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Executive Summary 
Economic Effeds of Management 
Changes for Kenai River Late-Run Sockeye 
Institute of Social and Economic Research 
University of Alaska Anchorage 

I f fisheq managers allowed more late-run sockeye 
salmon into the Kenai River in July, what would 
be the economic gains forthe sport fisheqand the losses 

for the Upper Cook Inlet commercial fishery? 
The Institute of Social and Economic Research at the 

University of Alaska Anchorage examined that question, 
under a contract with the Alaska Department of Fish and 
Game (ADF&G). We looked mainly at the effects of increas
ing the management target for late-run sockeye by 200,000. 

Managers could make that change in a number of 
ways-but forthisstudy, ADF&G provided us with specific 
assumptions about what they would do. Different assump
tions could change our results. To assess the effects of the 
management changes we studied, it helps to think about 
three questions: 

(1) What creates the economic effects? 
(2) How do we measure those effects? 
(3) How do different conditions affect the results? 
If 200,000 more sockeye were in the Kenai River, 

resident sport anglers would take more trips to the Kenai, 
spend more for those trips, and catch more fish. But while 
fishing more on the Kenai, they would take fewer fishing 
trips elsewhere (as Figure l shows). Belter fishing would 
also encourage visiting anglers to take more trips to the 
Kenai and spend more in the economy. 

Commercial fishermen would lose some of their har
vest and their incomes. Fishermen and processors would 
work fewer hours, and the fishing and processing industries 

January 1996 

Economic impacts are changes in payroll, jobs, or sales. 
Impacts are aggregate rather than net measures of change. 

Figure I shows our estimates of economic effects, when 
Kenai River sockeye runs and prices paid fishermen are at 
medium levels. 

• Estimated commercial losses appear somewhat larger 
than sport gains-a gain of $1.3 million for the sport side and 
a loss of $1.7 million for the commercial side. But given the 
range of uncertainty in our estimates, we can't definitely 
conclude that actual commerciallosseswould be largerthan 
sport gains. 

• The Alaska economy would probably lose slightly more 
jobs than would be created. A rough estimate is that increased 
spending for sport fishing would create about46 jobs, but 
lost commercial harvests would cost the economy 64 jobs. 
But given the uncertainty about the future level of visitor 
spending, the actual number of jobs created on the sport 
side could range from l3 to 70. 

Our results would vary in years of different run sizes 
and prices. During high runs, managers wouldn't need to 

make any changes to put 200,000 more sockeye in the 
river-so there would be no gains or losses. 

During low runs, managers would eliminate more com
mercial fishing time, to make sure extra sockeye reached the 
Kenai River. Then commercial losses would be larger than 
sport gains-and the higher the price of sockeye, the larger 
the losses. When prices were low and runs were medium, 
sport gains would probably exceed commercial losses. 

would buy less from 1"'1••••••••••••••••••••••••••••••-~ 
other businesses. Figure 1. Effects of Increasing Sockeye Sonar Count by 200,000 

We measured the What Drives Economic Effects? Effects at Medium Run, Medium Price 
effects of those changes 
in two ways: changes in 
neL economic value and 
economic impacts. 

Net economic value 
is a measure of benefits 
minus costs: we add up 
all the benefits and costs 
of a change, then sub
tract the costs. What's 
left is the net gain or loss 
in value. 

Sport Fishery Changes ln 
• Roughly 45,000 harvest increase 
• 4,000 more resident trips to Kenai 

Net Economic Value 
$1.3 million 

• $550,000 more resident spending for Kenai trips 
• 3,400 fewer resident trips to other sites 

$450,000 less resident spending for other trips 
More visitor spending creates jobs (13-70) 

Commercial Fishel)'~ _ --~----
0-3 fewer openings, depending on run size 

Sport Gains 

____ C""ommercial 
Losses 

Reduced harvest (0-SOO,OOOsalmon), depending on run size 
Lost fishing income of $6-$10 per fish, depending on price 
Fewer hours worked in fishing and processing 
Less spending by llshing and processing industries 

Changes In 
Alaska Jobs 
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Background 

The study originated when the Alaska Legislature appro
priated money to ADF&G in 1994 for an economic analysis 
of "management alternatives for Cook Inlet salmon." 

ADF&G decided, based on public interest and other 
factors, to focus the study on the economic effects of 
increasing the management target for late-run Kenai River 
sockeye. The current management target for late-run sock
eye is 450,000 to 700,000 sockeye (as measured at the sonar 
counter below the Soldotna bridge). Increasing the target by 
200,000 would raise the range to 650,000 to 900,000. 
Making such a change would require reducing the Upper 
Cook Inlet commercial salmon harvest, except in years of 
high runs. The Alaska Board of Fisheries, which regulates 
the fisheries, establishes the management target and decides 
if it will be changed. 

Both the sport fishery and the commercial fishery in the 
Central District of Upper Cook Inlet highly value late-run 
Kenai River sockeye, which generally begin moving into the 
river in late june and peak toward the end of]uly. This run 
alone makes up about half the total commercial salmon 
harvest in Upper Cook Inlet. And about three-quarters of 
the statewide hmvest of sockeye is taken from the Kenai 
River and its tributmy, the Russian River. 

Sport anglers want more sockeye; commercial fisher
men want to keep what they have. 

What ISER Studied 

We mainly studied the effects of increasing the Kenai 
River management target by 200,000 late-run sockeye. To 
help define a range of variation, we also looked at the effects 
of increasing the sonar count by just 100,000, and of 
decreasing the sonar count by 100,000. 

Specifically, we estimated 
economic effects on the Kenai 

sees 100,000 sport anglers in a season-has the potential 
to increase bank trampling and damage to vegetation and 
fish habitat. 

• Potential overescapement of sockeye. Fishery man
agers believe that having too many spawning salmon return 
to a river has the potential to damage future runs, by taxing 
spawning and rearing areas and food supplies. Biologists 
haven't established an overescapement estimate for Kenai 
River late-run sockeye. 

• Potential benefits for commercial setnetters in the 
Northern District of Upper Cook Inlet and Susitna River 
sport anglers and personal use dipnetters. Managers assume 
that during low Kenai River runs they would have to 
eliminate a regular districtwide opening in the Central 

District to make sure 200,000 additional sockeye reached 
the Kenai River. In those circumstances, more salmon 
would move past the Central District drift fleet and into the 
Northern District, where some would be hmvested. We 
don't have estimates of how many. 

Current Allocation 

Figure 2 shows how the late run of Kenai River sockeye 
has been divided in the 1990s. Commercial drift and 
setnetters in the Central District of Upper Cook Inlet 
harvested about 80 percent. Of the sockeye that returned to 
the river, about 74 percent spawned. Sport anglers on the 
Kenai Rivermainstem took about 19 percent and anglers on 
the Russian River took 4 percent. Dipnetters (who harvested 
fish under both personal use and subsistence regulations 
during that period) took about 3 percent. 

Since 1990, annual commercial harvests of Kenai River 
sockeye have varied from just over 1 million to nearly 7 
million. Annual sockeye sport hmvests on the Kenai and 
Russian rivers varied between about 120,000 and 270,000. 

River sport fishery, including 
the Russian River (Map 1, page 
5); and on the commercial fish
ery in the Central District of the 
Upper Cook Inlet management 
area (Map 2, page 6). 

Figure 2. Allocation of Kenai River Late-Run Sockeye, 1990·1994 

There are other potential 
effects of such a change
effects we were asked to rec
ognize but not to quantify. 
Those include: 

• Potential increased 
damage to riverbanks and fish 
habitat. Any change that at
tracts more anglers to the 
Kenai River-which already 

Net, Kenai River (3%) 
~IH<ItVe,st,, Russian River (4%) 

Source: Assessment of Soclwye Salmon Returns to the Kenai River, 
Doug McBride and Steve Hammarsl.rom, ADF&G, 1995 
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Measuring Economic Effeds 

On the front page we defined net economic value as 
benefits minus costs: the gain or loss after all benefits are 
added and all costs are subtracted. Changes in net economic 
value are difficult to calculate, because this measure takes 
into account not only monetmy costs and benefits (like 
the market price of fish or costs of fishing tackle) but also 
assigns a dollar value to intangibles (like the pleasure of 
fishing). On page 8 we describe how we assigned a dollar 
value to improved Kenai River fishing. Here we just want to 
point out that net economic value takes into account the 
substantial non-monetary value in the sport fishery. 

General Findings 

To assess how changes in mn sizes, plices, sport bag 
limits, and other conditions would affect our results, we 
developed 10 study scenarios . Assumptions that went into 
those scenarios, and our findings by scenalio, are desoibed 
on pages 8-12. Here we present general findings not tied to 
specific scenarios. We found if the Kenai River management 
target for late-run sockeye were increased by 200,000: 

• The net increase in resident trips to all Alaska sites would 
be about 650, and the netincrease in residentspendingforfishing 
trips would be about $108,000. Southcentral resident house
holds with sport anglers would make 4,000 additional tlips 
to Kenai River sites and spend $550,000 more in late july. 
But our analysis showed that in order to make more tlips to 
the Kenai, resident anglers would make fewer trips and 
spend less elsewhere in Alaska-about 3,400 fewer trips 
and $450,000 less spending. 

• Most of the increase in the net economic value of the sport 
fishery for residents is non-monetary: the value of improved 
sport fishing. Some is savings--because residents substitute 
less expensive trips to the Kenai River for more expensive 
fishing trips to other Alaska sites. 

• Most of the loss in net economic value for the commercial 
fishery is moneLary: reduced harvest revenue. Some is re
duced job satisfaction. 

• As me<Lsured by economic impacts, reducing the commer
cial harvest would probably cost the economy more jobs and 
payroll than would be created by the improved sport fishery. One 
reason is that the commercial fishery creates jobs and 
payroll in two ways-from the market value of the harvest 
itself, and from fishery-related spending in other industries. 
The sport fishery creates jobs only through fishery-related 
spending. Unlike commercial fishermen, sport anglers don't 
earn money while they're fishing-although they enjoy a 
great deal of non-monetmy value. 

• How manyjobs and how much payroll an improved sporL 
fishery would create statewide would depend mostly on how 
much more non-resident anglers spent. As we said earlier, 
Alaskans would certainly take more trips and spend more 
for Kenai River fishing, if the fishing were improved-but 
they would also take fewer trips to other Alaska sites. So 
most of the additional resident spending would simply be 
shifted from one place to another within the state. But if 
better fishing induced non-residents to stay longer and 
spend more than they otherwise would have, that spending 
would represent additional money in the economy. 

• Non-residents visiting Al<Lska might extend their visits to 
fish more on the Kenai-and spend more in the economy. That 
additional spending could be anywhere from $630,000 to 
$3.3 million more in a season, generating between l3 and 
70 jobs. These are rough, order-of~magnitude estimates 
based on survey responses of the small percentage of non
resident anglers who said they would have stayed longer 
in Alaska if the fishing were better. We do think this 
change would probably be much larger than the change 
in resident spending for sport fishing. 

• A reduction in Cook Inlet sockeye harvests is unlikely to 
affect Alaska consumers much-because most Cook Inlet 
sockeye is sold outside the state. 

• By reducing the supply of sockeye, the proposed reduction 
in Cook Inlet commercial sockeye harvests could increase prices 
paid fishermen for Cook Inlet sockeye by as much as I cent per 
pound. But we think that even such a small price increase is 
unlikely-because Cook Inlet sockeye make up a relatively 
small share of all Alaska sockeye, and because the growing 
supply of farmed salmon worldwide would offset the effects 
of a smaller Cook Inlet harvest. 
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Organization of the Summary 

Figure 3. Importance of Kenai River to Sport Fishing. 1993 
Pages 4-7: Profiles of the Fisheries 
Pages 6-7: Methods, Sources, and Assumptions 
Pages ll-12: Summary of Findings 

Profile of the Sport Fishery 
--'----

The Kenai River system sport fishery 
(including the Russian River) is easily acces
sible and immensely popular with Alaskans 
and tourists. In 1993, 39 percent of all the 
Southcentral households with anglers fished 

Total Non-Resident Households 
That Fished In Southcentral 

58,000 

Total Households That Fished 
the Kenai River System 

56,000 

Total Southcentral Resident 
Households That Fished 

61,000 

on the Kenai or Russian rivers, and 55 percent of the visiting 
households that fished in Southcentral Alaska traveled to 
the Kenai or Russian rivers (Figure 3). Southcentral Alaska 
includes the Kenai Peninsula Borough, the Municipality of 
Anchorage, and the Matanuska-Susitna Borough. 

The Kenai River has long been known for its king 
salmon fishing, but in recent times growing numbers of 
anglers have been going after sockeye. Significant numbers 
of coho salmon are also harvested in the river. 

About three-quarters of the statewide sport harvest of 
sockeye is taken in the Kenai mainstem and the Russian 
River. This study look at the economic effects of a change in 
management of the late-run of sockeye, which generally 
begins moving into the river in late june and peaks toward 
the end of]uly. (The early run is much smaller and is mostly 
harvested in the Russian River.) 

Figures 4 and 5 show the importance of the Kenai and 
Russian rivers to Southcentral anglers. Half of all house
holds in Southcentral Alaska-61,000 of an estimated 
122,000 households-had sport anglers in 1993. Those 
sport fishing households made nearly 626,000 fishing trips. 
An estimated 25 percent of those trips were to the Kenai and 
Russian rivers, by far the most popular sport fishing sites in 
the region. The average fishing trip by residents to all 

Figure 4. Southcentral Resident Trips 
by Region, 1993 

Southcentral sites lasted 1.8 days and cost $155. Trips to the 
Kenai River cost residents less-averaging 1.6 days and 
$105 per trip (Table 1). 

Visiting anglers also fish the Kenai heavily. About 
58,000 non-resident households made 98,000 sport fish
ing trips while visiting SouthcentralAlaska in 1993. Around 
54,000 of those trips were to the Kenai River system. Visitors 
spent more per trip than residents-an average of $400 for 
all Southcentral trips and $460 for trips to the Kenai. Their 
trips were also longer, averaging close to 3 days (Table 1). 

Altogether, residents and visitors spent $136 million 
for 1993 sport fishing trips in Southcentral Alaska, with $34 
million of that for trips to the Kenai and Russian rivers 
(Figure 6). The biggest expense forresidents on fishing trips 
to the Kenai was transportation (including the costs of fuel 
and other vehicle expenses). Resident anglers on average 
spent little for guide and charter services; by contrast, non
resident households spent an average of $160 per trip for 
guides and charters (Figure 7). 

How many late-run sockeye do anglers take from the 
Kenai and Russian rivers? Figure 8 shows that the sport 
harvest of late-run sockeye in the past decade has varied 
from less than 40,000 to more than 330,000. 

Figure 5. Most Popular Fishing Sites for 
Southcentral Residents, 1993 

Kenai and Russian Rivers 156,435 25% 

Homer Area (Including 
Deep Creek and Anchor River) 

Seward (Resurrection Bay) 

Little Susitna River 

Willow Creek (Mat-Su) 

Ship Creek (Anchorage) 

12% 

Estimated Trips in 1993 
625,896 

*Sources qf T ahle 1, Figures 2-4 and 6 and 7: JSER Surveys 
------------··---······-
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Map I. Kenai River System Sport and Personal Use Fisheries 

Cook 
Inlet 

Kenai • 

PU/Sub Fishery 

Moose River 

Mainstem Sport Fishery 

Figure 6. Resident and Non-Resident Spending 
for Fishing Trips, 1993 

All Southcentral Trips 

Total $136 million 

Kenai and Russian River Trips Food 

Transportation 

Total $34 million 

Guides and 
Charter 

Lodging 

Other 

To Anchora~e 

Qu~rtz 
Creek / 

J 

Russian River Sport Fishery 

Figure 7. Per Trip Spending 
for Kenai River Trips 

• Residents 

11!1 Non-Residents 

Table 1. Cost and Length of 
Fishing Trips, 1993 

ii~s;!l;nt 1116n:ii~~~~~t!llt 
' lio~~bi>IIIS· H~us~~oids 

Figure 8. Kenai and Russian River 
Sockeye Sport Harvests 

All Sou!bcentral Trips 
Average Per Trip Spending $155 
Average Number of 

Trips per Household 10 
Average Length of Trip 1.8 days 

Trips to Kenai and Russian Rivers 
Average Per Trip Spending $105 
Average Number of Trips 

per Household 6. 7 

$400 

L7 
2.9 days 

$460 

$160 

Average Length of Trips 1.6 days 
0.7 

2.7 days Source: Assessment of Sockeye Salmon Returns to the Kenai River, 
Doug McBride and Steve Hammarstrom, ADF&G, 1995 

~-------------------·-··-----" 
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Profile of the Commerdal Fishery 

Cook Inlet is divided into two commercial fisheries 
management areas-Upper and Lower Cook Inlet. Anchor 
Point is the boundaty between the two regions. Upper Cook 
Inlet is in turn divided into two disnicts-the Central 
District (from Anchor Point north to Boulder Point) and the 
Northern District (from Boulder Point north). 

The Upper Cook Inlet salmon harvest is taken with drift 
and set gillnets. The drift fleet is restricted to the Central 
District. Setnetters fish in both the Central and the Northern 
Districts, but about 70 percent of setnetters are concen
trated on the east side of the Central District. 

Both the size of the Upper Cook Inlet harvest and its 
value can change sharply from year to year, depending on 
the size of salmon runs and the price paid fishermen. The 
harvest was as small as 3 million and as large as I 0 million 
in the past five years, and the ex-vessel value ranged from 
less than $20 million to more than $100 million (Figures 9 
and 10). 

Sockeye make up about 80 percent of the 
hatvest. Kenai River sockeye alone make up 
about 50 percent of the Upper Cook Inlet com
mercial hatvest (Figure ll). Other sockeye in the 
harvest include stocks of the Kasilof, the Susitna, 
and other rivers along Upper Cook Inlet. Those 
stocks of sockeye-as well as runs of king, coho, 
and chum salmon-mingle in Upper Cook In
let, complicating management. 

Driftnetters and eastside setnetters in the 
Central District took about 95 percent of the 
Upper Cook Inlet sockeye harvest in the 1990s 
(Figure 12). It is those fishermen who would 
lose salmon (mostly sockeye but also including 
other species) if a management change allowed 
more sockeye into the Kenai River. 

Figure 9. Upper Cook Inlet Commercial Salmon Harvests 
(In Millions of Fish) 

IJ Other Salmon 

II Sockeye 

Table 2shows 1994employmentand earn-

ings of drifters and eastside setnetters in the ~==:--~;;;;;;;;;;;;;;;;;;;~ 
Central District. About 29,000 people worked either as heads 
of operations (permit holders) or crew members. Harvest 
revenues totaled $33 million; crew members were paid 
about 20 percent of that total, mostly through shares. 

Figure 10. Ex· Vessel Value, 
Upper Cook Inlet Salmon 

Table 3 estimates 1994 harvesting costs for Central 
District permit holders. Variahle costs (like food and fuel) 
totaled $4.2 million for the drifters and $2 million for the 
setnetters. Fixed costs (like insurance and taxes) totaled $5 
million for the drifters and $2 million for the setnetters. Crew 
payments for drift crews amounted to $2.7 million and setnet 
crews $3.9 million. 

Boats and equipment for the drift fleet were valued at 
$76 million and at $56 million lor eastsidesetnetters in 1994. 
Dri!t permits had an estimated value of about $38 million 
and setnet permits close to $15 million (Table 4). 

ln Millions of Dollars 



--------------------------------~· 

Table 2. Employment and Earnings in Central District, Upper Cook Inlet, 1994 

ESTIMATED NUMBER OF PERMITS FISHED IN 1994 
ESTIMATED TOTAL OPERATIONS 

AVERAGE NUMBER OF FISHERMEN PER OPERATION 

Heads of operations 
Crew* 
TOTAL 

ESTIMATED TOTAL FISHERMEN 

Driftnet 

580 
567 

1.0 
1.6 
2.6 

Heads of operations 567 
Crew 884 
TOTAL 1,451 

Eastside Setnet Total 

514 1,094 
258 825 

1.0 1.0 
4.6 2.6 
5.6 3.5 

258 825 
1,183 2,068 
1,442 2,893 

METHOD OF PAYMENT (FOR PERSONS OTHER THAN HEADS OF OPERATIONS) 

Owner 6.1% 
Share 73.3% 
Fixed rate 5.4% 
Family member 6.6% 
Other 5.3% 
Not available 
TOTAL 

ESTIMATED TOTAL CREW EARNINGS 

ESTIMATED TOTAL REVENUES 

TOTAL CREW EARNINGS AS 0/o OF TOTAL REVENUES 

3.3% 
100% 

$2,709,000 
$19,548,000 

13.9% 

Source: Estimates based on ISER pennit holda and crew surveys. 
,._.Includes a Jew penn it holders other t1wn heads of operations paid as owners. 

Figure 11. Composition of Upper Cook Inlet 
Salmon Harvest, 1990·1994 

Figure 12. Division of Upper Cook Inlet 
Sockeye Harvest, 1990·1994 

Northern District Setnet 121,,1~~ 

13.1% 10.1% 
62.5% 67.1% 
12.7% 9.6% 
3.5% 4.8% 
4.0% 4.5% 
4.2% 3.8% 
100% 100% 

$3,941,000 $6,649,000 
$13,508,000 $33,057,000 

29.2% 20.1% 

Table 3. Salmon Harvesting Costs for Limited 
Entry Permit Holders, Central District , 1994 

Payments to Crew 
Variable Costs 
Fixed Costs 

Drifters East Side 
Setnetters 

$2.7 million 
$4.2 million 
$5.2 million 

$3.9 million 
$2.0 million 
$2.1 million 

Table 4. Value of Limited Entry Permits and 
Property in Central District, 1994 

Boats, Equipment 
and Property 

Value of Permits 

Drifters East Side 
Setnetters 

$76.2 million 
$3 7. 7 million 

$56.3 million 
$14.6 million 

Sources for Tables 2-4: ISER Surveys; CFEC permit price data 

Sources for Figures 8-11: Upper Cooh Inlet_ Commercial Fisheries, Annual Management Report, 1993 and 1994, Paul Ruesch, and jeff Fox, ADF&G 
Commercial Fisheries Management and Development Division 
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Methods of Estimating Effeds 

Changes in Net Economic Value 

For both the sport and the commercial fisheries, we used 
several standard methods to assess changes in net economic 
value. Our most reliable results use statistical analysis to 
assess the net benefits people derive from fishing, based on 
their actual past choices among different options with 
different costs. Although sport fishermen don't pay for the 
fish they harvest, they do spend money on food, fuel, bait, 
and other expenses. The behavior analysis estimates whether 
people would still go fishing, if it cost them more. Then, the 
net value of the fishery is what they would be willing to pay, 
minus their actual costs. 

For the sport fishery, we relied heavily on the results of 
large surveys of sport anglers (Table 5 on page 9). We asked 
Southcentral anglers where they fished, how often they 
went, how far they traveled, how much they spent, and 
other information about fishing trips in 1993. From that 
information, and from ADF&G data and other sources of 
information about fishing conditions at different Alaska 
sites, we built a computer model that estimates how much 
Southcentral anglers would value improved fishing at the 
Kenai River. The model works through equations that (1) 
use infonnation about what people actually spent for fishing 
trips to different sites under different conditions; (2) relate 
anglers' choices of where and when to fish to the cost and the 
quality of fishing (as measured by variables like the sonar 
fish count, the catch rate, and the weather); and (3) estimate 
how much anglers would value improved fishing condi
tions at the Kenai River. 

To assess changes in net value for permit holders, we 
used observations about past landings and participation to 
develop a model that assesses potential changes in the 
profitability of fishing, if commercial fishing opportunities 
were reduced. We relied mainly on ADF&G management 
information and landings data for 1990 through 1993. To 

assess changes in net value for crew members, we used 
responses from a crew survey that asked how they would 
rank different jobs that paid different amounts to assess how 
they would value reduced fishing opportunities. 

Changes in Economic Impacts 

Economic impacts are jobs, income, sales, or other 
measures associated with some economic activity. Eco
nomic impact analysis provides familiar, concrete measures 
of change-but it doesn't include any intangible value. 

To assess changes in economic impacts, we estimated 
how spending by sport and commercial fishermen would 
change, and how these changes in spending translate into 
changes in jobs and income in Alaska. We also estimated 
direct changes in jobs and income of commercial fishing 
and processing workers as a result of harvesting and pro
cessing fewer fish. 

Data Sources 

We used three main sources of information for our 
analysis: 

• 1993-95 surveys of commercial fishermen (both per
mit holders and crew members) and sport anglers, including 
residents and non-residents. Table 5 shows numbers of 
respondents, dates, response rates, and estimated margins of 
error for our surveys. 

• ADF&G fisheries data 
• ADF&G assumptions about how management 

changes would be put into effect and the resulting changes 
in sport and commercial harvests. 

Assumptions and Scenarios 

For Kenai River sockeye, no two years are alike: the size 
and timing of the run; the management regulations; sport 
and commercial fishing activities; prices paid commercial 
fishermen; and many other !actors can vary. So how can we 

What About Late-Run Kenai River Kings? 

Our contract with ADF&G asked us to look specifically at the economic effects of changing the management target for Kenai 
River late-run sockeye. Reducing commercial openings to allow more sockeye into the river would also have the effect of 
increasmg the number oflate-run king salmon returning to the river. There is no targeted commercial fishery in the Central 

District for late-run kings, but commercial fishermen catch kings while fishing for sockeye, because the runs overlap. 

Our analysis includes the economic effects of extra kings returning to the river, but we did not measure those effects separately. 
ADF&:G biologists estimate that under the management alternatives we studied, increasing the number of sockeye by 200,000 would 
increase the king return by about 1,600. Part of the reason why the increase in the number of kings wouldn't be larger is the timing 
of the commercial closures. ADF&:G told us to assume that managers would let extra sockeye into the river by eliminating one or more 
commercial openings during the peak of the sockeye run in late july. Because the king run is more spread out than the sockeye run, 
eliminating one or two openings wouldn't sharply reduce the incidental commercial catch of kings. 
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assess the potential economic effects of a management 
change, when conditions in the fisheq change so much and 
so frequently? 

To try to capture the range oflikely effects, we chose
in consultation with ADF&G-a set of 10 hypothetical 
scenarios with different assumptions about run sizes, ex
vessel prices, sport bag limits, and other factors. 

Most of the scenarios assume an increase of 200,000 
sockeye at the Kenai River sonar counter. 

Cook Inlet crew Fall1994 

To help define a range of variation, we also included one 
scenario that would increase the sonar count by just 100,000, 
and one scenario that would decrease the sonar count by 
100,000. The economic effects of adding 100,000 sockeye 
were about half those of adding 200,000. Subtracting 100,000 
sockeye from the sonar count had roughly equal results in the 
opposite direction. 

Table 6 shows the study scenarios and major assump
tions about changes in prices, run sizes, and sport bag limits. 

phone 213 84% ±10% 

*ADF&G conducted follow-up interviews with the same respondents interviewed in June. 

ASSUMPTIONS ABOUT MANAGEMENT 

Change in sonar tfU"gel +200,000 +197,189* +152,576* +100,000 -100,000 +200,000 +200,000 +200,000 +200,000 +200,000 

Change in sport bag limit no change higher higher no change no change no change no change no change no change no change 

Change in personal use bag limit no change no change higher no change no change no change no change no change no change no change 

ASSUMPTIONS ABOUT CONDITIONS 

Run size medium medium medium medium medium medium medium low high low 
Ex~vessel ptice medium medium medium medium medium low high medium medium low 
Number of anglers medium medium medium medium medium medium medium medium medium medium 

~·scenario is based on the same reduction in commercial harvests and increase in return to the river moutlt as Scenario A. The increase in the sonar 
count target is Jess than 200,000 because sport harvests (Scenarios B and C, and dip net 1wrvests (Scenario C) below the sonar arc higher. 

Note: Bold type indicates change from Scenario A. 

Low Run: Less than 2 million 
Low Ex-Vessel Price: $1.00!1/J. 

Medium Run: 2-5 million 
Medium Ex-Vessel Price: $1.43/l1J. 

Higl1 Run: More ilwn 5 million 
High Ex-Vessel Price: $1.75!1/J. 
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Table 7. Comparison of Scenario Assumptions 
and Historical Run Sizes and Ex-Vessel Prices 

Run Size Scenario Historical 
and Price Assumptions 1984·1994 

Medium run, medium ptice 5 3 
Medium run, low p1ice 1 l 
Medium run, high price 1 0 
Low run, medium price 1 0 
High run, medium price l 3 
Low run, low price l 2 
High run, low price 0 l 
High run, high price 0 l 

Note: See Table 6 for definitions. 

None of those scenarios is intended as a prediction of 
what will actually happen in future years; they're intended 
to help us look at the range of possibilities. But it helps put 
the scenarios in context to look at how the assumptions 
about run size and price compare with actual run and price 
conditions over the past decade. As Table 7 shows, 5 
scenarios assume medium run, medium price; those condi
tions occurred 3 times in the past ll years. High runs and 
medium prices also occurred 3times; one scenario assumes 
those conditions. The scenarios don't re!1ect historical 
conditions in two instances-when runs were high and 
prices were either high or low. 

ADF&G Estimates of Hatvest Changes and 
Commercial Oosures 

Critical to assessing economic effects are estimates of 
how sport and commercial harvests might change under 
different conditions, and how managers would alter com
mercial fishing time to allow more sockeye into the Kenai 
River. ADF&G provided assumptions about hmvest and 
management changes. These assumptions are at the foun
dation of the analysis: how many fish commercial fishermen 
lose, and how many the sport anglers gain, are very impor
tant for determining economic gains and losses. On the 
sport side, changes in the quality of fishing (as measured not 
only by harvests but by the time it takes to catch a fish) are 
also important. 

Table 8 shows assumed changes in sport harvests, if 
200,000 more sockeye came past the sonar counter. Table 
9 shows how managers would adjust regular and emer
gency commercial fishing openings to make that change, 
and how many fish Central District fishermen would give 
up, assuming different run sizes. 

No management change would be required in years of 
high runs, and so there would be no change in sport 

harvests. In years of medium or low runs, ADF&G estimates 
that under current bag limits (3 sockeye per day, 3 in 
possession) sport anglers would catch about l in 5 of the 
additional sockeye. 

In high run years, commercial fishermen in the Central 
District wouldn't lose any salmon. In medium run years, 
they would lose an estimated 245,000, mostly sockeye but 
including other species. In a low run year, they would lose 
500,000-because managers would eliminate a regular, 
districtwide opening. During regular openings, the drift 
!1eet is typically allowed to operate throughout the Central 
District, harvesting fish bound for all the rivers and streams 
along Upper Cook Inlet. During emergency openings (which 
managers use to augment regular openings during the peak 
of the run), the drifters are typically confined to an area close 
to shore, known as the corridor, where they harvest mainly 
sockeye hound for the Kenai River. 

The eastside setnetters would give up more harvest in 
medium runs (when just emergency openings would be 
eliminated) , and the drifters give up more catch during low 
runs (when a regular opening would be eliminated). AD F&G 
estimates that in a medium run, the setnetters would face 75 
percent of the loss and in a low run the drifters would face 
about 75 percent of the loss. 

Table 8. ADF&G Assumptions About Changes 
in Sockeye Sport Harvest (Scenario A) 

Sockeye 
King 

Low Run Medium Run High Run 
Current Double 

Bag Limit Bag Limit 

+45,000 +45,000 +50,800 No change 
+500 +500 +500 No change 

Table 9. ADF&G Assumptions About Changes in 
Commercial Harvests (Scenario A) 

Low Run Medium Run High Run 
(fewer than 2 million) (2·5 million) (More than 5 million) 

Changes in Commercial Openings 

Regular l fewer No change No change 
Emergency l-2 fewer 2-3 fewer No change 

Change in Drift or Setnet Harvest, Central District 

Sockeye -417,000 -245,000 No change 
King -1,800 -1,600 
Other 97,500 0 

Change in Return to Mouth of Kenai 

Sockeye +22I,OOO +221,000 No change 
King +1,800 +1,600 
Other 0 0 
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Summary of Findings 

Figure 12 shows changes 
in net economic value under 
the scenmios, and Figure 13 
shows changes in jobs under 
the scenarios. We found: 

Figure 12. Changes in Net Economic Value With 200,000 Increase 
in Sonar Count (In Thousands of Dollars) 

• In more than half the 
scenarios, we can't say with 
certainty whether there would 
be gains or losses in net value, 
given the range of uncertainty 
in our results. Those include 
Scenario A (medium runs and 
prices); Scenario B (higher 
sport bag limits); Scenmio C 
(higher sport and personal 
use dip net bag limits); Sce
nario Al (medium run, low 
ex-vessel price); and A4 
(high run). 

• The biggest gain in net 

A1 Low price 

A4 High run 

B Higher sport bag limit 

A +200K at sonar 

C Higher sport & dipnet bag limit 

A5 Low run, low price 

A2 High price 

A3 low run 

·$4,000 

economic value for the sport fishery-roughly $1.4 million
would be from the combination of adding 200,000 sockeye and 
doubling the bag limit. Most of the gain for sport anglers 
would be non-monetary: enhanced enjoyment of fishing. 
Some would be savings, from substituting less expensive 
fishing trips to the Kenai for more expensive trips elsewhere 
in Alaska. 

• Commercial losses would probably exceed sport gains 
when sockeye runs were low (Scenarios A3 and AS). That's 

••••• 1.345 

ll111lllll!lll!ll1,408 

11····1,345 

1,345 

-$3,000 ·$2,000 -$1,000 $0 $1,000 $2,000 

because ADF&G managers assume that in a low-run year, 
fishermen would have to give up a lot more fish to allow 
200,000 more sockeye into the Kenai River. The higher the 
ex-vessel price, the more valuable each fish would be. At 
high prices, commercial losses would likely exceed sport 
gains, in years of medium as well as low runs. 

• The Alaska economy would probably experience a net 
loss of jobs and payroll in years when the run size and ex
vessel price were both medium. The reduction in the commer-

cial harvest would cost the economy the 

Figure 13. Changes in Alaska Jobs With 200,000 Increase 
in Sonar Count 

equivalent-in work hours-of about 
64 jobs and $1.9 million in payroll. or 
those jobs, 24 would be among fisher
men, l 0 among processing workers, 
and 30 in other Alaska industries. Our 
rough "medium estimate" is that im
proved sport fishing would create about 
45 new jobs and $990,00 in payroll in 
industries that supply goods and ser
vices to sport anglers. However, this 
estimate is based on limited data from 
our survey of non-residents, and the 
actual effects might be significantly 
smaller or larger. 

A1low price 

A4 High run 

B Higher sport bag limit 

A +200K at sonar 

C Higher sport & dip net 
bag limit 

A5low run, low price 

A2 High price 

A3 Low run 

• Commercial m Sport* 

-109 

·115 
I 

·140 ·120 ·100 -80 -60 -40 ·20 0 20 40 60 

~·Medium estimate, IJased 011 medium estimate~{ changes in non-resident expenditures. 



Chapter I. Purpose and Scope of Study 
How late-run Kenai River sockeye salmon should be divided between commercial and sport fishing 
groups has become an increasingly contentious issue in Southcentral Alaska. This study examines 
the potential economic effects of increasing the number of late-run sockeye salmon in the Kenai 
River. The Institute of Social and Economic Research (ISER) at the University of Alaska 
Anchorage carried out the study, under contract with the Alaska Department of Fish and Game 
(ADF&G). The Alaska Legislature appropriated funds for the study. 

Commercial drift aud setnetters in the Central District of Upper Cook Inlet harvest the bulk of the 
run, which generally begins moving into the river in late June and peaks toward the end of July. 
Managers regulate commercial openings to make sure enough sockeye reach the river for spawning 
aud for sport fishing. The current management target set by the Alaska Board of Fisheries is 
450,000 to 700,000 sockeye, measured at the Kenai River sockeye sonar counter (19 miles up from 
the river mouth and about 1.5 miles below the Soldotna bridge). 

The study looks mainly at the potential economic effects of increasing the number of late-run 
sockeye at the sonar counter by 200,000-under various assumptions about run sizes, prices, bag 
limits, and other important factors. But to get a more complete picture of the potential effects of re
allocation, it also looks at effects of reducing the number of sockeye in the river. 

Sport and commercial groups have also clashed over the interception of Kenai River late-run king 
salmon. ADF&G did not ask us to look at the economic effects of auy management alternatives 
aimed specifically at increasing the number of late-run kings in the Kenai River. We did-as 
discussed on page I-5-take into account how numbers of king salmon in the river are likely to 
change if numbers of sockeye are increased. 

This analysis isn't intended to try to settle the complicated question of who should get how many 
Kenai River salmon-a question that has not only economic but political, biological, and other 
dimensions. Figure I-1 below illustrates some of the arguments cited by those who want to keep the 
allocation of sockeye the way it is and those who want more fish for sport anglers. Both sides have 
defensible arguments. We don't assess the relative merits of those arguments. We present one kind 
of information that may be useful in this very difficult public debate: what are the potential economic 
effects on the commercial and sport fisheries if more sockeye go past commercial nets and into the 
Kenai River? 

Figure 1-1. Weighing A Change in Sockeye Allocation 
Common Arguments For and Against 

• 100,000 anglers get6 percent of harvest 
• Value of spOrt-caught fish is high 

because-it includes non-monetary benefits 
• Sp01,1 fishing creates jobs in serviCe, trade, 

transportation-industries import.:1nt to 
(he 

• Commercial fishermen have 
investments in boats, gear, permits 

• Con1mercial fishermen giVe up 
5 fish to add I to sport catch 

• Fishing and seafood industries 
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Sources of Uncertainty In Results 

Given how important Kenai River sockeye are to Alaskans, it's reasonable to ask how confident we are in our results. Our 

general answer is that we believe our results give us a good but not a precise picture of the likely effects of reallocating 

a share of Kenai River sockeye. There are many sources of uncertainty that we have tried to minimize but can't eliminate. 
Uncertainty about Future Conditions-Neither we nor anyone else can predict future run sizes and prices (which will 
make a very substantial difference in effects on the commercial fishery) or the future level of non-resident sport fishing on 
the Kenai River (which makes a great deal of difference in our conclusions about changes in economic impacts of the 
sport fishe1y). We attempted to take potential run and price differences into account by looking at three levels of run size 
and price, based on historical data. We attempted to deal with uncertainty about growth in non-resident spending by 
making low, medium, and high estimates of how much non-resident anglers might increase their spending because of 
improved fishing on the Kenai. These are the best estimates we could make with available data, but they are still just 
rough, order-of-magnitude estimates. 

• Data Collection-Our analyses are largely based on surveys of resident and non-resident sport anglers, commercial permit 
holders, and commercial fishing crews. Our survey designs were reviewed by independent experts. Overall we believe our 
survey results are sound, with good response rates and reasonable margins of error. The biggest shortcomings are in the mail
out survey of non-resident anglers who had previously fished in Alaska. We asked non-residents how much they would be 
likely to extend visits to Alaska, if there were better sockeye fishing on the Kenai River. Their answers about how much 
longer they would stay didn't vary with differences in the amount of improvement in fishing. We think many respondents 
may have given quick answers based on partial understanding of the questions-so their answers may not provide a reliable 
indication of how non-resident anglers' trips might be affected by better Kenai sockeye fishing. We attempted to deal with 
that problem, as described above, by making low, medium, and high estimates of changes in non-resident spending. 

• Choice and Design of Models-We used several methods to estimate changes in net economic value. We think our best 
results for both the sport and the commercial fisheries are from computer simulation models that project change by doing 
statistical analysis of what people did in the past under va1ious conditions. Our results are only as good as the computer 
models. Our model designs and results were reviewed by independent experts in fisheries economics. The reviewers called 
our analysis "well-conceived" and "carefully and thoroughly executed." 

Projected and Actual Changes 

In this study we have assumed managers could make precise 
changes in numbers of sockeye coming into the Kenai 
River. But in the complex real world of Cook Inlet salmon 

fisheries, precise management is impossible. Salmon runs are 
brief but intense, with hundreds of thousands or even millions 
of fish moving within very short periods. Also, several stocks 
of sockeye and other salmon mingle in Upper Cook Inlet, 
complicating the management of any given run. Weather, 
timing of runs, and other factors affect harvests. 

That's why the Kenai River management target for sockeye 
is a range rather than a single number. As the adjacent table 
shows, in the past 15 years, managers have been within (or very 
close to) the target range seven times, exceeded it seven times, 
and were below once. Raising the management target by any 
given amount would not make fisheries management any more 
precise. As in the past, in some years the return would be near 
the low end of the range and sometimes near the high end. 

We also know that if fisheries management isn't precise, 
neither are our results: in any given year the actual economic 
effects would be greater or smallerthan we project, depending 
on how close managers come to their targets. Still, the eco
nomic effects we project under different run sizes, prices, and 
other factors provide a reasonable picture of how increasing 
the management target for late-mn Kenai River sockeye could 
affect the sport and commercial fisheries. 

Management Targets and Sonar Counts 
of Kenai River Sockeye 

Management Sonar Level 

Target Count 

1981 350,000-500,000 408,000 within 

1982 620,000 above 

1983 630,000 above 

1984 345,000 below 

1985 501,000 within 

1986 501,000 within 

1987 400,000-700,000 1,597,000 above 

1988 1,021,000 above 

1989 1,599,000 above 

1990 659,000 within 

1991 645,000 within 

1992 995,000 a hove 

1993 814,000 above 

1994 1,004,000 above 

1995 450,000-700,000 630,447 within 
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Why Do An Economic Study? 

Both the commercial and spmt fisheries are undoubtedly important to the economies of the Kenai 
Peninsula and the state. Sockeye make up most of the value of the commercial salmon harvest in 
Upper Cook Inlet. The commercial fishing industry-including the processing sector and 
businesses that supply the fleet-is one of the major employers in the Kenai Peninsula Borough. 
On the sport side, the Kenai River system (including the Russian River) is the state's top sport 
fishing site. The tourism industry-trade, services, and transportation-is also a major employer in 
the borough, and many tourists (including both those from other areas of Alaska and from outside 
the state) are drawn by sport fishing. Fishing also provides pleasure and food for sport anglers and 
personal use fishermen. 

Sport and commercial fishing groups both believe their economic contributions are underrated; 
they argue that those contributions should be better understood and better documented. The tens of 
thousands of anglers who fish in the Kenai River want more salmon. On the commercial side, 
there are fewer fishermen-but permit holders have big investments in boats and gear, and some 
paid $100,000 or more for the limited entry permits that allow them into the fishery. Boat owners 
and crews worry about how much they could lose if they can't catch as many sockeye. 

Responding to the long-standing debate between sport and commercial fishing groups, the Alaska 
Legislature in 1994 appropriated money to the Alaska Department of Fish and Game for a study that 
would provide "information and models that will enable comparisons of economic values of 
management alternatives for salmon in Cook Inlet. .. that are comparable for the commercial and 
sport salmon fisheries." 

The legislature intended this study to generate useful information for those using the fishery and for 
the Alaska Board of Fisheries, which regulates the fishery. Such information will be increasingly 
important as time goes on-and as the population of the state continues to grow, the tourism industry 
expands, access to fisheries continues to increase, and the decline in oil production makes the health 
of our other natural resource industries all the more critical to Alaska's economy. 

Current Allocation 

The late run of sockeye begins moving into the Kenai River toward the end of June and generally 
peaks toward the end of July. (There is an early, much smaller run of Kenai River sockeye; this 
report deals exclusively with the late run.) Since 1990, the run has ranged from less than 2 million to 
more than 8 million fish. A share of those fish have to reach their upriver spawning grounds every 
summer, to insure future runs. The Alaska Board of Fisheries decides how the rest will be divided 
among commercial, sport, and personal use fisheries (which include both dip net and set gillnet 
fisheries). The Alaska Department ofFish and Game (ADF&G) puts the board's policies into effect. 

ADF&G tries to keep the number of sockeye passing the Kenai River sonar counter in the range 
established by the Board of Fisheries-currently 450,000 to 700,000. The inriver return (the return 
to the river mouth) is larger than the sonar count, because sport anglers and dipnetters harvest 
sockeye between the river mouth and the sonar. Biologists can't count fish at the mouth, but they 
estimate the total return by adding the harvests below the bridge to the sonar count. 

Figure I-2 shows that in the 1990s, about 80 percent of the total late-run of Kenai River sockeye 
has been commercially harvested in Upper Cook Inlet and 20 percent returned to the river. Of the 
fish that returned to the river, close to 75 percent spawned, about 19 percent were harvested by 
sport anglers in the Kenai River mainstem, 4 percent by sport anglers on the Russian River (which 
is a tributary of the Kenai River), and 3 percent by personal use and subsistence fishermen. 



Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

Figure 1-2. Allocation of Kenai River Sockeye in the 1990s 

~Jl()l! ~l.a&ill;_t, Kenai River(19%) 

Net, Kenai River(3%) 
~:::.,lDortHarv•;st. Russian River(4%) 

Source: Assessment of Sockeye Salmon Returns to the Kenai River, Doug McBride and Steve Hammarstrom, 
Alaska Department of Fish and Game, Division of Sport Fish, 1995. 
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Figure I-3 shows how the harvest-which excludes the spawning escapement-of Kenai River 
late-run sockeye varied between 1981 and 1994 and how it was divided among commercial, sport, 
and personal use and subsistence harvests. The total harvest in recent years has ranged from less 
than 1.5 million fish to more than 7 million fish. Commercial drift and setnetters took on average 93 
percent of the harvest, sport anglers 6 percent, and dipnetters 1 percent. 

Figure 1-3. Harvest of Late-Run Kenai River Sockeye, 1981-1994 
8 

7 
Sport and Dip Net 

6 

Commercial 
5 

4 

3 

2 

0 

Source: Assessment of Sockeye Salmon Returns to the Kenai River, Doug McBride and Steve Hammarstrom, Alaska Department 
of Fish and Game, Division of Sport Fish, 1995. 
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Scope of Study 

Why Focus on Kenai River Sockeye? 
What ISER studied-and how we studied it-were largely determined by ADF&G, which manages 
the state's fisheries under the direction of the Alaska Board of Fisheries. Figure I-4 shows how the 
study evolved. 

After the legislature appropriated money for the study in early 1994, ADF&G set up an internal 
study team to decide what could be analyzed, given the available money and the existing biological 
information. Five species of salmon come up Cook Inlet to spawn in a number of rivers and 
streams. Commercial, sport, subsistence, and personal use fishing groups harvest those salmon in 
many locations and with various types of gear from May into September. Assessing the economic 
effects of "management alternatives" for all Cook Inlet salmon fisheries would be an enormous job. 

So the study team held public meetings to find out what issues Alaskans were most interested in. 
Sport and commercial groups were particularly interested in the allocation of Kenai River sockeye 
and king salmon. There were also other areas of interest-such as allocation of Susitna River 
salmon stocks. Studying all the Cook Inlet salmon issues that were raised was beyond the resources 
of this study. 

At about the same time the study team was considering the scope of the study, the Alaska Board of 
Fisheries appointed a task force to make recommendations about the allocation of late-run sockeye 
in the Kenai River. The creation of that task force was another sign of the strong public interest in 
Kenai River sockeye. 

After meetings and discussions, the department issued a Request for Proposals-a document asking 
research groups to submit proposals for a study of "the economic effects of Kenai River late-run 
sockeye and king salmon fisheries .... under an assumed change in the Kenai River Sockeye 
Salmon Management Plan to increase the inriver run size for Kenai River late-run sockeye by 
200,000 fish." 

ISER and several other groups submitted proposals; the department chose ISER's proposal in May 
1994. Then ISER and ADF&G's study team met a number of times-first to reach an agreement on 
the broad study questions and analytic methods and then to determine specific management 
alternatives and assumptions. 

In the summer of 1994 ISER began work on the project. We first held focus meetings with 
commercial and sport fishing groups, to help determine how to structure the surveys that would 
provide information for our analysis. Between October 1994 and March 1995 we surveyed 
commercial fishermen and sport anglers-resident and non-resident-to collect information about 
spending, places fished, reactions to possible management changes, and more. 

From early 1995 through October we did much of the economic analysis, and from October through 
December we produced final estimates and wrote the repott. 
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Figure 1-4. How the Study Developed 
February 1994 Alaska Legislature funds "Cook Inlet Economic Study" 

March 1994 ADF&G establishes internal study team to plan study 
• Team holds public meetings 
• Team talks to fisheries managers 

March 1994-May 1994 ADF&G decides to focus on Kenai River sockeye 
ISER awarded contract to study economic effects of increasing 
numbers of sockeye in Kenai River by 200,000 

May 1994-June 1994 ISER holds public focus groups to help develop survey 
questionnaires ADF&G study team and ISER meet to: 
• Define study questions and analytical methods 
• Develop regulatory and management alternatives 
• Determine assumptions about run sizes and other variables 

June 1994-0ctober 1995 Project Underway 
• ISER surveys fishing groups, residents and non-residents 
• ISER does analysis 

December 1995 ISER submits draft report 
ADF&G reviews draft 

January 1996 ISER submits final report 

What About King Salmon? 
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Anyone who reads newspapers or listens to the news in Alaska knows that late-run Kenai River 
king salmon are also a big source of contention between sport and commercial fishing groups. 
There is no targeted commercial fishery for late-run kings in the Central District of Upper Cook 
Inlet, but because the late runs of sockeye and king overlap, commercial fishermen harvest kings 
while they're fishing for sockeye. In the past decade the reported commercial catch has varied from 
5,000 to 20,000 kings per season. ADF&G's study team did not ask us to study any management 
alternatives that had the primary goal of increasing the number of king salmon available for spmt 
fishing. All the management strategies we were asked to examine had the primary goal of changing 
the number of late-run sockeye moving into the Kenai River. 

However, any increase in the management target for Kenai River sockeye would also affect the 
number of kings reaching the river. ADF&G estimates that about 1,600 more king salmon would 
reach the river in an average year, if the sonar count of sockeye were increased by 200,000. 
Biologists estimate sport anglers would catch about 500 of those additional kings. 

Part of the reason the number of kings in the river wouldn't increase substantially under the manage
ment alternatives we studied is the timing of the commercial closures. ADF&G told us to assume that 
managers would allow more sockeye into the river by eliminating anywhere from one to three 
commercial openings during the peak of the sockeye run, which is typically July 15 to July 30. That 
limited reduction in commercial fishing time at the peak of the sockeye run would not significantly 
increase the return of kings to the river-because the king run is much more protracted. 

Although we didn't study any management changes in the king salmon fishery, or any variations in 
the king run size or price, ISER's analysis does take into account the economic effects of the 
estimated increase in the number of kings in the river and the estimated increase in the sport catch of 
kings in an average year. We also count the value of estimated changes in numbers of other species 
of Kenai River salmon (as shown in Table IV -2 in Chapter IV) that would result if numbers of 
sockeye were increased. 
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Methods of Analysis 
There are a number of ways to measure the economic effects of a change in public policy. We did 
two kinds of economic analyses: (1) economic impacts and (2) net economic value. The economic 
impact analysis looks at how a proposed change in sockeye allocation would affect economic 
activity, through changes in value added, jobs, and income. The net economic value analysis looks 
at the broader picture of all the costs and benefits-including both monetary and non-monetary-the 
proposed change could create, and how those costs and benefits together would increase or reduce 
the value of the sockeye fishery to society as a whole. Both methods are valuable, even though they 
assess economic effects in different ways. The two methods are explained more in Chapter III. 

We assessed potential economic change under ten scenarios. Eight of those scenarios examine the 
effects of increasing the number of sockeye at the Kenai River sonar counter by 200,000, with a 
number of variations: 

• One scenario examines just the potential effects of the increased sonar count. 
• Two scenarios examine the possible effects of liberalizing the regulations governing the sport 

and personal use fisheries. 
• Four scenarios consider the possible effects of variations in sockeye run size and price. 

• One scenario explores combinations of assumptions. 

The remaining two scenarios compare the potential effects of increasing or decreasing the number of 
sockeye at the sonar counter by 100,000. We included those scenarios for two reasons: (1) to help 
define the possible range of variation in economic effects; and (2) to discover whether commercial 
and spOtt groups place the same value on gaining fish as on losing the same number of fish; 
knowing the relative values people place on gaining or losing fish is important to our analysis. 

Chapter III describes the ten scenarios in detail. ISER economists relied on ADF&G biologists for 
all the management and harvest assumptions in this study-including, for instance, assumptions 
about how increasing the number of sockeye in the Kenai River would change numbers of other 
kinds of salmon, and how sport harvests in the Kenai River and commercial harvests in Upper 
Cook Inlet salmon would change under various scenarios. Chapter IV describes how biologists 
developed their assumptions and presents their estimates of change in commercial and sport 
harvests and spawning escapement under various conditions. Those estimates are critical to our 
analysis-because what you assume about how many fish sport and commercial groups gain and 
lose strongly influences findings about economic gains and losses. 

Organization of the Report 
This report is divided into five parts. Part I (Introduction) consists of four chapters that set the stage 
for the analysis by discussing the origins of the study, introducing the fisheries, and explaining the 
study methods, analytical assumptions, scenarios, and limits of the analysis. Part II (Sport Fishery) 
has three chapters-first a profile of the Kenai river sport fishery, followed by chapters describing 
our methods and findings about changes in net economic value and economic impacts in the sport 
fishery. Part III (Commercial Fishery) begins with a profile of the Upper Cook Inlet commercial 
fishery, then describes our methods and findings about changes in net economic value and 
economic impacts for the commercial fishery. Part IV (Other Considerations and Conclusions) has 
two chapters. The first talks briefly about other potential effects of increasing the number of late-run 
sockeye in the Kenai River----effects we did not analyze. The final chapter summarizes and 
compares our findings about potential changes in both the sport and commercial fisheries. Part V 
(Appendixes) is a series of technical appendixes that document our analytical methods and augment 
information presented in the report. 



Chapter II. Introduction to the Fisheries 
This chapter describes the Upper Cook Inlet commercial salmon fishery and the Kenai River 
sockeye sport fishery, including brief discussions of how they are currently managed. 

Five species of salmon come up Cook Inlet and into the Kenai River and other rivers and streams to 
spawn between May and September. Figure II-1 diagrams the flow of salmon past the commercial, 
subsistence, personal use, and sport harvesters to their spawning grounds. Maps II-1 and II-2 
show Upper Cook Inlet commercial fishing districts and Kenai River sport fishing areas. 

Mainstem and tributary 
spawning grounds 

Figure 11·1. The Flow of Salmon in Upper Cook Inlet 
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Map 11-1. Upper Cook Inlet Commercial Fishery 
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The Upper Cook Inlet salmon fisheries are mixed stock-runs of several stocks of sockeye and 
runs of different species overlap, which means that the fishery can't be managed with only the 
allocation of Kenai River sockeye as the goal. Sockeye return not only to the Kenai River but to the 
Kasilof and Susitna and other rivers and streams in Upper Cook Inlet. Runs of king, coho (silver), 
chum, and pink salmon are in Upper Cook Inlet at the same time as the late Kenai sockeye run. 
Managers have to balance a variety of management goals. 

The Alaska Board of Fisheries, which regulates the state's fisheries, has a management plan for 
Upper Cook Inlet salmon stocks. Some fisheries are managed-after enough fish have escaped for 
spawning- primarily for commercial purposes, others for sport uses. Whether a given run is 
managed mainly for commercial or sport uses depends on a number of factors, including the size of 
the run and established uses of fish from that run. (Subsistence users of fish and game have priority 
over other users, under federal and state law; in circumstances where there are not enough resources 
for all users, subsistence users are to be first in line.) 

The Board of Fisheries' Upper Cook Inlet Salmon Management Plan says that: 

• Northern district king salmon, early Kenai River king salmon, and early Russian River sockeye 
will be managed mainly for recreation uses. 

• Salmon stocks normally in Upper Cook Inlet from July I through August 15 will be managed 
mainly for commercial purposes. 

• After August 15, salmon that spawn in Kenai Peninsula drainages will be managed primarily for 
recreation uses and salmon that spawn elsewhere will be managed primarily for commercial uses. 

• The incidental catch of Susitna River coho, late Kenai River king, and early Kenai River coho 
by commercial fishermen should be kept to a minimum. 

Upper Cook Inlet Commercial Salmon Fishery 

Cook Inlet is divided into two large commercial fisheries management areas-Lower Cook Inlet and 
Upper Cook Inlet, which is the area this study is concerned with. Anchor Point is the boundary 
between the two. Upper Cook Inlet is in turn divided into the Central and Northern Districts. The 
Central District is from Anchor Point north to Boulder Point; the Northern District is from Boulder 
Point north (Map 11-1). 

Commercial fishing in Upper Cook Inlet is done with drift and set gillnets. The drift fleet is 
confined to the Central District. Setnetters fish in both districts, but about 70 percent of setnetters 
are concentrated on the east side of the Central District. It is the drift fleet and the east side setnetters 
in the Central District that harvest the bulk of the Upper Cook Inlet salmon harvest-and it is they 
who would give up a share of salmon, if managers allowed more sockeye into the Kenai River. 

Entry to the Cook Inlet commercial salmon fisheries has been restricted through a permit system 
since the 1970s. There are currently 745 setnet permits and 583 driftnet permits for the Cook Inlet 
salmon fisheries (including the Lower and Upper management areas). All the driftnetters and the 
majority of the setnetters fish in the Upper Cook Inlet management area. 

Alaskans own 86 percent of the setnet permits and 66 percent of the driftnet permits in Cook Inlet. 
In the 1990s Alaska residents' share of the harvest has averaged slightly more than their share of the 
permits, as Figure 11-2 shows. Residents (based on permit address) took about 89 percent of the 
Cook Inlet setnet harvest and 73 percent of the driftnet harvest in recent years. 
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Figure 11-2. Resident Ownership of Cook Inlet Set and Driftnet Permits 
and Average Share of Harvest, 1990-1993 

I Ill Residents Own 

Setnet Permits 
Total: 745 Permits 

Ill Residents Harvest I 

Driftnet Permits 
Total: 583 Permits 

Sources: Alaska Comrnercial Fisheries Entry Commission; !SER calculations from CFEC harvest data, average 1990~93. 

11·5 

The annual commercial salmon harvest in Upper Cook Inlet varied from less than 3 million to more 
than 10 million over the past 15 years (Figure II-3). Five species of salmon are harvested 
commercially, but sockeye dominates the harvest and the ex-vessel value (the total paid fishermen). 

Over the past 15 years sockeye have made up anywhere from 50 percent to 90 percent of the commer
cial harvest. The late-run of Kenai River sockeye is the largest sockeye run in Upper Cook Inlet. 
Largely as a result of higher Kenai River sockeye runs, harvests increased dramatically during the 
1980s,jumping from an annual average of 1.1 million fish in the 1970s to 4.4 million in the 1980s. 
Except for 1992, sockeye runs in the 1990s have been smaller than they were in the late 1980s. 

Figure 11-3. Commercial Harvest of Upper Cook Inlet Salmon 
Millions of 

Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993, 
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division 
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Prices of sockeye can change sharply from one year to the next, but in the mid and late 1980s prices 
were mostly up. The price paid fishermen ( the ex-vessel price) peaked at $2.47 per pound in 1988 
(Figure II-4). By 1991, ex-vessel prices had fallen to less than half that level, and they've varied 
between $1.00 and $1.60 per pound in the past five years. 

Figure 11-4. Average Ex-Vessel Price, Upper Cook Inlet Sockeye Salmon 
(Price per lb.) 
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Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993, 
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division 

In the 1990s, sockeye have accounted for more than 90 percent of the ex-vessel value of the Upper 
Cook Inlet salmon harvest. A combination of high prices and a large run led to a peak ex-vessel 
value of more than $121 million for Upper Cook Inlet salmon in 1988-with sockeye contributing 
$Ill million of the total. King salmon have contributed about I percent of the ex-vessel value of the 
harvest in the 1990s. There is no targeted fishery for kings in the Central District of Upper Cook 
Inlet, but commercial fishermen can sell kings they catch incidentally while targeting other species. 

Figure 11-5. Ex-Vessel Value of Upper Cook Inlet Salmon 
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Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993, 
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division 
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The dramatic increase in the value of the Upper Cook Inlet commercial salmon fishery in the late 
1980s is reflected in the soaring value of limited entry permits (Figure II-6). A Cook Inlet setnet 
permit that sold for $15,000 in 1980 sold for $91,000 by 1990. A driftnet permit that sold for 
$67,000 in 1980 cost $203,000 by 1990. 
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Depressed salmon prices-and generally smaller runs-in the 1990s have sharply cut values of 
Cook Inlet permits. Average prices of both drift and setnet permits dropped more than 50 percent 
just between 1990 and 1992. In 1994, the average price of a Cook Inlet driftnet permit was less 
than $65,000 and the average price of a setnet permit was around $28,000. 

Figure 11-6. Average Price of Salmon Permits, Upper Cook Inlet Drift and Set Gill net 
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Source: Changes in the Distribution of Commercial Fisheries Enlly Permits, 1975-1994, Alaska Commercial Fisheries 
Entry Commission, June 1995 

Salmon runs can fluctuate sharply from one year to the next, and changes in fisheries are never 
completely predictable. Biologists don't entirely understand why Upper Cook Inlet sockeye runs
with the largest being the late Kenai River run-increased so much in the 1980s and have dropped 
so much in the 1990s (with the large 1992 run an exception). Many analysts expect lower prices 
and smaller harvests in the near future. 

Kenai River Sport Fishery 

The Kenai River system (including the Russian River) is the state's most popular salmon sport 
fishing area. The river has long been famous for its king salmon fishing, but the popularity of 
sockeye fishing has been growing. Large numbers of anglers also fish for Kenai River coho salmon 
in the late summer. Most king fishing is done from boats; kings typically don't run near the shore. 
Sockeye do run close to the shore, and most sockeye fishing is done from the riverbank. 
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There are early and late runs of both sockeye and king salmon in the Kenai River. For most of both 
the early and late runs, sockeye and kings are in the river at the same time. The early run of sockeye 
generally begins trickling into the Kenai River at the end of May and continues through much of 
June. This early run, which is much smaller than the later run, is mainly bound for the Russian 
River-a tributary of the Kenai-and is known as the early Russian River run (Map II-2). That run 
is not concentrated enough to afford good sport fishing until the fish move to the confluence of the 
Kenai and Russian rivers. The late run of sockeye (which includes a late run of sockeye bound for 
the Russian River) begins moving into the Kenai River in late June and peaks in late July. 

Roughly three-quarters of the statewide sport harvest of sockeye is from Kenai Peninsula rivers
about two-thirds from the mainstem Kenai River and most of the rest from the Russian River. The 
late run offers good sport fishing along much of the mainstem and at the confluence of the Kenai 
and Russian rivers. But the best sport fishing doesn't last long-typically about three weeks, from 
mid-July through the first week of August. 

Sport fishing on the Kenai River increased 
dramatically in the 1980s. Table Il-l shows days 
fished on the river since 1981. "Days fished" is a 
measure not only of how many anglers fished on the 
Kenai River in a season, but also of how many times 
they fished. Those numbers can vary substantially 
from year to year, depending on the strength of the 
salmon runs. But the overall trend in the early 1980s 
was up sharply; in 1989 there were twice as many 
days fished as there had been in 1981. In the 1990s 
numbers have been down from the 1989 peak. 

One change during the 1980s was the discovery that 
sockeye could be caught with flies in the Kenai River. 
For a long time most Alaskans believed that sockeye 
couldn't be caught with flies in the turbid, glacial 
water of the Kenai mainstem, and most of the sockeye 
harvest from the Kenai system was from the Russian 
River. Before snagging was outlawed, most sockeye 
caught in the Kenai were snagged. But more anglers 
were drawn to the Kenai as they learned how to catch 

Table 11-1. Days Fished* on the Kenai River 
1981 

.•·•····r9sz···•······· 
1983 
1984 
1985 

···).986 
1987 
1988 
1989 

1991 
. >;199.2 

1993 
1994 

178,720 
.·· ...• 231;9$(,) 

229,230 
•.... /.248;790· 

294,610 
.. 300,320 
261,510 
33.8,$4'0 
376,900 

.. M2i66.2 
323,368 
33$,$73 
324,120 
340,904 

*Number of anglers multiplied by days fished. 

Source: Alaska Department of Fish and Game, 
annual statewide harvest survey 

sockeye with flies-and sockeye, unlike king salmon, are accessible to anglers without boats. 

Also in the 1980s there were a lot more people living in Southcentral Alaska-the region that 
includes the Kenai Peninsula as well as Anchorage and the Mat-Su Borough to the north. The Kenai 
River is within easy driving distance of Anchorage, where nearly half of Alaskans live. 
Southcentral Alaska's population increased very quickly during the economic boom of the early 
1980s, and the region's population was up 40 percent between 1980 and 1990 (despite a brief 
decline during the recession of 1986-88). 

Alaska in general and the Southcentral region in particular have also become increasingly popular 
with anglers from outside Alaska. That trend is reflected in Figure II-7, which shows growth in 
the number of resident and non-resident anglers statewide between 1983 and 1994. In 1983, 
224,000 Alaskans and 86,00 non-residents fished in the state. By 1994, the number of resident 
anglers had changed little (241 ,000) while the number of non-resident anglers had more than 
doubled, reaching 219,000. 
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Figure 11·7. Resident and Non-Resident Sport Anglers in Alaska 
(In Thousands) 

Source: Michael Mills, Harvest, Catch, and Participation in Alaska Sport Fisheries During 1993, Alaska Department of 
Fish and Game, Division of Sport Fish, September 1994. 

Figure II-8 shows the importance of the Kenai River system to sport anglers. Nearly 40 percent of 
Southcentral households that fished in 1993, and 55 percent of non-resident households that fished 
in the region, made trips to the Kenai River. Looked at another way, nearly half the households
both resident and non-resident-who fished anywhere in Southcentral Alaska in 1993 fished the 
Kenai River system. 

Figure 11-8. The Importance of the Kenai River Sport Fishery, 1993 

55%--t---~ 

Total Non-Resident Households 
That Fished in Southcentral 

58,000 

Total Households That Fished 
the Kenai River System 

56,000 

Total Southcentral Resident 
Households That Fished 

61,000 

Sources: Estimated from ISER surveys and ADF&G dala, based on fishing trips in May, June, and July. 
Includes fishing on the mainstem and in the Russian River. 



11-10 Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

Table II-2 and Figure II-9 show the sport harvest of Kenai River sockeye compared with the inriver 
return (the return to the mouth of the river) over the past decade. The sport harvest varied from less 
than 40,000 to more than 330,000 sockeye-anywhere from 11 to 26 percent of the inriver return. 
Generally, the higher the inriver return, the higher the sport harvest, but it's not an exact 
correlation. Other factors-like the timing of the run-also influence the catch. If, for instance, a 
large number of fish move into the river later than expected, and many anglers have given up and 
gone home, then the sport catch wouldn't reflect the fact that more fish were in the river. 

Table 11-2. Sport Harvests of Late-Run Kenai River Sockeye, 1984-1994 

1984 
.·. 19135 

1986 
198'7 
1988 
1989 
1990 

·.·•1991 
1992 
1993,. 
1994 

Kenai Russian Total As Percentage 
Mainstem River Harvest of lnriver Return* 

15,702 
57i212 
72,398 

240;819 
129,811 
7,77,226./ 
120,783 
162000 

. 242:492 .. 
137,179·· 

93.616 

21,970 
fi8 41() · .. ·. 
30:810 

. ··40,.S75c••·· 
19,936 
55,2!() 
56,175 
31;449 
26,101 
2.6i$:?6 
26,375 

37,672 
115;622• 
103,208 . 

.··.2 .. 8 ... 1.··.394 . -'--.--_.:-_< 
149,747 

.. 3::\2,43.6} 
176,958 
193449•• 

' - ' ... :"----'- -:. ---
268,593 

. 163,715. 
119,991 

11% 
····22%· .. •· 

20% 
1.6%··· \ < ., 
14%. 
J8% 
25% 

.26% 
24% 

.19% 
11% 

* lnriver return calculated by adding sport and personal use harvests below the sonar counter to the .mnar count. 

Source: Assessment of Sockeye Salmon Returns to the Kenai Rive1~ by Doug McBride and Steve Hammarstrom, Alaska 
Department of Fish and Game, Sport Fish Division, 1995. 

Figure 11·9. lnriver Return and Sport Harvest of Late-Run Kenai River Sockeye 
(Numbers of Fish) 
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Source: Assessment of Sockeye Sabnon Retums to the Kenai River, by Doug McBride and Steve Hammarslrom, 
Alaska Department of Fish and Game, Sport Fish Division, 1995. Includes harvests from Kenai mainstem 
and Russian River. 
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Table II-3 shows the 1993 Kenai River sport salmon harvest of guided and unguided anglers. Many 
guided anglers are non-residents; they hire guides with boats so they can go after kings. Unguided 
anglers target mainly sockeye, which they can catch from the riverbank. Unguided anglers took 88 
percent of the sockeye catch, while guided anglers took 54 percent of the king catch. 

Table 11·3. Kenai River Salmon Sport Harvest, 1993 

Number of Fish Guided Unguided 

Sockeye 

King 

Silver 

Total 

16,457 

16,463 

23,743 

56,663 
Composition of Catch by Angler Group 

Sockeye 

King 

Silver 

All species 
Share of Catch by Species 

Sockeye 

King 

Silver 

29% 

29% 

42% 

100% 

12% 

54% 

47% 

120,722 

13,849 

26,795 

161,366 

75% 

9% 

17% 

100% 

88% 

46% 

53% 

Source: Harvest, Catch, and Participation in Alaska Sport Fisheries During 1993, by Michael Mills, 
Alaska Department of Fish and Game, Division of Sport Fish, September 1994. 

Fisheries Management 

Hitting the Management Target 
Probably the most important thing to keep in mind about management of late-run sockeye--or any 
other salmon-is that precise management is impossible. Salmon runs in Upper Cook Inlet are brief 
but intense, with hundreds of thousands or even millions of fish moving within very short periods. 
Stocks from a number of rivers and streams mingle in the inlet, complicating management. Run 
sizes can change dramatically and unpredictably from year to year. Managers have to make 
decisions quickly but are hampered by the limits of their information and management tools. 

The primary goal for managers of Kenai River sockeye (and the other Upper Cook Inlet salmon 
stocks) is making sure enough spawn each season to produce healthy future runs. At the same time, 
they try to make sure not too many sockeye go upriver to the spawning grounds; many biologists 
believe that too many spawners also have the potential to hurt future runs, by damaging spawning 
habitat and overstressing rearing areas and food supplies. 

Based on research and historical data, biologists estimate how many salmon need to return to the 
river to spawn. The management target for Kenai River sockeye (as measured at the sonar counter 
near the Soldotna bridge) established by the Alaska Board of Fisheries is principally spawning 
escapement, but it also includes a share for sport anglers. It is only since the late 1960s, when sonar 
counters were introduced, that biologists have been able to count salmon returning to Alaska's 
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rivers. The management target for Kenai River sockeye has been increased several times over the 
past 25 years, as biologists learned more about the fishery and as sport fishing increased. 

The current management target for Kenai River late-run sockeye is 450,000 to 700,000 fish at the 
sonar counter. (The total inriver return-the return to the mouth of the river-is larger than the 
sonar count, because sport anglers harvest some sockeye before they reach the sonar counter). The 
management target is a range rather than a single figure because it's not possible to control returns 
to the river that accurately. In fact, keeping returns within the broad target range is difficult. 
Managers try to regulate returns to the river by regulating commercial openings. 

Regulating returns to the river requires continuous monitoring, maximum flexibility of regulatory 
tools (timing, duration, and location of commercial openings), and more than a little bit of luck. 
Shifting weather and tides and changes in fishing effort make it difficult to predict what the 
commercial catch will be for any given opening. Another complication is that Kenai River sockeye 
mix with other stocks in the inlet. 

No one can predict exactly when the sockeye will move into the Kenai River-and when they do 
rnove, almost all of them will often move within a two-week period. Hundreds of thousands of 
sockeye can pass the sonar counter within a few days. So it's not surprising that managers often 
miss their target for late-run sockeye. Table II-4 shows the management targets and estimated sonar 
counts from 1981 though 1995. 

Table 11-4. Management Targets and Sonar Counts of Kenai River Sockeye 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

Management Target Sonar Count How Did We Do? 
350,000-500,000 408,000 within 

j 
620,000 above 
630,000 above 
345,000 below 
501,000 within 
501,000 within 

400,000-700,000 I ,597,000 above 
I ,021,000 above 
I ,599,000 above 

659,000 within 
645,000 within 
995,000 above 
814,000 above 

1,004,000 above 
450,000-700,000 630,447 within 

Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Comrnercial Fisheries, Annual Management Report, 1993, 
Alaska Department of Fish and Game, Cmnmercial Fisheries Management and Development Division, 1994. 

From 1981 through 1986, the management target was 350,000 to 500,000 sockeye. Managers hit 
(or came very close to) that target 4 out of 6 years. The remaining 2 years returns exceeded the top 
end of the range by about 25 percent. 

In 1987, the target was raised to 400,000 to 700,000 sockeye, and it remained at that level through 
1994. During those 8 years, returns were within the target range twice. In the other years, returns 
exceeded the top end of the target by anywhere from 15 percent to more than 100 percent. In 1995 
the Board of Fisheries increased the bottom end of the target to 450,000. The 1995 returns were 
within the target range. 



Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

So altogether in the past 15 years, managers were within or near the target range 7 times and 
exceeded it 8 times. 

Commercial Management 

11-13 

The first step in management of the Upper Cook Inlet sockeye fishery is ADF&G's forecast of the 
commercial sockeye harvest for the coming season. Those forecasts are intended to help fishermen 
and managers plan for the coming season. But forecasting complex, volatile salmon runs is 
difficult, as Figure Il-l 0 shows. Almost all forecast harvests since 1985 have been smaller than 
actual harvests-and the difference in some years was more than 100 percent. So managers begin 
the season with a lot of uncertainty about the actual size of the Upper Cook Inlet salmon runs. 

Figure 11-10. Actual and Forecast Harvests of Upper Cook Inlet Sockeye Salmon 
(In Millions of Fish) 

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

HaNest (Millions of Fish) Harvest Forecast (Millions of Fish) 

Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993, 
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division, 1994. 

Three primary managed sockeye runs move into Upper Cook Inlet, bound for the Kasilof, Susitna, 
and Kenai rivers. The Kenai River run is the largest; it builds to a peak quickly and then tapers off. 
The surge of fish can be quite dramatic-numbers coming into the river can go from one to 60,000 
in a single day. ADF&G monitors run strength in the inlet through test fisheries and commercial 
landings. Returns to rivers are monitored by sonar counters and weirs. 

There are regularly scheduled, 12-hour commercial openings on Mondays and Fridays throughout 
the late sockeye run in both the Central and Northern districts of Upper Cook Inlet. As information 
about the run size accumulates from the commercial catch and escapement into rivers, managers can 
augment those regular openings with emergency openings. Those emergency openings are typically 
in the Central District, where most of the harvest is taken, and are often restricted to just a portion of 
the district. Managers attempt to hit the management targets for the various rivers in Upper Cook 
Inlet by controlling commercial openings. 

As mentioned earlier in the chapter, the Upper Cook Inlet salmon harvest is taken with set and drift 
gill nets. The drift fleet is confined to the Central District; setnetters fish in both the Central and the 
Northern districts but about 70 percent are concentrated on the east side of the Central District 
between Humpy Point and the Kenai River (Map Il-l). The east side setnet fishery mainly targets 
the Kasilof and Kenai river runs. The west side setnetters in the Central District target the smaller 
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During regular Central District openings-which are districtwide, unless restricted by emergency 
order-the drift fleet can fish in the middle of the inlet, where they catch sockeye bound for all the 
Upper Cook Inlet river systems, including those in the Northern District. During emergency 
openings (which managers add as they learn more about the strength of the runs) the drift fleet is 
typically restricted to an area known as "the corridor," roughly 1.5 to 3 miles offshore on the east 
side of the Central District (Map II-1). Confining the driftnetters to this corridor is intended to 
reduce their catch of sockeye bound for the Susitna River system. 

Figure II -11 shows the impmtance of 
sockeye (and in particular Kenai River 
sockeye) to the Upper Cook Inlet salmon 
harvest in the 1990s, and Figure II -12 
shows the division of the sockeye harvest 
among drift and setnetters. Sockeye have 
made up 80 percent of the Upper Cook 
Inlet harvest in recent years; Kenai River 
sockeye alone accounted for more than 
half the harvest. 

The Central District drift fleet took about 
60 percent of the sockeye harvest 
between 1990 and 1994. The setnetters 
on the east side of the Central district took 
about 35 percent. Setnetters in the 
Northern District and on the west side of 
the Central District each took around 2 
percent of the sockeye harvest. 

Sport Fishery Management 
The sport fishery for late-run sockeye on 
the Kenai River is from the mouth of the 
river up to Kenai Lake (Map II-2). The 
Department of Fish and Game manages 
the sockeye sport fishery by licensing 
anglers and establishing bag and 
possession limits. The typical limits in 
recent times have been three sockeye 
harvested per day and three in 

Figure 11·11. Composition of Upper Cook Inlet 
Salmon Catch, 1990-1994 

Figure 11-12. Division of Upper Cook Inlet 
Sockeye Harvest, 1990-1994 

Source: Upper Cook Inlet Commercial Fisheries, Annual Management 
Report, 1993 and 1994, Paul Ruesch, and Jeff Fox, ADF&G 
Commercial Fisheries Management and Development Division 

possession. There are also gear and area restrictions. 

The fishery is normally open 24 hours a day. Managers can cut limits or add restrictions if the run is 
weak. For instance, the 1993 season began with a bag limit of two sockeye, with anglers restricted 
to fishing between 6 a.m. and 11 p.m. In years when more than 700,000 sockeye pass the sonar 
counter, managers increase the bag limit to six fish. 
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Personal Use and Subsistence Dip Net Fisheries 

During recent years, Alaskans have been able to take late-run sockeye with dip nets in the area from 
the mouth of the Kenai River up to the Warren Ames Bridge (about 5 miles from the mouth), under 
either subsistence or personal use regulations. (There have also been personal use and subsistence 
set gillnet fisheries on Cook Inlet beaches.) 

Regulations governing the subsistence and personal use fisheries have changed often over the past 
decade, largely in response to court decisions in the ongoing battle over who qualifies as a 
subsistence user and what areas of Alaska are open to subsistence hunting and fishing. In some 
years there have been personal use fisheries, in others subsistence fisheries; in a few years there 
were both. Both subsistence and personal use fisheries are restricted to Alaska residents. 

The chief difference between a subsistence and a personal use fishery is that subsistence uses have 
priority over other uses. That means if managers decide a run may fall short of necessary spawning 
escapement, then any commercial or sport fisheries must be restricted before a subsistence fishery is 
restricted. Personal use fisheries do not have such a priority. 

For Kenai River late-run sockeye, in 1994 there was a subsistence dip net fishery that started early 
in the season and was open two days a week, with households allowed to take 25 fish during the 
season. In 1995, however, a court upheld a determination by the Joint Board of Fisheries and 
Game that Upper Cook Inlet was a non-subsistence area. 

In most recent years, the Alaska Board of Fisheries authorized a personal use dip net fishery in the 
Kenai River when the sockeye count at the sonar reached some specified level (from 450,000 to 
700,000 in different years); dipnetters were typically allowed 6 fish per day. But in 1995, after the 
comts declared that Upper Cook Inlet was not a subsistence area, there was an additional personal 
use fishery that essentially operated under the same regulations that had governed the subsistence 
dip net fishery in 1994. 

In the past 10 years the combined annual personal use and subsistence dip net harvest in the Kenai 
River has varied from fewer than 1 ,000 to about 50,000 sockeye; in 1994 the dip net harvest was 
about 33,000. 





Chapter Ill. Methods, Assumptions, and Limits 
This chapter describes how we measured potential changes in the spmt and commercial fisheries, 
and talks about the limits of the analysis. The personal use dip net fishery for late-run Kenai River 
sockeye would also be affected by management changes. But the limited historical information on 
that fishery made it impossible for us to analyze change in the same way we did for the sport and 
commercial fisheries. We did, as we discuss in the section on study scenarios (beginning on page 
III-1 0) examine one scenario that includes an increased dip net harvest. 

Measuring Economic Effects 

We used two measures of potential effects of re-allocating some Kenai River sockeye: net economic 
value and economic impacts. Some of the same information goes into both analyses, but the two 
concepts measure economic effects in quite different ways. 

Net economic value measures how much an economic activity (like fishing) is worth to residents of 
some geographic area-like Alaska. Net economic value measures worth by subtracting costs from 
benefits: in this study, those are the benefits the Kenai River sockeye fishery provides, minus the 
costs of getting those benefits. It includes both market and non-market benefits and costs. 

Economic impacts are spending and the jobs, income, or other measures associated with an 
economic activity (like fishing). Spending for fishing directly creates jobs and income (for 
commercial fishermen, processors, sport fishing guides, and others) and indirectly creates additional 
jobs and income (for store owners and others) as fishe1y income circulates through the economy. 

What are some of the limitations inherent in the way we measure economic effects? The net value 
method attempts to put a dollar value on what something is worth. It values the marginal (or 
additional) unit of a good or service at market price, if there is a market price. That means it 
assumes everyone would pay the market price for an additional unit of something. In reality, what 
people would pay for one more unit would depend on market conditions. And some goods have no 
market price. For non-market goods (like sport fishing trips), net value can only estimate worth 
indirectly, by observing what people pay for goods with a market price (fishing tackle) to get goods 
without a market price. Finally, net value totals up dollar value without paying attention to 
distribution-although a change in value might affect some people much more than others. 

A shortcoming of impact analysis is that it typically fails to take into account that other economic 
changes would partially offset changes from a specific activity. For instance, if a factory closed and 
200 employees lost their jobs and $100,000 in income, it is not correct to say that the economic 
impact of the closing would be the loss of 200 jobs and $100,000 in income. A complete analysis 
would have to consider how many of the workers found other jobs, offsetting some of the loss. 

In this study, we did in fact look at some offsetting changes elsewhere in Alaska that would 
accompany changes in the Kenai River sport and commercial fisheries. For instance, we took 
account of how increased spending by Southcentral residents for sport fishing on the Kenai would 
decrease spending for sport fishing trips elsewhere in the region. And in a small economy like 
Alaska's, which depends on sales of natural resources to consumers outside the state, it is more 
reasonable to assume that most jobs and income lost because of reduced spending by commercial 
fishermen or non-resident sport anglers would not be replaced by other jobs and income. 

Despite the limits of the two analytical methods, both are standard, ve1y widely used techniques. 
There is no perfect way of assessing economic effects. Both net value and economic impact analysis 
provide useful results that allow us to compare effects of a change under various alternatives. 
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Calculating Value and Impacts 

A critical difference between the two analytical methods is in the way they deal with expenditures. 
Expenditures include payments to commercial fishermen, fish processing workers, sport fishing 
guides, owners of tackle shops, and others. Figure III-1 shows how expenditures are used to 
determine economic impacts and net economic value. 

To calculate economic impacts, we consider expenditures as a means of generating jobs and 
income both directly (for fishermen and others in the fishing industry) and indirectly (for people 
who benefit when those in the fishing industry spend money). If expenditures drop, jobs, income, 
and economic activity drop; if expenditures increase, more jobs and income are created and 
economic activity increases. 

To calculate value, we consider expenditures as the costs of using the fishery. For instance, if a sport 
angler hires a fishing guide, or a commercial boat captain pays crew members, those are costs of 
using the fishery. People pay those costs in the hope of getting the benefits of the fishery-for 
commercial fishermen, those benefits are the market value of their catch and the enjoyment of their 
work. For sport anglers, the benefits are the pleasures of fishing-catching fish but also less tangible 
benefits like spending time on a scenic river. After estimating costs and benefits, we subtract costs 
from benefits. That difference between costs and benefits is the net value. If the benefits from a 
change are bigger than the costs, economic value increases; if the costs exceed the benefits, economic 
value decreases. 

Figure 111-1. Measuring Impacts and Value 

MEASURING ECONOMIC VALUE MEASURING ECONOMIC IMPACT 

EXPENDITURES 

' ._-·_: 

Ellln~tnkfrdrh.~sHecy.• ·.•. ,,,-,,---,"--;.,.,-, ... - ----- -·-----; 
Direct economic impacts 

Indirect economic impacts 

Economic Value: Economic Impacts: 
Benefits Minus Costs Jobs and Income 
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Measuring Effects of More Sockeye in the Kenai River 
Figure III-2 shows how we use the economic impact and net value methods to estimate the effects 
of allowing more sockeye into the Kenai River. If fishery managers let more sockeye return to the 
river, the change would increase opportunities for sport anglers and decreases opportunities for 
commercial fishermen. Sport anglers could expect more benefits-like catching more fish, or 
catching fish more easily. More fish could also draw more anglers to the Kenai, so sport anglers as 
a group would also likely spend more. Commercial fishermen and processors, on the other hand, 
could expect smaller benefits because their catches would be reduced-but costs would also be 
reduced, because fishermen would spend less for wages, fuel, and some other kinds of expenses. 

So how do those changes in benefits and costs figure into economic impacts and net value? The 
dotted lines and squares in Figure III-2 trace the change in economic impacts. Sport anglers' 
expenditures are higher, creating more jobs and higher incomes. Expenditures on the commercial 
side are lower, meaning fewer jobs and less income. If the gains on the sport side exceed the losses 
on the commercial side, the economy as a whole gains jobs and income; if the commercial losses 
exceed the sport gains, the economy loses jobs and income. 

The solid arrows and circles in Figure III-2 trace the changes in economic value. On the sport 
fishing side, higher benefits relative to expenditures mean an increase in economic value of the sport 
fishery. But reduced benefits relative to expenditures on the commercial side mean a drop in 
economic value of the commercial fishery. To estimate the change in the overall value of tbe fishety, 
we compare the losses on the commercial side to the gains on the spott fishing side: if the sport 
gains are bigger, the overall value of the fishery increases; if the commercial losses are bigger, the 
overall economic value of the fishery decreases. 

Figure 111-2. Effects of Higher lnriver Return 

Increased sport fishing opportunities 
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Data Sources 

Our analysis is based on surveys of spmt and commercial fishermen, interviews with processors, 
information from prior fisheries studies, and data from public agencies 

Our survey procedures included a number of steps to help insure that we collected accurate, 
meaningful data. We pre-tested survey questions, to find and clarify unclear or ambiguous questions. 
A data editor reviewed the completed survey forms for completeness and consistency; whenever 
possible, our interviewers called back respondents to resolve any problems we found. We configured 
our data entry programs to reject some types of incorrect data. We entered a sample of surveys twice 
and compared the two entries to measure the accuracy of data entry. Once all the survey data was on 
the computer, we reviewed it and corrected for missing or unreasonable values. 

Our site data came from many sources, which we can group into three categories: ( 1) conversations 
with fisheries experts from ADF&G and other organizations; (2) reports and other fisheries-related 
material from ADF&G; (3) guide books, gazeteers, newspapers, maps, and other sources 

One researcher initially entered site dataon spreadsheets, and then another researcher checked the data 
for accuracy. A third check on accuracy of data came when researchers reviewed their model results. 
While complete accuracy is impossible in a project that brings together extremely large amounts of data 
from many sources, we believe the steps we took kept inaccuracies in the data to a minimum. 

ISER Surveys 
In 1993 and 1994 ISER conducted six fishery-related surveys. The 1993 surveys were done primarily 
for another pending ISER report, but for this study we used information collected from Southcentral 
Alaska residents. The 1994 surveys were all designed to collect information for this study. Table 111-1 
shows who was surveyed, numbers of respondents, methods of survey, and response rates . 

T bl 1111 ISER S rt d C . IF' h' S I I 19931995 
Survey Respondents When Method Number of Response Margin of 

Responses Rate Error 
Spmt Anglers 
Alaska Statewide 

June 1993 phone 1,355 83% ±4% 

Spmt Anglers Fall1993 phone/panel 918 68% ±5% 
Alaska Statewide* 
Southcentral Alaska Spmt Winter phone (panel sample 160 ±57% ±11% 

1994/95 of 1993 respondents) 
Southcentral Alaska Spmt Winter phone 491 76% ±6% 
(new sample) 1994/95 
Non-resident sport anglers Winter mail 4,278 61% ±2% 

1993/94 
Non-resident sport anglers Winter mail/panel 972 45% ±4% 
(follow-up of 1994 survey) 1994/95 
Cook Inlet permit holders May 1994 phone 487 85% ±4 per 
(pre-season) 
Cook Inlet permit holders 
(post season) 

Fall 1994 phone 320 90% ±6 

Cook Inlet crew Fall1994 phone 213 84% ±10 
*ADF &G conducted follow-up interviews with the same respondents interviewed in June. 
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Economic Models 

We constructed economic models to help us analyze potential changes in both net economic value 
and economic impacts. The models allowed us to calculate potential effects under a number of 
regulatory changes in the salmon fishery, assuming different run sizes, market prices, and other 
conditions. As discussed in detail later in tbis chapter, we used our models to examine the range of 
potential change under ten scenarios. 

The model framework also provided us witb a consistent format for discussing other potential 
effects of allocation changes that were not quantified in this study. Finally, it assured internal 
consistency of tbe analysis, since all elements were based on the same assumptions. 

In building our economic models, we had to estimate how sport and commercial fishermen might 
change their behavior if there were a change in sockeye allocation. These estimated changes in 
behavior were the basis for calculating economic impacts and were important for calculating net 
economic value. 

Estimating Changes in Net Economic Value 

Remember that this study does not examine total net economic value of the Kenai River sockeye 
fishery, but rather changes in net economic value resulting from changes in fishery management. 
Practically speaking, looking at the total value of either the sport or the commercial fishery is not 
relevant to understanding the economic effects of a change. 

Earlier we defined net economic value as benefits minus costs. Net economic value as defined by 
economists and as used in this study may not be familiar to many readers. So here we describe the 
broad concept of net economic value. In later chapters, we discuss in detail how the concept applies 
specifically to the sport and commercial fisheries. 

What is the definition of cost? Economists define the cost of a good, service, or experience in terms 
of what we give up or forego to obtain it. What we give up includes the costs of anything we have to 
buy-such as the fuel a commercial fishermen buys for his fishing boat or a sport angler buys for his 
camper. It also includes the cost of any labor used in producing the good, service, or experience. The 
cost of labor equals the value the worker gives up to work in a patticular job-not only the monetm·y 
income the worker would have earned in another job, but also any change in the net value of non
monetary benefits the worker derives from work and leisure. Cost also includes not only the cost of 
paid workers-such as commercial fishermen-but also the value of sport anglers' time. If a sport 
angler gives up a day of work to go fishing, from an economic perspective that is as much a cost of 
fishing as the cost of the gas used to get to the fishing site. Economists refer to these kinds of costs as 
"opportunity costs." I 

What is the definition of value or benefit? Economists usually define the value of a good, service, or 
experience in terms of "willingness to pay" or "willingness to accept." Willingness to pay is the 
largest amount an individual would pay to be able to obtain an item or undertake an activity. That 
willingness to pay includes not only what he actually pays, but any additional amount he would be 
willing to pay, if he had to. Willingness to pay can measure the value of goods or activities that 
don't have a market price. For instance, if someone gives you a freshly caught sockeye salmon, the 
fact that you got it for free does not mean it has no value. Its value to you is whatever you would 

1 Another kind of cost, referred to as scarcity cost, is the cost of not using the resource in some alternative use. Thus the cost 
of foregone sport fishing opportunities may be considered a cost of the commercial fishery, while the cost of foregone 
commercial hshing opportunities may be considered a cost of the sport fishery. In effect, this study measures these costs at 
the margin-for incremental changes in the allocation of Kenai River salmon. 
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have been willing to pay for it. Thus, a good, service, or experience can have a value in dollars, 
even if no one actually pays. 

Willingness to accept is the smallest amount an individual would need to be compensated for 
voluntarily giving up an item or an activity. For many goods or activities, willingness to accept is 
often larger than willingness to pay. That's because the premise for willingness to pay is that you 
don't yet have the good: how much would you be willing to pay to get it? Willingness to accept, on 
the other hand, starts with the premise that you have the good and are being asked to give it up. 

For this study, we use primarily "willingness to pay." Several of our analyses-like the travel cost 
analysis, described in Chapter VI-rely on observed changes in behavior that indicate willingness 
to pay. In the contingent value analysis in Chapter IX, we do discuss commercial fishermen's 
willingness to accept the loss of a portion of their sockeye harvest. We base that discussion on 
specific willingness to accept questions we asked in a survey of commercial fishermen. The results 
were, as we might anticipate, that commercial fishermen said they would have to be compensated 
much more to give up some fish than they were willing to pay to get some additional fish. 2 

Figure III-3 illustrates the concept of net economic value. For any given quantity of some 
hypothetical good, there is an additional cost or benefit-known to economists as marginal cost or 
marginal benefit-from producing or consuming one more unit of the good. The marginal or 
additional cost is the cost of producing one more unit of the good. It is shown as an upward sloping 
line, because as quantity increases marginal cost usually rises. In other words, the more we have of 
a good, the higher the additional cost of adding one more unit. The marginal or additional benefit 
from consuming one more unit of the good is shown as a downward sloping line, because as 
quantity increases marginal benefits usually decline. In other words, the more we have of a good, 
the lower the additional benefit from having one more unit. (If this good is traded in markets, then 
the marginal benefit curve equals the market demand curve and the marginal cost curve equals the 
market supply curve.) 

Figure 111-3: Marginal Benefit, Marginal Cost, and Net Economic Value 

Cost or Benefit 
(willingness to pay) 

Net 
economic 
value c 

Q* 

Marginal cost 

Quantity 

For any given quantity of a good, service, or experience, the net economic value is the benefits 
minus the costs: the difference between the total benefit (the area under the marginal benefit curve) 
and the total cost (the area under the marginal cost curve). In Figure III-3, for quantity Q, *net 

2 Some economists would argue that in order for the net economic value of fishing to go up, willingness to pay among those 
who gain fish would have to be larger than willingness to accept among those who lose fish, because no compensation will 
actually take place. 
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economic value is shown by the trapezoid a-b-e-d (total benefits are shown by the trapezoid a-b-f-g, 
while total costs are shown by the trapezoid d-c-f-g). 

In Chapters VI and IX, we'll talk in detail about how this general concept of net economic value 
applies to the sport and commercial fisheries. 

In measuring net economic value it's crucial to define for whom we are measuring benefits and 
costs. For this study, we focused on net economic value to Alaskans. We ignored economic benefits 
of Cook Inlet fisheries that may accrue to other Americans or to foreigners--even though such 
benefits may be substantial. For example, residents of all the other states may enjoy benefits from 
sport fishing on the Kenai River, residents of Washington may enjoy benefits from commercial 
fishing in Cook Inlet, or residents of Japan may enjoy benefits from eating commercially harvested 
salmon from Cook Inlet. However, we focused on the benefits derived by Alaska sport anglers, 
Alaska commercial fishermen, and other Alaskans. 

Focusing on net economic value to Alaskans has important implications for our study. For example, 
most of the salmon harvested in the Cook Inlet commercial fishery are consumed outside Alaska, 
mostly in Japan. Also, some of the conunercial harvesters in the Cook Inlet fishery are not Alaska 
residents. Thus we exclude substantial portions of the economic value of the commercial fishery that 
would be included if we were measuring net economic value to a broader group. We also exclude a 
potentially significant component of economic value on the sport fishery side, because we do not 
measure net economic value for non-resident anglers. (We do, however, include the effects of non
resident angler spending in Alaska when we look at economic impacts.) 

Estimating Changes in Net Economic Value of the Sport Fishery 
For the sport fishery, we used two methods to estimate changes in net economic value-the travel 
cost and contingent value methods. The travel cost method indirectly estimates change in net value 
by observing changes in behavior, while the contingent value method directly estimates changes by 
using survey responses of sport fishermen about how they would value changes in fishing 
opportunities. For the travel cost method we used statistical analysis of survey data and other 
information to try to identify a break even point where an angler decides whether or not to take an 
additional sport fishing trip. These methods are described in detail in Chapter V and Appendix A. 

Estimating Changes in Net Economic Value of the Commercial Fishery 
For the commercial fishery, we used four methods of estimating changes in net economic value: the 
accounting method, the observed choices method, the contingent value method, and the job ranking 
method. Each of these methods looks at somewhat different aspects of net economic value. 

The accounting method is a straightforward comparison of changes in the value of the harvest with 
changes in costs. The observed choices method is comparable to the travel cost method for the sport 
fishery, because it also indirectly estimates change by observing behavior changes. The contingent 
value method is similar to the contingent value method for the sport fishe1y, in that it relies directly 
on survey responses of commercial fishermen about how they would value changes in their 
harvests. The job ranking method specifically attempts to measure changes in net economic value 
for crew members; the other methods mainly measure changes in economic value for the permit 
holders. These methods are described in detail in Chapter IX and Appendix B. 
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Estimating Changes in Economic Impacts 
----~------------------------------------

At the outset of the chapter, we defined economic impacts as a measure of the level of economic 
activity in an area. Jobs and income are the most common measures of economic impacts, but any 
measure that is interesting and important to the policy or project being studied can be used. Other 
common measures of economic impacts include sales, value added, property values, tax revenues, 
and demand for government services. Economic impacts must be defined in terms of the geographic 
area in which they occur-such as a city, county, state, or country. In this study we estimate 
impacts for the state of Alaska. 

Remember that in this study we do not estimate total economic impacts of either the spmt or the 
commercial fishery. What we estimate is change in economic impacts that could follow a change in 
management of Kenai River sockeye. We used three measures of change in economic impacts of the 
sport and commercial fisheries: 

• Changes in total value added of businesses operating in Alaska-the value of businesses' final 
sales, minus the value of any purchased inputs to the sales 

• Changes in income earned in Alaska 

• Changes in annual average employment in Alaska 

Direct and Indirect Economic Impacts 
Economic impacts result from expenditures. An initial expenditure in the sport or commercial 
fishery circulates through the economy and creates a chain reaction of additional expenditures. 
Economists generally refer to the effects of the initial expenditure as "direct" economic impacts and 
the effects of the additional expenditures as "indirect" economic impacts. Total economic impacts 
are the sum of direct and indirect impacts. 3 

Which impacts are classified as "direct" and which as "indirect" can vary, depending on the 
modeling framework being used in a given project. Where the line is drawn between direct and 
indirect impacts isn't as important as making sure that everyone understands the definition. 

For this study, we defined direct economic impacts of the sport fishe1y as the value added, the 
income, and the employment in the Alaska firms that either sell goods and services to sport anglers 
or that manufacture or transpmt goods sold to sport anglers. We defined direct economic impacts of 
the commercial fishery as the value added, the income, and the employment in the Alaska commercial 
fishing and fish processing industries and in the Alaska firms that either sell goods and services to 
commercial fishermen and processors or that manufacture or transport goods sold to commercial 
fishermen and processors. We used this definition of direct impacts of the commercial fishery to 
make it consistent with the definition we used for the sport fishery. However, it would also have 
been possible to define direct economic impacts of the commercial fishe1y as just value added, 
income, and employment in the fishing industry itself. 

3Sometimes economists separate the effects of the additional expenditures into two categories: "indirect" and "induced." We 
explain this distinction in Appendix I; we do not make this distinction in this study since our methodology calculates both 
''indirect" and ''induced'' impacts simultaneously. 
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Potential Changes in Economic Impacts 
Changes in the management of Kenai River sockeye could have a wide variety of economic impacts 
on the sport and commercial fisheries. For both the spott and commercial fisheries, the change in 
economic impact depends, to a large extent, on two important factors: 

(a) the extent to which expenditures "leak out" of the Alaska economy as a result of purchases made 
outside Alaska or income earned by non-residents 

(b) the extent to which changes in expenditures in the Kenai River sockeye sport or commercial 
fisheries are offset by changes in expenditures in other Alaska fisheries or in other sectors of the 
Alaska economy. 

Here we briefly review these factors. We discuss them in greater detail in Chapters VII and X. 

An increase in the number of sockeye in the Kenai River would likely cause both resident and non
resident anglers to take additional trips to the Kenai River. In the course of these trips, the anglers 
would spend money on a variety of goods and services-fuel, food, and guide services, for 
example. That spending would directly generate value added, income, and employment in the 
businesses providing goods and services to anglers. In turn, as those businesses and their 
employees and owners spen:t the money earned from sales to anglers, additional indirect value 
added, income, and employment would be created. 

At each stage in the spending, some of the money would leak out of the Alaska economy; how 
much leaks out depends on the kind of expenditure. For example, spending to hire resident 
Alaskans as guides would have a greater economic impact than expenditures to purchase tackle 
manufactured outside Alaska-because more of the money spent to hire Alaskans as guides would 
stay in the economy. 

Another important factor to consider when looking at the economic impacts of putting more fish in 
the Kenai River is this: if anglers spend more fishing on the Kenai River, how would their other 
spending be affected? Having better fishing in the Kenai River does not give anglers any more 
money to spend. If they spend more on the Kenai, they have less to spend elsewhere--either less to 
spend on fishing or less to spend on other kinds of activities. 

For resident anglers, spending more on the Kenai could mean either spending less elsewhere in 
Alaska or spending less outside the state. Say better fishing on the Kenai River causes an angler to 
fish there instead of on the Susitna River. If the angler spends exactly the same amount fishing the 
Kenai River as he would have spent fishing the Susitna (and purchases the same kinds of goods 
and services), then there would be no change in the economic impact on Alaska. Additional sales, 
income, and jobs would be created on the Kenai Peninsula-but those increases would be offset by 
losses in the Mat-Su Borough. If, on the other hand, the Alaska angler decides to spend more 
fishing on the Kenai River instead of taking a trip to Disneyland, then the economic impact on 
Alaska would increase-because more money would stay in the state. 

How better fishing on the Kenai might affect the economic impacts of non-resident anglers would 
depend on why they came to Alaska. If a visitor was already in Alaska and decided to spend more 
fishing on the Kenai River because of better fishing conditions-but less on other things-then the 
impact on the Alaska economy would be small, because the visitor would spend about the same 
amount of money. But if. better fishing conditions on the Kenai caused visitors to spend more 
money than they otherwise would have-or drew non-resident anglers who wouldn't have 
otherwise come to Alaska-then the economic impacts on Alaska would increase, because there 
would be new money in the economy. 
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On the connnercial side, a decrease in the number of fish that commercial fishermen catch would 
reduce their income and that of workers in the processing industry. It would also reduce spending 
by fishermen and processors for supplies such as fuel and packaging. That in turn would reduce the 
indirect value added, income, and employment-because income earned by fishermen, processing 
workers, and workers in firms supplying the commercial fishing industry circulates through the 
Alaska economy. An important factor determining how much net value, sales, and employment in 
Alaska would be reduced is how many fishermen or processing workers are non-residents. 

Methodology for Estimating Changes in Economic Impacts 
Our calculations of changes in economic impacts are presented in Chapters VII (sport fishery) and 
X (commercial fishery). Those chapters also present detailed descriptions of our methodology for 
estimating economic impacts. 

Our analysis in both chapters is based on an input -output model of the Alaska economy known as the 
Alaska Input-Output Model. The model was originally developed at ISER with funding from the 
ADF&G Division of Sport Fish, as part of a study of the statewide economic impacts of sport fishing. 
ISER has used the model to analyze the economic impacts of several other industries as well. 

The Alaska Input -Output Model-together with a matrix relating changes in expenditures for specific 
fisheries goods and services to in-state expenditures for different Alaska industries--can be used to 
trace how expenditures for specific fisheries goods and services translate into direct and indirect 
impacts on net value, income, and sales in Alaska. Appendix I provides a detailed technical 
description of the model. 

The Alaska Input -Output model relates changes in spending in a particular industty to impacts on 
the Alaska economy. It is custom designed to take account of unique characteristics of the Alaska 
economy. For this study, we used the model to develop a set of coefficients which directly relate 
changes in expenditures for fisheries-related goods and services to direct and indirect impacts on 
Alaska net value, income, and sales. We refer to this set of coefficients as the Cook Inlet Salmon 
Economic Impact Model. Appendix I describes the development of these coefficients. 

After we developed the Cook Inlet Salmon Economic Impact Model, there were two stages to our 
analysis of the changes in economic impacts of the sport and commercial fisheries resulting from a 
change in management: 

1. Estimating a vector of changes in expenditures, by type of expenditure, resulting from changes 
in management 

2. Using the Cook Inlet Salmon Economic Impact Model to transform the vector of changes in 
expenditures to estimates of direct and indirect economic impacts 

For both fisheries, we estimated changes in expenditures using the same methods we used to 
estimate changes in net economic value. 

Study Scenarios and Assumptions 

The Alaska Department of Fish and Game (ADF&G) asked us to examine the potential economic 
effects of increasing the management target for late-run Kenai River sockeye by 200,000 fish, 
measured at the sonar counter near the Soldotna bridge. There is no single answer to that question 
and no "best answer." For Kenai River sockeye, no two years are alike: the size and timing of the 
run varies, the management regulations vary, resident and non-resident sport and commercial 
fishing activities vary, prices vary, and many other factors vary. 
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So there are many possible answers to the question of what the economic effects might be, if the 
Alaska Board of Fisheries raised the management target. The answers depend in part on how 
ADF&G might define and implement such a policy change. For example, the economic effects on 
the commercial fishery would depend on how ADF&G changed commercial openings in any given 
year to put more fish in the river. The economic effects on the sport fishery would vary under 
different sport and dip net bag limits. 

The answers would also depend on other factors beyond the control of ADF&G. For example, if 
the run size were large, it might not be necessary to cut back the commercial fishery at all to reach a 
higher management target. During low runs, vety significant cutbacks might be required. The 
economic effects of reduced harvests on commercial fishermen would also depend on the price of 
salmon. Commercial losses would be greater when salmon prices were high--every fish given up 
would represent more money lost. 

To explore the range of potential answers, we chose (in consultation with the ADF&G study team) 
a set of 10 hypothetical scenarios. Each combines assumptions about a change in management-a 

specific change in the management target and the sport or dip net bag limit-and assumptions about 
a change in conditions-most important, changes in run sizes and prices of salmon. 

The scenarios we chose don't include all the possible combinations of changes in management and 
changes in conditions-theoretically, there are hundreds of such possible combinations. Also, there 
are many other assumptions in our analysis that could also be varied to produce still more scenarios. 
It was not feasible to analyze all these different possible scenarios. The limited time and resources 
for this study required thoughtful choices about our analytic priorities. 

We chose scenarios that span the expected dimensions of variation. Adding many more scenarios 
would have made it difficult to present and interpret our results. We believe that fewer, more 
comprehensible scenarios provide more insight: we wanted to keep the study at a scale where 
readers can understand what is driving the results. Finally, before we turn to our detailed 
description of the scenarios, we want to re-emphasize an important point: our scenarios do not 
examine the total economic value or economic impact of the sport or commercial fisheries under the 
assumed conditions. They examine only the changes in net economic value and economic impacts. 

Study Scenarios 
Each of our scenarios models a change in management regulations under a given set of conditions
run size, price, and angler population. Table III-2 compares the assumptions for our 10 scenarios. 
None is a "best" or "most likely" scenario. None is intended as a prediction of what would actually 
happen, if the Alaska Board of Fisheries raised the management target for Kenai River sockeye. 
How realistic any scenario might be depends on how management regulations, run sizes, prices, 
and angler populations actually change in the future. All these changes are very difficult to predict. 

The 10 scenarios we analyzed illustrate how economic effect~ can change under different 
conditions. From those scenarios we can infer results for other possible scenarios that we didn't 
analyze and draw some conclusions about the range of possible economic effects. 

Scenarios A-E examine the potential economic effects of various management changes, while 
holding other conditions constant. Scenarios Al-AS examine how the economic effects of a specific 
management change differ under various conditions. Our aim was to modify only one assumption at 
a time, so it would be clear what was driving the differences between scenarios. 
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Table 111-2. Summary of Key Assumptions for Scenarios Analyzed in This Study 
Higher Higher sport 

+200K sport and dip net +100K ·100K at Low run, 
at sonar bag limit bag limits at sonar sonar low price High price low run High run Low price 

A B C D E A 1 A2 A3 A4 AS 

ASSUMPTIONS ABOUT MANAGEMENT 

Change in ~onar target +200,000 +197,189* +152,576* +100,000 -100,000 +200,000 +200,000 +200,000 +200,000 +200,000 
Change in sp01t bag limit no chrmge higher higher no change no change no change no change no change no change no change 
Change in personal use bag limit no change no change higher no change no change no change no change no change no change no change 

ASSUMPTIONS ABOUT CONDITIONS 

Run size medium medium medium medium medium medium medium low high low 
Ex-vessel price medium medium medium medium medium low high medium medium low 
Number of anglers medium medium medium medium medium medium medium medium medium medium 

*Scenario is based on the same reduction in commercial harvests and increase in return to the river mouth as Scenmio A. The increase in the sonar count 
target is le.<;S· than 200,000 becau.~e .sport harve.~L" (Scenarios B and C, and dip net harvests (Scenario C) below the .sonar are higher. 

Note: Bold type indicates change from Scenario A. 

L.QW Run: Less than 2 million 
Low Ex-Vessel Price: $1.00/lb. 

Medium Run: 2-5 million 
Medium Ex-Vessel Price: $1 .43/lb. 

Assumptions About Management Changes 

MANAGEMENT TARGET ASSUMPTIONS 

High Run: More than 5 million 
High Ex-Vessel Price: $1.75/lb. 

The current management target for late-run Kenai River sockeye is 450,000 to 700,000 sockeye at 
the sonar counter, below the Soldotna bridge and about 19 miles from the river mouth. Our 
scenarios include three assumptions about changes in the management target: 

• +200,000. We were asked to do an analysis of the economic effects of increasing the 
management target by 200,000 sockeye. Scenarios A and Al-A5 all assume a sonar count 
increase of 200,000. In Scenarios B and C, the increase in the sonar count is somewhat less 
than 200,000, because those scenarios assume higher sport and dip net harvests between the 
river mouth and the sonar counter. 

• +/-100,000. Scenarios D and E examine the effects of increasing or decreasing the management 
target by 100,000. We added these two scenarios mainly to help define a range of variation, so 
we could better understand and estimate the effects of changes in the management target. We 
also wanted to explore the possibility of asymmetric results-that is, what are the implications if 
sport and commercial groups don't place the same value on gaining 100,000 fish as they do on 
losing 100,000 fish? 

Increasing or decreasing the number of sockeye at the sonar counter would mean reducing or 
increasing the commercial sockeye harvest in Upper Cook Inlet. The ADF&G study team told us to 
assume that any changes in the management target for Kenai River sockeye would be achieved 
through standard in-season commercial management. Once the management-target is set, management 
biologists try to hit that target by adjusting commercial openings and closings. ADF&G chose not to 
explore the less familiar alternatives of reducing harvesting effort or efficiency through gear or area 
restrictions or by buying back limited entry permits. 
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ASSUMPTIONS ABOUT SPORT AND DIP NET REGULATIONS 

It's not obvious how spott and dip net regulations might change, if the management target for 
sockeye changed. The sport fishery is managed primarily by permanent regulations specifying area 
boundaries, bag limits, and gear restrictions by species. Late in the season, when managers are 
confident that enough sockeye have escaped upriver to spawn, they use emergency regulations to 
raise the sport bag limit from three per day and three in possession to six per day and six in 
possession. There is also a personal use dip net fishery at the mouth of the river; in recent years that 
fishery has been opened at different times during the season and under different regulations and bag 
limits. The question for this study was what sport and dip net regulations to model in our scenarios. 

In consultation with the ADF&G study team, we decided to analyze three different approaches to 
sport and dip net regulation: 

• No change: Scenarios A, D, E, and AI through AS assume no change in sport or dip net bag 
limits. These scenarios let us explore the effects of having more fish in the river, with sport and 
dip net limits held constant. 

• Higher sport bag limit: Scenario B assumes a permanent increase in the bag limit for late-run 
sockeye to six per day and six in possession, seven days per week, with low likelihood of 
inseason restrictions. 

• Higher sport and dip net limits: Scenario C assumes the same higher sport bag limits as in 
Scenario B, as well as an increase in the dip net bag limit from 6 to 12 per day and opening the 
fishery earlier. 

Assumptions about Run Size, Prices, and Number of Sport Anglers 

RUN SIZE ASSUMPTIONS 

For several reasons, the economic effects of allowing more sockeye into the Kenai River are strongly 
influenced by the size of the run. Management biologists estimate that in a low run year-a run of 
less than 2 million sockeye-achieving an increase of 200,000 sockeye past the sonar would cost 
Central District commercial fishermen one regular opening (which is districtwide) and one or two 
emergency openings (which augment the regular openings but are typically restricted to some portion 
of the district). But in a high run year-a run of more than five million fish-more fish would escape 
into the river anyway, and commercial fishermen wouldn't have to give up any openings. Indeed, in 
a run that large, both the commercial and sport fisheries would be managed to maximize the harvest 
and try to keep too many salmon from spawning. 

The size of other Cook Inlet salmon runs also affects the management of the commercial fisheries. 
Late-run Kenai sockeye intermingle in Upper Cook Inlet with other salmon species (coho, chum, 
pink, and king) and with sockeye bound for other rivers (the Kasilof, Susitna, and others)-so the 
area and duration of commercial openings in the inlet may be tailored to minimize the incidental 
catch of one of these other stocks for which a low run is projected. 

Run size also affects commercial and sport catch and participation rates. When sport or commercial 
fishing is slow, fishermen may decide not to fish. On the commercial side, the catch rate, 
frequency, and location of openings may also affect the marginal and average costs of commercial 
fishing operations. 

For all these reasons, the size of the run is an important variable in estimating the economic effects 
of changes in the management of Kenai River late run sockeye. For this study, we used three 
assumptions about size of the late run of Kenai River sockeye: 
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• Medium run: Seven of our scenarios assume a medium run size-between two and five 
million sockeye. 

• High run: Scenario A4 assumes a high run-more than five million sockeye. 

• Low run: Scenarios A3 and AS assume a low run-less than two million sockeye. 

In the 14 years since 1981, there have been four low run years, six medium run years, and four 
high run years for sockeye. We modeled the effects of different run sizes only for sockeye, since 
that species is our main focus. For king salmon and other species-which also are affected by 
management changes for sockeye and contribute to changes in economic value and impact-
we assumed medium runs in all scenarios.4 

PRICE ASSUMPTIONS 

When we talk about salmon prices in this study, we mean the price commercial fishermen are 
paid-the ex-vessel price. Price obviously has a major influence on how economic value and 
economic impacts would change if management were changed. Ex-vessel prices can vary greatly 
from year to year and are not easy to predict. For this study, we used medium price, low price, 
and high price assumptions which we developed as follows: 

• Medium price: Equal to the 1994 ex-vessel price for Cook Inlet sockeye. We assumed a 
medium price for Scenarios A, B, C, D, E, AI, and A2. 

• High price: Equal to the highest ex-vessel price for Cook Inlet sockeye during the period 1989-
1994, converted to 1994 dollars and rounded off to the nearest Scents. We assumed a high 
price for Scenario A3. 

• Low price: Equal to the lowest ex-vessel price for Cook Inlet sockeye during the period 1989-
1994, converted to 1994 dollars and rounded off to the nearest Scents. We assumed a low price 
for Scenarios A4 and AS. 

Figure III-4 compares these assumptions about price levels with nominal and real (adjusted for 
inflation) ex-vessel prices for Cook Inlet sockeye in the past five years. Prices paid fishermen over 
the last five years have ranged from $1 to $1.60 per pound; real prices (converted to 1994 dollars) 
ranged from $1.02 to $1. 76, with a mean of $1.40. The 1994 price of $1.43 was very close to the 
mean for the period. In Chapter IX we discuss our ex-vessel price assumptions in greater detail, 
and examine factors likely to affect future prices for Cook Inlet salmon. 

4 For some scenarios, changing our assumptions about run sizes for other species could have an important effect on the 
estimated economic effects. For example, the assumed proportion of incidental commercial harvest of other species 
approaches 200 percent in Scenario A2 ( +200K, low run). Reducing the commercial harvest will have a greater economic 
effect in high-run years for other species, because the resulting reduction in harvests of these other species would be greater. 
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Figure 111-4. Ex-Vessel Prices for Cook Inlet Sockeye Salmon, 1969-1995 
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ASSUMPTIONS ABOUT NUMBERS OF SPORT ANGLERS 

The number of anglers in Southcentral Alaska and the number of non-resident anglers who visit 
Alaska also influence the economic effects of changes in sockeye management. For this study, we 
surveyed resident angler households in the Kenai, Anchorage, and Mat-Su areas, and non-resident 
(visitor) households that fished in those areas to gain information about where and when they fished 
and their sport fishing expenditures. Many of our projections for the spmt fishery are based on 
multiplying "per-household" estimates derived from these surveys by the number of households. 

For all I 0 scenarios, we used the estimated 1993 numbers of resident and non-resident sport fishing 
households fishing in Southcentral Alaska-60,678 resident households and 57,958 non-resident 
households. Holding the number of sport-fishing households constant allowed us to examine just 
the economic effects of improved fishing conditions. 

We also thought about how the number of resident and non-resident sport fishing households might 
change in the future. The annual rate of growth in the number of resident and non-resident sport 
licenses issued statewide averaged 0.9 percent and 6.3 percent during the period 1990-1993. 

Our cross-section model is not designed for analysis of trends and changes over time. But because our 
net value analysis is for residents only, and available evidence is that growth in residents anglers will 
be rather small, this is a relatively minor limitation for the net value analysis. 

By contrast, we know that there has been rapid growth in numbers of non-residents anglers fishing the 
Kenai River over the past I 0 years. It's important to consider how growing numbers of non-resident 
anglers spending more money as a result of better fishing on the Kenai River could effects economic 
impacts of the sport fishery. In Chapter VII, we examine how different assumptions about growth in 
the number of non-resident sport anglers could affect our findings about changes in economic impacts. 
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other Modeling Assumptions 
To flesh out the detail of the scenarios for quantitative modeling, we had to make many other 
assumptions. ISER staff specified the assumptions for state and federal marginal tax rates, the 
definition of residency, and other particulars. 

The two variables analyzed in scenarios AI through A5-run size and price-were targeted because 
we anticipated a substantial range of variation that might make a significant difference in the results. 
Any assumption not modeled was excluded for one of four general reasons: its expected range of 
variation was small; its expected influence on the results was small; its effects were subsumed in one 
of the variables analyzed; or data were not available for modeling it explicitly. 

Assumptions Provided by ADF&G 
Some of the most important assumptions for this study were provided to us by ADF&G. Biologists 
at ADF&G provided us with assumptions for each scenario about the estimated number of 
commercial closures required to achieve the management target under stated run conditions; the 
dates, locations, and hours of such closures; the estimated commercial catch foregone by stock and 
gear type; the estimated change in sport and dip net harvests; and the average harvest weight per 
sockeye (6 pounds per fish). Chapter IV describes how biologists estimated changes in sport and 
commercial harvests and presents detailed assumption tables. 

How Scenarios Are Used 
Remember that the 10 scenarios are neither predictions nor recommendations. They are tools that 
help show the possible range of economic effects of different management policies under different 
conditions. Also remember tbat for each scenario we analyzed the effects of a hypothetical 
management change relative to the management status quo. The analysis for each scenario estimates 
the net economic effects of the management change under the given assumptions about other 
conditions. For example, the analysis of Scenario A estimates the difference between the economic 
value and economic impacts of the fisheries with and without increasing the management target by 
200,000-in a hypothetical year with a sockeye run size of 3.5 million fish, an ex-vessel price of 
$1.43 per pound, and 60,678 resident angling households in Southcentral Alaska and 57,958 non
resident angling households visiting the region. 

Implicit Assumptions and Limitations of Analysis 

The economic measures we use in this study--changes in net economic value and economic 
impacts-provide useful insights into the economic contributions of the sport and commercial 
fisheries, and how they might be affected by changes in sockeye management. ADF&G directed us 
to focus on these measures, which are commonly used in economic studies addressing different 
potential uses of public resources. 

However, it's important to understand that there are many inherent assumptions in both net economic 
value analysis and economic impact analysis. Understanding these assumptions is impmtant to 
understanding the kinds of conclusions which can and cannot be drawn from this analysis. 
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Implicit Study Assumptions 

• The economic effects of a change in the allocation of Kenai River sockeye depend on how the 
fisheries are managed and how a change in allocation is put into effect. 

In general, the net economic value and the economic impacts of the commercial and sport 
fishery depend on how they are managed. For example, if there were fewer limited entry 
permits, the net economic value of the commercial fishery might be higher (because of lower 
costs), while some economic impacts (employment, for example) might be far lower. Thus, 
with fewer conunercial operations, re-allocating fish to the sport fishery might have a great 
effect on net economic value of the commercial fishery but a smaller effect on economic impacts 
of the commercial fishery. 

Different regulatory mechanisms change fishermen's behavior in different ways, with 
different implications for net economic value and economic impacts. For this study, we 
assumed that the method used to increase the number of sockeye entering the Kenai River 
would be reducing the number of commercial fishery openings. This change in management has 
certain implications not only for commercial fishermen's revenues but also for their costs. 

However, there are other ways the commercial share of the harvest could be reduced, which 
might have different effects on net economic value and economic impacts. In this study we do 
not examine all possible methods of implementing a change in allocation but rather just the 
methods most likely to be used within the existing laws and regulations. 

• Changes in net economic benefits and economic impacts may differ between the short run and 
the long run. 

In the short term, fishermen and others have fixed costs they can't change, whether or not 
there is a change in sockeye allocation. If the profitability of a commercial fishing operation is 
permanently reduced, a fisherman might choose to reduce his fixed costs by not replacing a 
piece of equipment. By reducing his costs, a fisherman could reduce the impacts on his 
profits-but only in the long run. 

Since we are analyzing permanent changes in allocation, our calculations of changes in 
economic value and economic impacts for this study are done assuming fishermen and others 
have had a chance to completely respond to the allocation change. 

• The level of economic value and economic impact depend on the institutional structure in place 
at the time (){the analysis. 

The cost structure and level of profit in the commercial fishery, for example, depend on the 
number of limited entry permits for the salmon fishery. If there were fewer permits, average 
cost and average profit could both be higher. The change in net earnings in response to a change 
in allocation might also be larger. 

• Results of both net value and impact analysis depend on the current state tax and fee structure. 

A large share of the net earnings of commercial fishermen and the net willingness to pay of 
sport fishermen goes to non-residents. These non-resident benefits are not counted in our 
economic value analysis, although the expenditures of non-residents visiting Alaska are an 
important part of the economic impact analysis. By increasing the fishing fees paid by non
residents, or imposing a fee or tax on both resident and non-resident fishermen, the state 
government could keep a larger share of the net earnings and net willingness to pay in the state. 
The increased fees or taxes would go to the state treasury, but they would be available to benefit 
residents through state spending, increased transfers, or reduced resident -specific taxes and fees. 
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• Both economic value and economic impact analysis assume that each dollar has the same value. 

Economic value analysis attempts to measure the enjoyment people get from different 
resource allocations. Money is used as the measure of welfare. But that assumes that the 
marginal benefit a high-income person can purchase with one more dollar is just as large as the 
marginal benefit that a low-income person can purchase with one more dollar. In real life, the 
more dollars you have, the smaller the value of an additional dollar. 

Assumptions About Distribution 

• Economic value analysis ignores changes in distribution. 

A dollar of value or benefit for each person receives the same weight when the benefits for 
persons with different incomes are added together. Also, the analysis doesn't look at whether 
relatively small numbers of people gain or lose most of the total. 

• Economic impact analysis provides a limited measure of distribution of benefits. 

Economic impact analysis measures how spending creates income and jobs as it moves 
through the economy. So economic impact analysis provides some limited information about the 
distribution of benefits (through numbers of jobs created). It doesn't, however, address the total 
distribution of benefits. 

• The analyses estimate only aggregate and not individual effects. 

A commercial fisherman might, for instance, stop fishing and sell his limited entry permit if 
there were a change in sockeye allocation. Another fisherman would likely buy the permit. 
Although a transitional change in the turnover rate of permits would be an important consequence 
of a change in allocation, the quantitative analyses are concerned with the differences in behavior 
of the fisherman who sells and the fisherman who buys the permit. If there is no difference in 
their behavior, there would be no net economic effect and no economic impact. 

• How much people value changes in the fishery depends on whether they feel they have property 
rights under the current allocation. 

People tend to place a higher monetary value on goods if they feel they "own" them. Since 
property rights to a public resource like the fishery are not clearly defined, different valuations 
of fish given up and fish gained creates a source of uncertainty. 

• Since non-resident benefits are not counted in the economic value analysis, the definition of 
residence may be important. 

Alaska residents may spend a large part of the year outside the state for various reasons. 
Non-residents, on the other hand, may spend a large part of the year in Alaska working. There 
is no single definition of what constitutes residence, and different definitions will influence the 
results of the analysis. 

Limits on Use of Analysis in Public Policy 
Although our net economic value and economic impact analyses can provide useful information, 
neither method can provide all the information needed to make fisheries allocation decisions. More 
broadly, economics can not provide all the answers to public policy questions. Other factors must 
also be considered in resource management decisions. 
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• The distribution of gains and losses may be an additional consideration that is not addressed 
in either our economic value or economic impact analysis. 

A policy that resulted in the rich getting richer and the poor getting poorer might pass the test 
of increasing economic value-but it would still be an undesirable social or political policy. In 
some cases, the question of who gains and who loses may be an important consideration in the 
decision to implement a policy choice based on an economic value analysis. Addressing this 
distribution of gains and losses would require an additional level of analysis. 

• Other allocation rules besides those that maximize economic value or economic impact are 
possible. 

Allocation could, for example, be on the basis of historical shares or on a per capita basis. 
Other rules are also possible. 

Limits on Data and Results 
We close this chapter by acknowledging that a source of variation and possible error in our study 
results is the inherent imprecision in data collection and analysis. We discuss and when possible 
quantify the types of errors we expect in our statistical estimates of economic effects in the 
respective chapters where the statistical methods and their results are discussed. Key estimated 
parameters are subject to sensitivity analysis to assess how errors in their estimation might affect the 
results. Final estimates of economic effects are reported as high and low ends of the expected range 
or confidence interval. 

Finally, although we tried to examine the likely range of change, other kinds of changes that we 
can't foresee would affect our results. For example, major regulatory changes in where, when, and 
how sport and commercial anglers are allowed to fish would certainly change our conclusions. 





Chapter IV. Estimated Changes in 
Commercial and Sport Harvests 

Our analysis of the economic effects of allowing more sockeye into the Kenai River is based on 
some crucial assumptions about how managers would make that change and how it would affect 
commercial and sport harvests. We asked biologists with the Alaska Department of Fish and Game 
(ADF&G) to develop the management and harvest assumptions for this study. 

Such assumptions and estimates were difficult to make for complex, volatile fisheries like the Upper 
Cook Inlet salmon fisheries. Managers can't predict with certainty the results of a given management 
action under varying conditions from year to year. But estimated changes in harvests were crucial to 
our analysis-because how many fish we assume sport and commercial fishermen gain and lose is the 
starting point for determining economic gains and losses. This chapter explains ADF&G's 
management and harvest assumptions for each of the ten scenarios we examined. Because these 
assumptions strongly influence our results, it's important for readers to understand how biologists 
developed their estimates of harvest changes and what those estimates are. 

Most of our study scenarios examine the economic effects of increasing the management target for 
late-run Kenai sockeye by 200,000. ADF&G biologists essentially worked backward from the 
proposed change in the sonar count to derive estimates of the changes in sport and dip net harvests, 
the required change in the total inriver return (the return to the river mouth), and therefore the 
required cutback in the commercial harvest of Kenai River sockeye. They then estimated the number 
of emergency and regular drift and setnet closures required in the Central District (see Map II-1, 
Chapter II) to achieve that cutback. Finally, they estimated the resulting cutback in the total Upper 
Inlet harvest of sockeye and other salmon. 

Estimating Changes in Sport and Dip Net Harvests and Returns to River 

Estimating Changes in Sport Harvests 
Biologists estimated that under current bag limits ( 3 per day, 3 in possession), sport anglers 
would harvest 22.4 percent-or just over one in five-of any additional sockeye counted at the 
sonar. If the limits were increased to 6 per day, 6 in possession, the sport harvest would increase 
to about 26 percent of any additional sockeye. 

To estimate the relationship between sockeye sport harvests and the sonar count, ADF&G 
biologists used historical harvest data. Assuming bag limits of 3 per day, 3 in possession (the 
current limits), biologists estimated relationships between the sonar count and sport harvests with 
the statistical technique of linear regression.' 

They found that for every additional 100 fish past the sonar counter, sport anglers below the 
Soldotna bridge would harvest 10.5 fish, and anglers above the bridge would harvest 11.9 fish. 
Together, anglers above and below the bridge would harvest 22.4 of every additional 100 fish
or 22.4 percent. 

ADF&G biologists also estimated the effects of raising the bag limits to 6 per day, 6 in possession: 
sport harvests both below and above the bridge would increase by 15 percent, for any given sonar 
count. 2 So anglers below the bridge would catch about 12.1 of every additional I 00 fish, and 
anglers above the bridge would catch about 13.7-for a total of 25.8 of every 100 additional fish, 
or 25.8 percent of any given increase at the sonar counter. 
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Estimating Changes in Dip Net Harvests 
For all but one of the scenarios, biologists assumed the annual personal use dip net harvest would 
remain at its current level. 

Unlike with sport harvests, ADF&G biologists have no consistent historical data that could provide 
a reasonably reliable means of estimating how dip net harvests might change if more fish came into 
the river. As we discussed in Chapter II, regulations governing the subsistence and personal use dip 
net harvests have changed frequently in recent years. 

For nine of the ten scenarios, biologists simply assumed that the personal use dip net fishery would 
continue to be managed for an annual harvest of around 50,000. However, for Scenario C (which 
includes higher sport and dip net limits), the biologists assumed that dip net harvests would double 
from 50,000 to 100,000. 

Estimating Changes in Returns to the River Mouth 
The return of sockeye to the mouth of the river must be I 0.5 percent larger than any given increase 
at the sonar counter. For most scenarios, an increase of 200,000 sockeye at the sonar counter 
would require 221,000 sockeye returning to the mouth of the river. 

The total return to the Kenai River is the number of sockeye that come in at the mouth of the river. 
This is a bigger number than the sonar count-because the sonar counter is about 20 miles up from 
the mouth of the river, and sport anglers and dipnetters harvest sockeye between the river mouth 
and the sonar counter. The Department of Fish and Game is not able to count fish at the river 
mouth, but we can estimate the total return by working backward from the sonar count-which is 
the total return minus sport and dip net harvests before the fish reach the sonar counter: 

Sonar count= return to river mouth- sport harvest below sonar- dip net harvest 

It's clear that increasing the sonar count by any given amount would require increasing the total 
return to the river by a larger amount. We can use the equations detailed in the endnotes to this 
chapter to calculate that the increase in the return at the mouth must be 10.5 percent more than the 
desired increase in the sonar count, under current sport fishety regulations and assuming no change 
in the dip net harvest. 3 

Table IV-I shows how the return at the river mouth would have to change to achieve a given change 
in the sonar count target under our ten scenarios. If sport fishery management regulations remain 
the same and dip net harvests do not change, then increasing the sonar count target by 200,000 
(Scenarios A, Al-AS) requires increasing the return to the river mouth by 221,000. Similarly, 
increasing the sonar count target by 100,000 (Scenario D) requires increasing the return to the 
mouth by 110,500. 

Table IV-1. Change in Return to River Mouth 

Note: For scenarios Band C, the return to the river mouth is assumed to be the same as fm· Scenario A Higher sport 
and dip net harvests below the sonar result in correspondingly lower increases in the sonar count than for Scenario A. 



Economic Effects of Management Changes for Kenai River Late-Run Sockeye IV-3 

Decreasing the sonar count target by 100,000 (Scenario E) requires reducing the return to the mouth 
by 110,500. 

Unlike most of the scenarios, Scenarios B and C are not based on change in the sonar count; 
instead, they are based on the same return to the mouth as in Scenario A. That's because Scenarios 
B and C examine the economic effects of liberalizing sport and dip net regulations. For these 
scenarios, ADF&G biologists assumed that higher bag limits would increase the sport harvest 
15 percent over what it would be with current bag limits. We estimated sport harvests below the 
Soldotna bridge and the sonar count based on that assumption and related calculations.4 

Increases in Sport and Dip Net Harvests 

lf221,000 more sockeye came into the Kenai River, sport anglers would catch an estimated 40,000 
to 50,000, depending on bag limits and the size of dip net harvests. If personal use dip net limits 
were increased, dipnetters could take 50,000 of the additional fish. Between 130,000 and 170,000 
of the additional sockeye would move upriver to ~pawn. 

Table IV-2 shows, for the ten scenarios, what biologists assumed about changes in sport harvests, 
personal use dip net harvests, sonar counts, and spawning escapement. Scenarios A, B, and C are 
all based on the same increase in the return of sockeye to the mouth of the Kenai River-221 ,000. 
However, the three scenarios result in quite different patterns of change in sport harvests. 

Scenario A assumes sport regulations remain the same as at present, with bag limits of 3 per day, 
3 in possession. Of the 221,000 more sockeye coming into the river, sport anglers would harvest 
21,000 below the Soldotna bridge and 23,800 above the bridge; the remaining 176,200 would 
escape to spawn. 

In Scenario B, with higher sport bag limits (6 per day and 6 in possession), the sport harvest is 
assumed to increase 15 percent-to a harvest of about 23,800 sockeye below the bridge and 27,000 
above the Soldotna bridge, leaving about 170,000 to spawn. 

In Scenario C, which assumes both higher sport bag limits and a liberalized personal use dip net 
fishery, dipnetters would take 50,000 of the additional sockeye at the mouth of the river. As a 
result, even though sport bag limits are higher, the increase in sport harvests would be lower than in 
Scenario A, with anglers below the Soldotna bridge harvesting about 18,400 additional sockeye and 
anglers above the bridge around 21,000. There would also be fewer of the additional fish moving 
upriver to spawn-about 132,000. 

Under scenarios A, B, and C, about 1,600 more king salmon would move past commercial nets 
and into the Kenai River at the same time the additional sockeye came in. Biologists estimate sport 
anglers would catch about 500 of those additional kings. In Scenario A3, which assumes a smaller 
sockeye run, commercial openings would be reduced more to increase the inriver return of sockeye, 
and as a result about 1,800 additional Kenai kings would move into the river. 



Table IV-2. ADF&G Scenario Assumptions for Changes in Sport Harvests and Escapement 
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E A1 A2 A3 

-110,500 same as "A" same as ''A" same as "A" 

-1,050 same as ''A" same as "A" 1,800 

-10,500 same as ''A" same as ''A" same as "A" 

0 same as "A" same as ''A" same as "A" 

-100,000 same as "A" same as "A" same as "A" 
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(a) The sport harvest below the bridge is calculated as: For scenarios A, D and E, which assume current regulations, (change in sport harvest, below bridge)=( .105/1.105) * 
(change in return to river mouth- change in dipnet harvest). For Scenarios Band C, which assume higher sport bag limits, (change in sport harvest)= (.12075/1.12075) * 
(change in return to river mouth-change in dipnet harvest). 
(b) The dipnet harvest is fixed at 50,000 (change= 0) for all scenarios except C, where it is doubled to 100,000 (change= +50,000). 
(c) The sport harvest above the bridge is calculated as: For Scenarios A, D and E. which assume current conditions, (change in sport harvest, upper river)= .119 x (change in sonar 
count). For Scenarios Band C, r which assume higher sport bag limits, (change in sport harvest, upper river) =1.15 x .119 x (change in sonar count). 
(d) The chinook harvest is calculated as one third of the inriver run. 
(e) Since the Russian River harvest by assumption does not change, the change in spawning escapement is the change in the sonar less the change in the harvest above the bridge. 
(f) While the initial assumption is that this scenario will look like A3, what makes this scenario interesting is the possibility that poor incentives for commercial fishermen will 
change the pattern of commercial participation such that the pattern of closures and perhaps the mix of stocks will differ. See ISER's analysis of this in Chapter VI. 
(g) ADF&G biologists did not provide estimates of harvest for this scenario. For ISER's analysis, see Chapter V. 

ISER file: Scenario Assumptions. 
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Estimating Change in Commercial Harvests 

ADF &G biologists assumed managers would allow more sockeye into the river by eliminating two 
or three openings for the commercial driftnet and eastside setnet fisheries in the Central District 
during the peak of the run. The extent of the closures would depend on the size of the run. 

It was difficult for the biologists to specify precisely how the number and timing of commercial 
openings might change to allow a given number of sockeye into the mouth of the Kenai River. Each 
year is different. In general, the bigger the run, the more fish are caught in each opening. Thus, the 
bigger the run, the less extensive the closures needed to allow the higher return to the river. The 
lower the run, the more extensive the closures needed. 

To develop assumptions about how many commercial openings would have to be eliminated to 
achieve higher returns to the river mouth, biologists looked at historical drift and setnet catches of 
each species during openings at the peak of the run, for runs of different sizes. Their analysis was 
complicated by the fact that sockeye harvests in any given opening also include fish headed for 
other river systems. So to achieve a given increase in Kenai River sockeye returns, the total Upper 
Inlet commercial harvest of salmon would have to be reduced by a larger number. 

In practice, the extent to which the commercial harvest of salmon from other rivers would have to 
be reduced, as well as the area and timing of commercial closures, would depend on the strength of 
runs to other rivers. For this reason, the actual effects on the commercial sockeye harvest of 
increasing the Kenai River return would vary from year to year, even if the Kenai run were always 
the same and managers could achieve the exact targeted increase. 

Reductions in Commercial Harvests 

The size of the run makes a big difference in how many sockeye commercial fishermen in the 
Central District of Upper Cook Inlet would have to give up to increase the sonar count by 200,000 
and in how the loss would be divided between drift and eastside setnetters. Biologists estimate that 
during a medium run, eastside setnetters would give up 185,00 sockeye and driftnetters 60,000-
for a total of245,000. During a small run, driftnetters would give up 307,000 sockeye and eastside 
setnetters 110,000, for a total loss of 417,000. During a high run, Central District fishermen 
would not have to give up any fish. 

Table IV-3 shows ADF&G estimates of changes in the number of commercial openings and in 
commercial harvests under the ten scenarios. To increase the Kenai River sonar count by 200,000 
during a medium sockeye run (Scenarios A, B, C, AI, and A2), biologists assumed that it would 
be necessary to have two or three fewer emergency openings of the corridor north of mid
Kalifonsky beach between July 15 and 25 for both the drift and setnet fisheries. 

Fewer emergency openings would reduce the Central District harvest-the driftnet harvest by 
60,000 sockeye and the east side setnet harvest by 185,000. The loss of emergency openings of the 
corridor-a relatively narrow area of the inlet on the east side of the Central District, as shown on 
Map II-I in Chapter II-would be relatively harder on setnetters. That's because in an emergency 
opening of just the corridor north of mid-Kalifonsky Beach, most of the sockeye caught would be 
Kenai River sockeye relatively close to shore. In that kind of an opening, the driftnet fleet is 
excluded from the middle of the inlet, where the bulk of the fish returning to all the Upper Inlet 
rivers are found. Of the total245,000 sockeye commercial fishermen would give up during a 
medium run, an estimated 221,000 sockeye would be Kenai River sockeye and 24,000 would be 
bound for other rivers. 
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Chinook 
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Coho 
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Table IV-3. ADF&G Scenario Assumptions for Changes in Commercial Harvests 

the initial assumption is that this scenario will look like A3, what makes this scenario interesting is the possibility that poor ii 
fishermen will change the pattern of commercial participation and potentially increase inriver returns. See ISER's analysis of this in Chapter VI. 
ISER file: Scenario Assumptions. 
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The loss of emergency openings would also reduce the commercial harvest of Kenai River kings by 
1,600. Commercial fishermen would also give up an estimated 4,000 coho and 6,000 chum headed 
for other river systems. 

Under Scenario D ( + 100,000 sockeye at the sonar), the loss in the number of openings and the 
reduction in the commercial harvest would be only half as large. Scenario E (-100,000 sockeye at 
the sonar) is the mirror image of Scenario D, resulting in an increase in commercial harvests to 
reduce the sonar count. 

In a low-run year (Scenario A3), ADF&G biologists assumed that both driftnetters and east side 
setnetters in the Central District would lose one regular opening and one or two emergency 
openings to increase the return to the mouth of the Kenai by 221,000 sockeye. However, losing a 
regular opening (in addition to emergency openings) would cost both the drift and tbe setnetters 
many more sockeye-417 ,000 as compared with the estimated 245,000 they would lose in a 
medium-run year. 

The loss of a regular opening would be relatively harder on driftnetters, who would give up 307,000 
of the total417,000 sockeye lost to commercial nets in a low-run year. That's because a regular 
opening is districtwide-that is, the drift fleet can operate in the middle of the inlet, where they are 
likeliest to catch sockeye bound for other rivers. So if managers eliminated a regular opening, the 
driftnetters would lose not only more Kenai River sockeye but many more sockeye bound for other 
river systems (for which the run strength is assumed to remain the same as in Scenario A). 
However, in this case, setnetters in the Northern District would benefit-because some of the 
salmon the drift fleet would give up if they lost a regular opening would be Susitna River stocks. We 
were not able to estimate how many they would harvest. 

A second difference between the low-run scenario (A3) and the medium-run scenarios is that ADF&G 
biologists assumed that in a low-run year the driftnet fleet would catch fewer king salmon, increasing 
the inriver return of Kenai kings by 1 ,800, or 200 more than in the medium-run scenarios. 

In a year when the Kenai sockeye run was high (Scenario A4), no commercial closures would be 
needed to increase the sonar count by 200,000. That's because in a high-run year, the sonar count 
would exceed the high end of the target range-even if tbe high end of the range were increased to 
900,000. As a result, the higher sonar target would have no effect on the management of the 
commercial fishery or on the number of fish in the river. In a high-run year, the problem for 
ADF&G-regardless of whether the sonar count target was increased by 200,000-would not be 
getting more fish in the river but rather keeping too many fish from escaping to spawn. 

ADF&G biologists did not provide us with harvest assumptions for the scenario (AS) that looks at 
the potential effects of a low sockeye run combined with low prices. Instead, in Chapter IX we 
discuss whether the combination of a low run and a low price might result in a significant reduction 
in commercial fishing effmt, leading to a different reduction in the commercial harvest than that for 
Scenario A3, which examines just the effects of a low run. 

Relationship Between Estimated Change and Economic Effects 

We emphasized at the beginning of this chapter that the assumptions provided by ADF&G 
biologists about changes in commercial and sport harvests (as well as total inriver returns) drive our 
entire analysis of the economic effects of each scenario. As we move on to the chapters describing 
economic effects, keep in mind that some of the most important differences in the economic effects 
of various scenarios can be seen directly from the differences in commercial and ;,port harvests in 
various scenarios. These relationships are illustrated in Table IV -4 and Figure IV -1. Two major 
points stand out: 
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• Increasing the sport (or dip net) harvest by any given amount would require a significantly 
larger reduction in the commercial harvest. Kenai River sockeye would make up anywhere 
from 50 percent to 90 percent of all the sockeye commercial fishermen would give up under the 
various scenarios, as the top row of Table IV-4 shows. There are two ways of calculating what 
share of additional fish sport anglers and dipnetters would harvest: the share of all the Upper 
Inlet sockeye that commercial fishermen give up, or the share of just those sockeye that return to 
the Kenai River. 

Of the additional sockeye that would come into the Kenai River under various scenarios, anglers 
and dipnetters would harvest from 20 to 40 percent (as the second row of Table IV-4 shows), 
depending on management regulations, while 60 to 80 percent would move upriver to spawn. 

If we look at the prop01tion sport anglers and dipnetters would harvest of all the sockeye 
commercial fishermen would give up-including not only Kenai River sockeye but also 
sockeye returning to other rivers-the percentages are slightly smaller (as shown in the bottom 
row of Table IV-4). Those percentages vary from as little as 10 percent in the low-run scenario 
(A3) to as high as 36 percent in the scenario that combines higher sport limits with a liberalized 
dip net fishery (Scenario C). 

It should be noted, however, that changes in sport and dip net harvests are not the only factors 
affecting the net economic value and the economic impacts of the sport fishery. Even if sp01t 
anglers and dipnetters harvest the same number of sockeye, having more fish in the river can 
increase economic benefits if the fish are easier to catch. 

• The smaller the Kenai River sockeye run, the greater the economic losses-in both relative and 
absolute terms-for commercial fishermen if their harvest were reduced. In relative terms, any 
cutback in the commercial harvest during a small run would represent a bigger percentage of the 
harvest than it would during a larger run. In absolute terms, commercial fishermen would lose 
more sockeye during a small run than during a larger run. That's because during a small run 
managers would likely ensure that more fish escaped into the Kenai River by eliminating a 
regular commercial opening-which is districtwide, and would therefore cost commercial 
fishermen in the Central District not only more Kenai River sockeye but also more sockeye 
headed for other river systems. 

Projected and Actual Changes in Harvests and Economic Effects 

As we pointed out earlier, commercial fisheries management is a blunt tool, especially for complicated 
mixed-stock fisheries like those of Upper Cook Inlet. That's why the current management target for 
Kenai River sockeye is a range-450,000 to 700,000 past the sonar counter-rather than a single 
figure. Raising this target range by any given amount would not make commercial fisheries 
management any more precise. As in the past, in some years the return would be near the lower end 
of the new range, and in other years near the upper end. 

That difference between setting a theoretical target and actually hitting the target in the complex real 
world of fisheries management also influences our analysis. Our findings about economic effects 
under each scenario are based on specific assumptions about increases in the number of sockeye in 
the Kenai River and reductions in the commercial harvest. 

But since we know that fisheries management isn't that precise, we also know that our projections 
of economic effects can't be that precise either: in any given year the economic effects would be 
greater or smaller than we project, depending on how close managers came to their targets. Still, the 
economic effects we project under different run sizes, prices, and other factors provide a good 
picture of how increasing the management target for Kenai River sockeye could affect the sport and 
commercial fisheries. 



Table IV-4. Comparison of ADF&G Assumptions for Reduction in Commercial Harvests 
with Increase in Return to River Mouth and Increase in Sport and Commercial Harvests 
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ISER file: Scenario Assumptions. 
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Figure IV-1. Comparison of Scenarios: Effects on Harvests and Escapement 
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1The relationships under current bag limits are: 
(IV-l) Sport harvest below the Soldotna bridge= .105 (sonar count)- 30,879 
(IV -2) Sport harvest above the Soldotna bridge= .119 (sonar count) -I 0,136 

2 Multiplyl_ng equations IV -I and IV -2 by 1.15 gives the relationships under bag limits of 6 per day, 6 in possession: 
(lV-3) Sport harvest below the Soldotna bridge= .121 (sonar count)- 35,511 

IV-11 

(IV -4) Spmt harvest above the Soldotna bridge = .137 (sonar count) -II ,656 
The linear regression equations are presented in Figure 2 of Doug McBride and Steve Hammarstrom, "Assessment of 
Sockeye Salmon Returns to the Kenai River: Estimation of Total Return, Projection of In-River Fishin15 Power, and 
Evaluation of Management Options." They are also included in the documentation of ADF&G assumptiOns in Appendix A. 

3In deriving the relationships below, we use the following notation: 

L = spmt harvest below Soldotna bridge 
R =return to river mouth 
S ;::;; sonar count 
D = dip net harvest 

Let the sport harvest below the bridge be linear in the sonar count given by the regression line 

(I) L=aS-b 

The sonar count is the return to the river mouth minus the sport harvest below bridge and the dip net harvest, giving us: 

(2) S = R-L-D 

Calculating change in the sport harvest below the bridge as a function of the change in the return to the river 
mouth: 

Combining these two equations gives us: 

(3) L = a(R-L-D)-b 

Adding aLto both sides of the equation gives us: 

(4) L +aL = a(R-D)- b, or 

(5) (I +a)L= a(R-D)- b 

Dividing both sides of the equation by (I +a) gives us: 

(6) L = [a/ (I +a)] (R-D)- b/(1 +a) 

This may be used to calculate the following formula for the change in the sport harvest below the bridge: 

(7) change in L =[a/ (I +a)] (change in R)- [a/ (I +a)] (change in D) 

The ADF&G regression assumes that when the sport regulations are 3 per day, 3 in possession, we have: 

a= .105 

and a/ (I +a)= .09502, giving us: 

(8) change in L = .09502(change in R)- .09502 (change in D) 

ADF&G assumes that sport harvests would be 15% higher if sport regulations are 6 per day, 6 in possession. This would 
give us 

a= .105 * 1.15 = .12075 

and a/(1 +a)= .l 0774 

(9) change in L = .10774(change in R)- .. 10774 (change in D) 

Calculating change in the return to the river mouth as a function of the change in the sonar count: 

From (2) and (I), we have: 
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(10) R=S+L+D 

=S+(aS-b)+D 

=(I +a) S +D-b 

Therefore 

(II) change in R = (l+a) (change inS)+ (change in D) 

With sport regulations of 3 per day, 3 in possession, a = .I 05. Therefore if dip net harvests do not change, then (change in 
R) = I. 105 (change in S). 

4See equation 8 in the previous note. 



Chapter V. Profile of Sport Fishing 
in Southcentral Alaska 

To set the stage for Chapters VI and VII, which discuss changes in net economic value and in 
economic impacts of the sport fishety, this chapter briefly profiles sport fishing in Southcentral 
Alaska, based on ISER surveys of resident and non-resident anglers. 

Resident Sport Fishing 

In 1993, ISER surveyed 1,355 sport anglers in households statewide. We asked Alaska anglers 
where they fished, how often, how they reached their favorite fishing sites, and how much they 
spent on fishing trips. About 615 of those we surveyed live in Southcentral Alaska, which we 
define as including the Kenai Peninsula Borough, Anchorage, and the Mat-Su Borough. We also 
surveyed 4,278 non-residents who had previously fished in Southcentral Alaska. 

We used survey responses from Southcentral residents as a primary source of data in estimating 
potential change in net economic value of the spmt fishery, and non-resident survey responses 
were important in the economic impact analysis. Map V-1 and Table V-1 show where 
Southcentral residents sport fish, and Figure V -1 profiles resident and non-resident sport fishing. 

Almost half the households in Southcentral Alaska (about 60,700 of the estimated 121,700 
households) went sport fishing in 1993. Those households made nearly 626,000 sport fishing trips 
in the summer of 1993-an average of about 10 trips per fishing household. More than half the 
1993 trips (57 percent) were to the Kenai Peninsula. About 38 percent were to other areas of 
Southcentral, and 5 percent were outside the region. The most popular fishing sites in 1993 were 
the Kenai and Russian rivers, where 24,000 Southcentral households--or about 40 percent of 
households with anglers-accounted for 25 percent of all trips. The next most popular sites were 
the Homer area (12 percent of trips) and Resurrection Bay at Seward (8 percent of trips). 

Southcentral resident and visiting households spent about $136 million for sport fishing trips in 
1993, with $34 million of that total for trips to the Kenai and Russian rivers. The average trip to 
all fishing sites cost residents $155 and non-residents $400. Trips to the Kenai and Russian rivers 
costs resident households on average $105 while non-residents spent $460. The biggest costs for 
Kenai River trips for visiting households were guides and charters and transportation; residents 
spent the most for transportation and food. 

Southcentral fishing households made an average of nearly 7 trips to the Kenai and Russian rivers 
in 1993; visiting households made an average of about one trip. Visiting households made longer 
trips-an average of close to 3 days; the average trip by resident households lasted less than 2 days. 
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Table V-1. Sport Fishing Sites for Southcentral Anglers 
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Study sites are shown in bold. See Appendix A for details of locations included in each site. 
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Figure V-1. Profile of Sport Fishing by South central Residents and Visitors, 1993 

Number of Southcentral Households With Anglers, 1993 

· ·· Households That Fish 
the Kenai River: 22,973 

Estimated Number of Southcentral Households, 1993 
121,740 

Percentage of Trips by Southcentral Residents 

West 

Outside Region 

Estimated Trips in 1993 
625,896 

Most Popular Fishing Sites Among Southcentral Residents 
(Number of Trips and Percentage of Total Trips) 

Kenai and Russian Rivers 

Homer Area (including 
Deep Creek and Anchor River) 

Seward (Resurrection Bay) 

Little Susitna River 

Willow Creek (Mat-Su) 

Ship Creek (Anchorage) 

73,928 12% 

48,163 8% 

4% 

4% 

156,435 25% 
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Spending for Sport Fishing Trips, Southcentral Residents and Visitors 

All Southcentral Trips Kenai and Russian River Trips 

Total $136 million Total $34 million 

Per Trip Spending, All South central Trips Per Trip Spending, Kenai River Trips 

• Residents 

II Non-Residents 

Table 1. Cost and Length of Sport Fishing Trips, 1993 

Average Number of Trips per Household 

Average Length of Trip 

1;~ip~t~K~n~i~l1cll'{u$$i~ll···RIV~ts 
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Average Per Trip Spending 

Average Number of Trips per Household 

Average Length of Trips 

$105 

6.7 

1.6 days 

$460 

0.7 

2.7 days 
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Chapter VI. Change in Net Economic 
Value of the Sport Fishery 

This chapter talks about how an increase in the number of sockeye in the Kenai River could 
change the net economic value of the sport fishery for resident anglers and businesses. Net 
economic value is benefits minus costs: the difference between the benefits of the sport fishery 
and the costs of enjoying those benefits. 

Defining Economic Value of the Sport Fishery 

In Chapter III we defined net economic value broadly as benefits minus costs. Table VI-1 shows 
benefits and costs of the Kenai River sport fishery for resident anglers and businesses. Since this 
is a policy study for the State of Alaska, we were asked to study only net economic value to 
Alaska residents. (However, expenditures in Alaska by non-residents are taken into account in the 
analysis of the economic impacts of the sport fishery in Chapter VIII.) 

The benefits of sport fishing to the anglers are obvious: the fish harvested and the enjoyment of 
fishing. Out- of- pocket costs (including costs of bait, tackle, guides, charters, licenses, or !au nch 
fees) for fishing are also clear, as are trip-related expenses for things like food, lodging, gas, 
depreciation on vehicles, commercial fares, or entry fees. 

anglers 

Table Vl-1. Benefits and Costs of the Sport Fishery 

Enjoyment offishing 

Expenditures on angling: bait, tackle, guides, charters, 
licenses, launching fees 

Travel and trip related costs: food, lodging, gas, derlrec:iatiionl 
on vehicles, commercial fares, other expenses 

Time costs: lost income from not working, other 
activities foregone 

(Not included ) 

Dip net anglers Fish harvested 

Enjoyment of fishing 
on nets, 

Travel and trip related costs: food, lodging, gas, 
depreciation on vehicles 

Suppliers 

guiding 
operations ; job satisfaction 

Time costs: lost income from not working, other 
activities foregone 

Costs of operations; income and satisfaction from 
alternative employment 

Revenues from sport fishing Costs of operations; income and satisfaction from 
sales; job satisfaction alternative employment 
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That anglers' time is less obvious, but is also a cost of fishing, and time costs are harder to define. 
For anglers who could have been working for pay, the income they forego by not working is 
clearly a cost of going fishing. For people who are retired or on vacation, or who fish after working 
hours, the analogous cost is the foregone pleasure of other leisure activities. This cost is difficult to 
measure in dollars. Another issue is whether the time anglers spend traveling to and from the 
fishing site is inherently pleasurable-and therefore adds to the benefits of the fishing trip--{)r 
whether travel time is purely a cost of going fishing. The net value to the angler is the degree to 
which the benefits of fishing outweigh the costs. Dipnet anglers enjoy similar benefits and incur 
similar costs as sport anglers. 

Also part of the economic value of the sport fishery are benefits and costs to businesses that 
provide services to sport anglers-guides, tackle shops, and others. We discuss net economic 
value to businesses serving sport anglers later in this chapter. 

Changes in Economic Value to Sport Anglers 

If net economic value is benefits minus costs, how do we measure benefits to begin with? As we 
discussed in Chapter III, economists use willingness to pay (WTP) as the basic measure of these 
benefits for items-like sport angling-that are not sold in markets. Willingness to pay is a dollar 
measure of the value an angler attaches to the fishing experience or opportunity. Even though 
sport-caught fish don't have a market price, the value of the fish to anglers can be measured by 
anglers' willingness to pay for fishing trips.I Net willingness to pay is anglers' willingness to pay 
for sport fishing, over and above what they actually pay. This net willingness to pay-total 
willingness to pay minus costs-is economists' measure of net economic value. 

If the number of sockeye in the Kenai River in late July were increased, the change would 
increase sport catch rates and harvest. This change would increase the benefits of fishing without 
directly affecting the costs, thereby increasing the net value to anglers. Presumably, sport anglers 
would be willing to pay more for better fishing. Better fishing would also likely draw more 
anglers to the Kenai. Figure VI-I illustrates how improved fishing would increase the net 
economic value to sport anglers. 

The downward-sloping line, D (demand), represents anglers' initial willingness to pay (WTP) for 
fishing trips for Kenai River sockeye in late July. Anglers who value the fishery the most-that is, 
who would be willing to pay the most-are represented at the left of the graph, while anglers who 
value the fishery the least are at the right. The higher line-D*-represents the increase in 
anglers' willingness to pay when there are more fish in the river. (Other characteristics of the 
fishery, sites, and anglers are held constant.) 

The horizontal line represents the marginal cost of a fishing trip. Marginal cost includes all the out
of-pocket costs of one more fishing trip to the Kenai, as well as the opportunity cost of the angler's 
time. (In this case, the opportunity cost may be a foregone fishing trip to another site.) These are the 
costs the individual angler considers when deciding whether to take a fishing trip to the Kenai 
River. We show the marginal cost as a horizontal line because we assume the costs of a fishing trip 
would stay the same. (The marginal cost line could, however, slope upward if more anglers at a 
given time and place did mean increased costs-like increased waiting time, parking distance from 

1This important point was emphasized in a National Marine Fisheries Service study: "Economic value and demand exist even when 
markets and prices are nonexistent. Markets and prices actually emerge from the collective behavior of consumers and businesses when 
property rights are well~defined, exclusive, and enforced. When available, prices help to reveal the maximum that consumers are 
willing to pay for fish or fishing. However, prices do not, as is commonly thought, create demand or economic value. Indeed, the 
opposite is true--demand, or willingness to pay, is necessary for markets and prices to emerge. Accordingly, anglers derive economic 
value from resources such as fish stocks even when access to beaches, piers and boat launches is not rationed by markets." Cited from 
Steven F. Edwards, "An Economics Guide to Allocation of Fish Stocks between Commercial and Recreational Fisheries," National 
Oceanographic and Atmospheric Administration Technical Report NMFS 94. 
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the site, and perhaps guide fees, food, or lodging costs.) If the expected benefits exceed the 
expected costs, the angler will make the trip. Nl represents the aggregate number of trips for which 
the expected benefits exceed the expected costs. 

With an increase in salmon available for sport anglers to harvest, sport fishing would become more 
appealing, and willingness to pay would shift upward to D*. Benefits exceed costs, so anglers 
decide to take more trips. The equilibrium number of trips rises to N2, and net economic value 
increases. The increase in net economic value resulting from the increase in willingness to pay is 
shown by the area of the trapezoid abed in Figure VI-1. 

Figure Vl-1. Changes in Net Economic Value for Sport Anglers 
d Willingness to Pay 

Cost 

N1 N2 
Number of fishing trips 

Travel Cost Analysis 

How do we measure changes in net economic value to sport anglers and dipnetters? In this study 
we used two independent approaches: the travel cost method and contingent valuation. This 
section explains the travel cost model methodology, our application of the methodology, and our 
resulting estimates of the change in net economic value for sport anglers. The next section 
explains the contingent value approach. 

We developed a travel-cost demand model for Southcentral Alaska (defined as Anchorage, the 
Mat-Su Borough, and the Kenai Peninsula Borough) to estimate potential changes in sport 
anglers' participation and willingness to pay (WTP) as a result of changes in the management of 
Kenai River sockeye. We modeled dipnet fishing as a choice in the travel cost model. 

The travel cost method is a standard technique frequently used to estimate anglers' future fishing 
decisions and their willingness to pay for fishing. It involves a detailed analysis of where anglers 
go fishing and how much it costs them to get there. (Detailed documentation of our travel cost 
analysis appears in Appendix A.) Our application of the travel cost method makes use of 
observations on anglers' actual choices among the available fishing opportunities to estimate the 
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value of sites, species, or characteristics of the fishery. Variables that explain anglers' choices 
about how often and where to go fishing include site and angler characteristics and the travel cost 
to the site. Since travel cost is expressed in dollars, it is part of the price anglers pay for fishing 
trips and is a key variable for determining value. 

Three main steps were involved in estimating the travel cost models. First, we collected data on 
fishing behavior over the course of the 1993 season2 from representative samples of resident angler 
households. Then, using statistical methods to analyze the data, we estimated a set of equations 
predicting anglers' choices about when and where to go fishing, based on travel costs to alternative 
sites, attributes of the site, information about conditions each week, and household characteristics. 
Finally, we derived an estimate of willingness to pay (WTP) from the estimated equations. 

Our model is vary similar to, and patterned after, the model Jones and Stoked used in their 
Southeast Alaska Sport Fishing study (Jones and Stokes, 1991). This approach models the 
decision to go fishing as a two-stage problem. Anglers decide whether to go fishing based on the 
expected quality of fishing in a given week. then they decide where to fish. Given a decision to go 
fishing, anglers choose a site based on characteristics of the site, including the availability and 
abundance of various species, weather, and other fishing conditions and site characteristics. Past 
studies of non-market values of Alaska sport fishing (Jones and Stokes, 1987, 1991) analyzed 
whether an angler took one or several fishing trips each week. A significant number of anglers, 
however, take only a few fishing trips each year. In addition, there are anglers who own fishing 
tackle and occasionally go fishing, but for one reason or another, did not fish during some 
arbitrary study period. 

So for this study we estimated two participation models: one for frequent anglers who make weekly 
choices about fishing, and another for infrequent anglers. Infrequent anglers make monthly rather 
than weekly decisions about whether to fish, how often to go, and which fishery to participate in. 
We stratified our resident angler sample into the two categories by using the distribution of the 
number of summer fishing trips anglers expected to take when we talked to them in May 1993. 
Figure VI-2 depicts the decision tree for our model of frequent angler decisions. 

Figure Vl-2. Frequent Anglers' Decision Tree 

Go sport fishing this week? 

No 

2 1993 was an unusual year in two respects: the Kenai River sockeye run was quite late, and the sockeye season opened with a reduced 
bag limit of two fish per day, which increased to three and finally to 6 at season end. In our model there is no tome variable; rather, 
each week is modeled as an independent observation. Therefore, the timing of the 1993 run wouldn't affect our model results. The 
changes in the bag limit, which show angler behavior over a wider than usual range, only strengthen the model's statistical power to 
measure the effects of that variable. 
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Model Estimation 
We built the travel cost model by first estimating an equation to predict where anglers would fish and 
then estimating an equation to predict how often they would fish. Below we describe the preparation 
of the data used in estimating the site choice equation: the sites, site data, travel costs, and 
expenditures on food, bait, lodging, and guide costs. A report on the equation as estimated follows 
that description. Discussion of the estimated inclusive value and participation equations and the 
calculation of net willingness to pay complete the analysis. (Appendix A provides more detail.) 

SITES AND SITE DATA 

To feasibly estimate the site choice equation, we had to consolidate the hundreds of sport fisheries 
in the region into a small number of exhaustive and mutually exclusive alternatives. The 
guidelines we used were: to keep the most popular sites in each management area narrowly 
defined, so that site characteristics could be meaningfully identified; to cluster sites 
geographically and by primary means of access (plane, boat, or car) so that travel costs could be 
meaningfully assigned to the group; and to group sites by type of fishing. We aggregated all the 
fishing sites into 30 sites, listed in Table V-1 and displayed on Map V-1 (pages V-2 and V-3). 

Next we constructed a set of variables to explain why an angler selects a particular site. Using 
ADF&G data, newspapers, The Alaska Atlas and Gazetteer, U.S. Weather Bureau data, key 
informants, and other sources, we constructed a data file with over 100 variables for each of the 
30 sites. These variables include: what species are available at each site by week; which weeks 
are the peak for the several species of salmon; catch per hour data for selected sites and species 
from ADF&G creel surveys; harvest data by site and species from the ADF&G statewide sport 
harvest survey; fishing quality data by site, species, and week from newspaper reports; crowding 
by site and week; site facilities, including boat ramps, public cabins, commercial lodging, 
campgrounds, fuel, and water; holidays and major fishing derbies; temperature, precipitation, 
wind, and tides; and sport fishing regulations by site, species, and week, including open dates, bag 
limits, size limits, and gear restrictions. The fourteen species included in the full model were king 
salmon, silver salmon, sockeye salmon, other salmon, trout, Dolly Varden or arctic char, 
steelhead, grayling, whitefish, herring, halibut, groundfish and other finfish, clams, and crab and 
shrimp. 

ANGLER AND TRIP DATA 

Our angler and trip data for this study derived from ISER surveys of Alaska households regarding 
their 1993 fishing activities and expenditures, as discussed at the beginning of the chapter. We 
used information on 1 ,298 sport fishing trips by 251 anglers over 27 weeks, from April 29 to 
November 3. Weeks were defined from Thursday to Wednesday to include a weekend. The 
distribution of sport fishing trips taken by week is displayed in Table A-1 in Appendix A, and the 
distribution by trip origin is in Table A-2. 

TRIP CosTs 

The most important variable in a travel cost model is the trip cost, which is the sum of the travel 
cost and other trip expenditures. For some trips we had detailed expenditure information from 
survey respondents, and for those trips we used reported travel costs. To estimate costs of trips for 
which we didn't have detailed information, we developed a travel matrix by trip origin (using 17 
origination sites), by destination (using 30 aggregated sites), and by vehicle ownership (road 
vehicles, motorized boats over 14 feet, and airplanes), containing estimated road miles and water 
and air time. We estimated trip costs with this matrix, in conjunction with gas prices for each 
community and fuel use for survey respondents' vehicles. We also used the matrix to estimate 
costs of trips not taken. For every fishing trip an angler takes to one site, he in effect decides not 
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to take a trip to the other 29 sites. In modeling how anglers' make decisions about where to fish, 
it's important to compare what anglers chose with what they didn't choose. We used data on 
1,718 summer fishing trips statewide to estimate food, bait, lodging, and guide expenditures for 
all trips. (See Appendix A, Tables A-5 through A-8, for regression results.) 

Site-Choice Equation 
Before we could estimate the site choice equation, we had to estimate on-site fishing time and trip 
expenditures. In contrast to previously published studies of Alaska sport fishing, our study treats 
on-site fishing time as endogenous-which means that the time spent fishing is a choice anglers 
make along with when and where to fish. It is part of the angler's behavior that we need to model, 
not a fixed factor external to the model. We believe treating on-site fishing time as an exogenous 
independent variable in the expenditure and site choice equations provides inefficient and biased 
regression results and therefore inaccurate estimates of willingness to pay. In this study we 
constructed an instrument for on-site time-a method for eliminating the potential bias. 3 The 
results of our instrumental variable regression are reported in Appendix A, Table A-5. 

Our study also differs from previously published studies of Alaska sport fishing in that we include 
as a part of trip costs the lost wages for those who could have worked. We believe that leaving out 
the wage value of travel and on-site time substantially underestimates the costs of a recreational 
visit and therefore underestimates the value anglers place on fishing-their willingness to pay. 

Once we had estimated on-site fishing time and trip expenditures, we were able to develop the site 
choice equation. The site-choice equation estimates the probability (Pu) that an angler selects site i 
in week t. Modeling a discrete choice-such as the angler's decision of where to fish-requires a 
complex, nonlinear functional form ("logit'') that we discuss in Appendix A. To estimate the 
equation we tried a large number of variables. We tested weekly and annual fishing quality, annual 
catch, peak fishing times, household-site interactions, site characteristics, and bag limits. 

For the final equation, we kept only those variables that were statistically significant-at least a 
90 percent probability that the estimated coeffcients were not zero. The one exception-on-site 
fishing time by anglers who could have worked (Yifhours )- was kept in the equation because it 
is the counterpart to another variable in the equation-on-site fishing time for anglers who didn't 
have the option of working (Nifhours). These two variables measure the value of on-site time. 
Table Vl-2 lists and defines the variables that appear in our final equation. Regression statistics 
are reported in Table A-10 in the Appendix. 

The middle column in Table VI-2 shows either positive or negative signs for coefficients of each 
equation variable. Those signs indicate how different variables affect anglers' choices about where 
to fish. A positive sign on the coefficient for an explanatory variable means that the higher the 
value of the variable, the more likely it is that an angler will select site i over the alternative sites. 
A negative sign means the higher the value of the variable, the less likely the site i will be chosen. 

The estimation results are plausible. The cost and hour variables all had negative coefficients. The 
harvest and quality variables all had positive coefficients. Bag limits, availability of campgrounds, 
and the Seward Silver Salmon Derby all had positive coefficients, while the crowding variable had 
a negative coefficient. The most important variables in predicting the variance in and over all level 
of the probability of choosing a site were campground facilities and crowding, followed by trip 
costs, on site fishing hours by those who could not have worked, and travel time for those who 
could have worked. 

3 The instrumental variable is constructed from the fitted value of a regression equation explaining on-site fishing time as a function of 
all the exogenous independent variables. 
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Table Vl-2. Variables Appearing in the Site Choice Equation 

worked) 
Tripcost i (for those who 
could have worked) 
Travtime i 
Nifhoursi 
Yifhours 

~ 

Sockdfi 

Kingrept! 

Ksonarr 

Halipeakr 

1"0\0fniiOt 

Campgfj 
Crowding 1 

Sewdbyt 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 

trip cost to site I as above + lost wages for travel and on-site time 

travel time to site i for those who could not have worked 
estimated on-site fishing hours by anglers who couldn't have worked 
estimated on-site hours who could have worked 

trout at 
annual total harvest for Dolly Varden at the ith site 
annual total harvest for Silver salmon at the ith site 
annual total harvest for Sockeye salmon at the ith site 

total harvest for Pink or Chum salmon at the ith site 

King salmon an'Im:a 

annual fishing y i~ict~~t.~e~~~ for Sockeye il 
reported fishing quality for · 
in the Anchorage Daily News. 
report) to 6 (fishing quality is top) 

site i 
at site i: total annual harvest 
at site i 

at site I in week t, as published 
was coded 0 (closed or no 

Sonar count at mile 19 of the Kenai River during week t (for the two 
Kenai River sites and the Russian River site only) 
Halipeak= I if peak available at site i in week t, otherwise 0. 
This data was from the ADF&G brochures 

at 
Campgr: I if a camp ground is available at site i, otherwise 0 
Crowding: I if the ith site is rated as "combat fishing" in week t, 
otherwise 0 (rated by ADF&G biologists) 
Sewdby: I for Resurrection Bay in week 17 (Silver Salmon Derby) 
otherwise 0 

All harvest and quality data from the 1992 ADF&G statewide sport harvest survey 

Participation Equation 
The participation equation estimates anglers' decisions about when and how often to go fishing. It 
requires a different set of explanatory variables than the site choice equation. The most important 
variable is an index of overall fishing quality available to the angling household that week or 
month called the "inclusive value". This index is calculated for each household each week from 
the site choice equation. The equation is evaluated for each of the 30 sites, and the values 
combined as shown in the formula below. The inclusive value for angler j in week tis: 

ll 

inclu it = log( I. eXiitp ) 
l=1 
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Xii<P is the linear combination of the site choice equation coefficients and the values of the variables 
for that household, site and week. So all of the variables in the site choice equation- including trip 
cost, travel time, the availability and abundance of several fish species- are reflected in the 
inclusive value. Other site and household characteristics, including bag limits, site amenities, 
weather and angler skill, which don't appear directly in the site choice equation, are still reflected in 
the inclusive value because they are used to calculate on-site time, which is one variable in the site 
choice equation. 

Other explanatory variables in the participation equation include weather-measured by 
temperature, wind, and precipitation for week t-and personal characteristics of the anglers such as 
income, number of anglers in a household, the amount of money an angler could have earned by 
working instead of fishing, and the angler's level of fishing skill. 

As we noted earlier, we divided our sample of anglers into two groups-frequent anglers and 
infrequent anglers. We classified as frequent anglers those who in pre-season interviews said they 
expected to take six or more fishing trips during the summer of 1993. Infrequent anglers were those 
who said they expected to take fewer than six fishing trips. We used a weekly time interval for 
analyzing the participation decisions of frequent anglers, and a monthly time interval for analyzing 
the participation of infrequent anglers. For the frequent anglers we modeled three choices about the 
number of weekly trips-zero; one; or two or more trips. For the infrequent angler we modeled two 
choices about monthly trips-zero; or one or more trips. A detailed description of our methodology 
appears in Appendix A. 

THE FREQUENT ANGLERS' WEEKLY PARTICIPATION EQUATION 

The frequent anglers' weekly participation equation estimates the probabilities that a frequent 
angler will make zero, one, or two or more trips in week t. Again, modeling a discrete choice such 
as this requires a complex, nonlinear functional form which we discuss in detail in Appendix A. 
The equation was estimated on 5,716 household weeks. The variables we found to significantly 
predict anglers' participation decisions are listed in Table Vl-3. 

Table Vl-3. Variables Appearing in Frequent Anglers' Participation Equation 
Coefficient Sign 

Variable One Tri More Than One Definition 
Incs t + + Inclusive value that represents overall fishing quality index in week t 

(constructed from the site-choice equation) 
Boat + Boat= I if an angler owns a boat, otherwise Boat=O 
Skill + + Skill= I if an angler is experienced angler, otherwise Skill=O 
Many + + Many=! if the number of anglers in a household exceeds 2, otherwise 

Many=O 
Avgearn the amount of money that an angler could have earned if he did not take a 

fishing trip, averaged over all reported trips that season 
Avgreasn + + the percentage bf which fishing activities explain the purpose of a trip, 

averaged over al trips a household repmted that season 

Tg40_lt + + the number of days in week t that the mid-range temperature exceeded 40°F 
Anctempt + + the average temperature in Anchorage in week t 

Wind20t the number of days in week t that average wind speed exceeded 20 knots 
Winter + + Winter=l if an angler took one or more fishing trips during the winter, 

otherwise Winter=O 
Trips92 + the number of fishing trips taken by the angler in 1992 
Pg!O_I number of days during the study week that precipitation exceeded 0. I inches 
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The most important variables in predicting participation for frequent anglers are the temperature 
variables (Tg40_lt andAnctemp ). The model shows-as we would expect-that frequent anglers 
are more likely to go fishing in warmer weather. Precipitation (PgiO_l) and high winds (Wind20) 
discourage fishing. Overall fishing quality in week tis also important. An angler is more likely to 
make a fishing trip or several trips when the quality index (Incs,) is high. On average, anglers for 
whom fishing is the primary purpose of their trips (Avgreasn) are more likely to participate in any 
given week than anglers who made the trip for some other reason but who also went fishing. And 
on average, anglers who could have worked instead of fishing (Avgearn) are less likely to make one 
or more trips than anglers who didn't have the option of working. 

Other variables that affect the decision to go fishing in any given week include personal 
characteristics and past fishing activity. Not surprisingly, anglers who own boats make more trips 
than ones without boats (Boat). Anglers with more fishing skill make more trips than unskilled 
anglers (Skill). The more anglers in a household, the more fishing trips the household makes 
(Many). The model shows that an angler is more likely to go fishing in week t if he took one or 
more trips in the winter (Winter). And the more fishing trips an angler made in 1992 (Trips92), then 
the more likely the angler is to make one or more trips in week tin 1993. 

The model estimates probabilities for the two fishing alternatives-one trip or more than one trip: 
the probability for zero trips is the residual. We therefore estimated two separate and somewhat 
different sets of coefficients. For example, three of the variables that are significant predictors for 
taking more than one trip in a week are insignificant for taking exactly one trip. Boat ownership 
(Boat) makes an angler more likely to fish more than once a week, but makes no difference on the 
decision to participate just once. Anglers with paid work as an alternative to their trip (Avgearn) 
are not discouraged from fishing once, but are significantly less likely to fish two or more times in 
a week. The number of fishing trips taken in 1992 helps predict the probability of taking multiple 
trips in week tin 1993, but has no apparent impact on the decision to take one trip in week t. The 
inclusive value ( Incs,) is a significant predictor for multiple trips during the week, but for just one 
trip per week it is not as strong a predictor. 

THE INFREQUENT ANGLERS' MONTHLY P ARTICIPATJON EQUATION 

The infrequent anglers' monthly participation equation estimates the probability that an angler 
who fishes infrequently will make zero or one or more trips in month k. The form of the equation 
we estimate is discussed in Appendix A. The equation was estimated on 2,078 household weeks. 
The variables that predict how often an infrequent angler will go fishing differ from those that 
predict how often a frequent angler will go fishing. The fishing quality index (Incs ,), boat 
ownership (Boat), fishing skill (Skill), and the average temperature (Anctemp ,) are still important 
predictors, but the other weather and fishing history variables, angler earnings, and reasons for the 
trip do not seem predict fishing trips for households that make only a few trips all season. Two 
new variables are significant: camper ownership (Camper) and the number of daylight hours 
(Daylight,). The variables for the infrequent anglers' equation are described in Table VI-4. 

Like frequent anglers, infrequent anglers are influenced by weather. The average temperature 
(Anctemp ,) and the average length of a day (Daylight,) are quite important in explaining the 
infrequent angler's decision to go fishing. The model shows that infrequent anglers fish more 
often when the temperature is high and the daylight is long. An infrequent angler is more likely to 
make a fishing trip when the overall fishing quality is good. The regression results indicate 
that anglers who own boats (Boat) or campers (Camper) make more trips than anglers without 
boats or campers. Anglers with higher levels of fishing skills (Skill) make more trips than anglers 
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with lower levels of fishing skills. The more anglers in a household (Many), the more fishing trips 
the household makes. 

Table Vl-4. Variables Appearing in the Infrequent Anglers' Participation Equation 
Variable Coefficient Si n Definition 
Incsk 
Boat 
Skill 
Many 
Camper 
Anctempk 
Daylightk 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

Inclusive value that represents overall fishing quality index in month k 
Boat= 1 if an angler owns a boat, otherwise Boat=O 
Skill=! if an angler is experienced angler, otherwise Skill=O 
Many= 1 if the number of anglers in a household exceeds 2, otherwise Many=O 
Camper=! if an angler owns a camper, otherwise Camper=O 
the average temperature in Anchorage in month k 
the average length of daylight in month k 

Modeling Changes in Net Economic Value 

Once we had estimated site choice and participation equations for the travel cost analysis, we could 
estimate willingness to pay. Consider the demand curve from Figure VI-1. The demand curve 
represents the number of fishing trips as a function of their cost. The area abed represents the 
change in net economic value to anglers. For straight line demand curves, the area would be the 
area of the triangle adP 0 minus the area of the triangle bcP 0, or algebraically: 

N2(d -Pa)-Nl(c- Po) 
t>NEV = --'----'-'"::-2---'----~ 

For more complex functional forms, as in our travel cost model, the area is: 

We used the formula below, developed by Jones and Stokes in 1991 for their model, which used the 
same choice structure, to evaluate this integral: (Jones and Stokes, 1991, p. 5-33). 

x *I* -xi 
t>NEV; = --:::-{3-

where x and I represent the estimated number of fishing trips and the inclusive value, respectively, 
before the change, x* and I* represent the same quantities, after the change, and f3 represents minus 
one times the coefficient on trip cost in the site choice equation. This may be understood by 
considering that the f3 measures the marginal utility of money, that is, how anglers balance the 
money they have to spend on another trip against the benefits of taking the trip. Those benefits are 
modeled by the other variables in the site choice equation. The inclusive value is an index of the 
overall fishing quality available in a given week. When we divide that value by the minus one times 
the cost coefficient (the coefficient is negative because costs subtract from the value), we are 
calculating how high the trip cost would have to be to completely balance all the benefits of fishing 
available that week. That amount is the maximum an angler would be willing to pay for a fishing 
trip-hence, willingness to pay. Since the amount anglers actually paid for their trips was included 



Economic Effects of Management Changes for Kenai River Late-Run Sockeye Vl-11 

in calculating the inclusive value, the willingness to pay is a net amount: how much they would be 
willing to pay to fish, above what they actually do pay. 

The equations of the travel cost model were estimated on microdata: each household was kept as 
a separate record in the database. This approach was not feasible for modeling the various 
scenarios, so we constructed a spreadsheet version of the model which incorporated the 
expenditure, site choice and participation equations, but used mean rather than individual 
household data. We grouped households into 7 origins and two types: frequent and infrequent 
anglers. Our model evaluated participation, site choice, and willingness to pay based on the 
"typical angling household" in each of these 14 groups. We calculated the relevant household 
characteristics (those that are variables in one of our model equations) for each group as the 
weighted mean of households in that group. The weight was the product of the household weight 
(from the survey) and the number of fishing trips each household took in 1993. 

The core of the spreadsheet model is a worksheet that: 

• evaluates the probability of choosing each site, given that a fishing trip will take place 

• estimates the inclusive value (an index of fishing quality), 

• calculates per trip expenditures across 30 sites 

• evaluates the participation equations (for both frequent and infrequent anglers) to estimate 
the probability of taking one or more trips, based on the inclusive value and other 
participation variables 

• estimates an index of willingness to pay per household per week for frequent and infrequent 
anglers, based on inclusive value and the probability of taking a trip 

• multiplies the estimated probabilities of taking a trip and the index of willingness to pay by 
the number of frequent and infrequent fishing households to estimate total trips and trips to 
sites, based on site-choice probabilities 

• estimates total expenditures, based on number of trips to each site and modeled per trip 
expenditures 

Among the variables that appear in the site choice and participation equations, only a few change in 
our scenarios and fewer still strongly contribute to the change in the economic value of the sockeye 
fishery. By far the most important is the sonar count in the Kenai River (Ksonar), which is our best 
measure of change in fishing quality. A higher (or lower) fish count at the sonar contributes three 
quarters of the change in net economic value modeled in our scenarios. Other variables that also 
significantly contribute to the change in economic value are total sockeye catch (Sockeye); the 
sockeye catch per angler day (Sockdf); and the king salmon catch per angler day (Kingdf). 

Another potentially important variable is crowding (Crowding). We believe that more crowding 
on the Kenai River would discourage anglers from making some trips, but our measure of 
crowding variable was not precise enough to quantify changes in our scenarios. 4 We also 
considered the fishing report for Kings (Kingrept), but again found the variable not precise 
enough to predict change. 

4 Our measure of crowding is simply a yes or no indicator. We asked ADF&G biologists to identify sites and times when conditions arc 
crowded. The Kenai River sites were already crowded during the weeks when fishing would change in our scenarios. 
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The bag limits for spmt and dipnet sockeye harvests vary in our scenarios, but we could model 
this change only indirectly-through higher harvests-because the sockeye bag limit wasn't a 
significant variable in the site choice or participation equations. A change in the bag limit could 
increase or decrease trips-it might make fishing more attractive and increase trips, or it might 
allow anglers to harvest all they want in one day, so they would fish fewer days. 

Because the sonar count variable is responsible for most of the predicted change in net economic 
value, we tested the sensitivity of our results to variations in the sonar count coefficient. The 
coefficient on any given variable is a measure of how much that variable contributes to the 
change in economic value. Using the estimated most likely value for the coefficient on the sonar 
count variable and its standard error, we generated a 90 percent confidence interval for the sonar 
count coefficient. We ran the model using the upper and lower bounds of the confidence interval 
in place of our estimated coefficient. Sensitivity testing using the lower and upper bounds on this 
crucial coefficient produced high and low estimates of changes in economic value. This analysis 
suggests that the net value could be as much as 68 percent higher or 43 percent lower than the 
most likely value. 

For all our scenarios we used ADF&G's assumptions (as detailed in Chapter IV) about changes in 
the Kenai River sonar count and the sport harvest of kings and sockeye. The base year for the 
model and most of the scenarios was 1993-a mid -run year. For the low run scenarios (Scenarios 
A3 and AS), we simulated a low-run sonar count and harvest; we scaled the 1993 weekly sonar 
count down to the 1991 total and used the 1991 sockeye harvest as our base. We did not model 
Scenario A4 (high run)-we adopted ADF&G' s conclusion that in a high run year the number of 
sockeye in the river would exceed the existing management target by more than 200,000 fish, 
without any management change. 

Travel Cost Results 

Table VI-5 reports the estimates from our travel cost model for each scenario. For Scenario A, the 
results are summarized as follows: 

• {{managers allowed 200,000 more sockeye into the Kenai River, net economic value of the 
sport.fishery would most likely increase a total of about $1.3 million. This is the increase in 
resident anglers' net willingness to pay for the benefits of the sport fishery. Remember that 
"net willingness to pay" is the additional amount anglers would be willing to pay, over and 
above what they now spend, for sport fishing. 

• But our ability to measure net economic value is not very precise. Our ninety percent 
confidence range for one variable alone-the coefficient on the sonar count-yields a range 
of estimated net economic values for this scenario from $.8 million to $2.3 million. 

• Net economic value per fishing household in Southcentral Alaska might increase about $22. 
This is the total change in net value, divided by the nearly 61,000 Southcentral households 
with sport anglers in 1993. (The range estimated from the confidence interval on the sonar 
count is about $13 to $37.) 

• Net economic value per fish might increase about $7. This calculation assumes 200,000 
additional sockeye in the river, divided by the total change in net value. (The range estimated 
from the confidence interval on the sonar count is about $4-$11.) 

• Southcentral anglers would make 4,045 additional trips to Kenai River sites during July-but 
3,399 fewer trips to other Alaska fishing sites-if managers allowed 200,000 more sockeye 
into the Kenai River. So the net increase in trips by Southcentral residents would be only 646 
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(Table VI-5, Scenario A). In other words, about 80 percent of the increase in resident trips to 
Kenai River sites would be offset by reductions in trips to other Alaska fishing sites. 

• Southcentral fishing households would pay less than $2 in increased expenditures for the $22 
increase in value. Much of the increase in value would occur because Southcentral households 
would be taking more trips to Kenai sites and fewer trips to other fishing sites. On average, 
trips to Kenai sites cost Jess (about $105), compared with trips to other sites (about $155). 

Table Vl-5. Results of Travel Cost Analysis by Scenario 

coeff.at upper 
Most Likely Value (ML V) 
with sonar coeff.at lower 5% 
Change per Household (ML V) 
Change Fish (MLV) 

Change in Trips to 
Kenai/Russtan Rivers 

to Other Sites 

$1,345,291 
$770,991 

$22.17 
$6.73 

4,045 

-3,399 

$1,408,119 
$829,626 

$23.31 

$7.04 

4,235 

-3,558 

$1,111,499 
$699,034 

$18.32 
$5.56 

3,379 

-2,844 

1,856 

-1,564 

$(492,636) 
$(314,034) 

$(8.12) 
$(4.93) 

(1,549) 

1,311 

$1,142,268 
$657,698 

$18.83 
$5.71 

3,512 

-2,962 

For scenarios other than Scenario A, the change in net value would vaty somewhat. Scenario B 
assumes not only an increase of 200,000 sockeye in the river but also an increase in the bag limit 
from 3 to 6. Using the most likely measure, the value of this bag limit change is an additional 
$63,000 over Scenario A. But because the bag limit change is modeled only indirectly, this is 
likely to be an underestimate of how much sport anglers would value the larger bag limit. 

Scenario C increases the dipnet bag limits as well, increasing the dipnet harvest by 50,000 fish. 
Because the dipnet harvest is largely at the mouth of the river, this harvest reduces the number of 
sockeye available to sport anglers and the number past the sonar. While the results in Table VI-5 
suggest that sport anglers may Jose more value than dipnetters gain, we believe our model 
probably does not accurately value this increase in the dipnet harvest-primarily because our 
survey sample of dipnetters was smalJ5. However, we also have information about dipnet value 
from our contingent value analysis (discussed in the next section), which may provide more 
accurate estimates of how residents would value changes in the dipnet fishery. 

The impact of an additional200,000 past the sonar in a low run year (Scenario A3) would be less 
than the same change in a mid-run year (Scenario A). In a low-run year, fishing is poor and 
anglers put a lower value on fishing the Kenai. Starting from a lower base-sonar count, trips, 
expenditures, WTP and everything-adding 200,000 fish would have a smaller impact than it 
would starting from a higher base. 

5See Table A~3 in the Appendix for a breakdown of lrips by site. 
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Scenarios A 1, A2, and AS are not shown. We assumed that changes in the price of commercially 
caught salmon would have no effect on the sport fishery, so the results for Scenarios A 1 and A2 
(high and low price) are identical to Scenario A; results for AS (low run-low price) are identical 
to A3 (low run). 

Our model does not project changes over time. Yet a potential increase in angling households is 
unlikely to have much effect on these results. Based on growth rates in recent years, we estimate 
that the number of resident angling households might grow S percent in the foreseeable future. If 
we roughly estimate the increase in total willingness to pay as proportional to the increase in the 
number of households, a five percent increase in angler households would result in a five percent 
increase in willingness to pay. This may be generous, since as the number of anglers increased, 
their willingness to pay could drop if fishing quality declined. Either way, this increase is not 
large enough to make a significant difference in the model results. 

Limits of Travel Cost Estimates 
The main strength of the travel cost method is that it is based on behavior: on what people actually 
do, rather than on what they say they might do, in some hypothetical circumstance. It measures the 
value of anglers' time as well as their out-of-pocket expenses.lt implicitly takes into account what 
people are actually able to pay for sport fishing. 

Our travel estimates are not precise. One of these, the Kenai River sonar count, is the basic 
measure of the management changes we're examining. The importance of the sonar count in 
explaining where people fish is measured by the coefficient on the variable. If we look at a 
reasonable range of coefficients for the Kenai river sonar variable, the estimated change in 
willingness to pay ranges anywhere from 60 percent to 170 percent of the value we report as most 
likely. So while we believe our results are of the correct magnitude, they are not precise: if 
managers put 200,000 more sockeye in the Kenai River, the increase in net economic value of the 
sport fishery could be anywhere from $800,000 to $2.3 million, but is most likely around $1.3 
million (Table VI-S). 

Another limit of the model is the way it measures the effects of crowding. If allowing more 
sockeye into the river increased crowding, there might be a corresponding reduction in value for 
sp01t anglers. But as we explained earlier, data on crowding is so imprecise that we can not 
quantify changes in sites that are already crowded. 

The travel cost model relies on statistical association between the pattern of fishing trips and 
variations in fishing quality and trip costs to predict how anglers might respond to management 
changes. If the proposed management change would affect a factor that varied across sites, or 
over the season, in 1993-the year for which we had data-then the travel cost model can provide 
good estimates of its effects. The Kenai River sonar count is such a variable. But if the proposed 
management change would affect a factor that did not vary much in 1993, then the model may not 
provide a good estimate. 

The model may not provide a good estimate of anglers' willingness to pay for increases in the bag 
limits for sport and dipnet harvests (Scenarios B and C). No bag limit variable directly appears in 
the site choice equation. The variable was tried, but was not significant in association with fishing 
behavior. The sport bag limit in 1993 was set at two fish per day for most of the season, only to 
be increased after most sport fishing had already occurred. Only the indirect effects of the 
assumed increase in harvest and catch per unit effort appear in the model. Also, few dipnetters 
were in our survey sample-so there is a great deal of uncertainty about our model estimates of 
the effects of increasing the dipnet harvest. 
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Finally, some households that don't fish right now might decide to go fishing because of the extra 
fish in the Kenai River. Our model doesn't include those households-because the travel cost 
model is estimated with data from households that actually fish. 

Contingent Value Method 

A second method we used to measure changes in net economic value is called contingent 
valuation. This is another way of estimating the value of non-market goods; under this method, 
researchers directly ask potential consumers what they would be willing to pay for a specific good 
under a hypothetical payment mechanism. In this study we asked resident anglers whether or not 
they would be willing to pay certain dollar amounts to hypothetically increase the Kenai River 
sockeye bag limit or increase fish runs so as to reduce the average time it takes to catch fish. We 
also asked respondents who indicated an interest in dipnetting whether they would pay to dipnet 
earlier or to increase dipnet bag limit. 

Contingent valuation (CV) remains controversial in the economics profession. (See Portnoy 1994; 
Diamond and Hausman, 1994; Hanemann, 1994; Mitchell and Carson, 1991) Detractors argue 
that the hypothetical valuation of a non-market good is often meaningless because respondents do 
not have developed preferences for such goods that can be measured in dollars; they cite 
extensive literature showing the theoretical and empirical inconsistencies of CV results. 
Defenders assert that properly done, CV studies can provide meaningful measures of value and 
cite equally extensive research indicating that CV results are sensible and compare well with 
other measures of value. Either way, it is undeniable that contingent valuation is being used 
extensively by public and private agencies throughout the world. 

Some of the criticisms of contingent valuation have been addressed through refinements in the 
methodology. The dichotomous-choice methodology we use is state of the art. Another strength 
of our CV study is that the goods and payment mechanisms we asked about-improved catch 
rates, higher bag limits, earlier openings, fish stamps and permits-were familiar to the 
respondents. Yet potential sources of bias remain. For example, travel cost models of recreational 
demand generally yield higher estimates of WTP than do CV studies. There is no general 
agreement as to which is the "correct" measure. For some other kinds of goods, CV studies have 
generated higher estimates of WTP than experimental markets where the participants actually pay 
to receive the benefit. CV results have also been shown to be sensitive to the wording or context 
of the questions, and insensitive to the quantity of the good. Our study results fit these patterns. 

Data Collection 

We collected data for the sport fish contingent value assessment in a January 1995 telephone 
survey of 650 Southcentral Alaska households. The survey included questions about household 
characteristics and fishing activities in 1994 and earlier years. The sample frame consisted of two 
separate subsamples: a random sample of 490 households, and a panel sample of 160 households. 
The panel households comprised part of a random sample of Alaska households originally 
interviewed in 1993. Appendix E describes the sample frame and survey methods in detail. 

We asked the CV questions only of those respondents who said their households had fished the 
Kenai River for sockeye salmon during the three prior years, or would in the future if fishing 
improved. Consequently, the values we estimate do not include existence or option values for 
households unlikely to use the resource, but do include the value of the option to fish for those 
households that had not fished in the past but said they might in the future. This is particularly 
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important for the dip net fishery6. About three times as many respondents said they might consider 
participating in the dipnet fishery under an expanded Kenai River fishery as actually had 
participated in the three years we asked about. 

Each survey household had the opportunity to respond to three specific scenarios. Two pertained 
to sport fishing for sockeye with rod and reel, and one pertained to dipnet fishing. The two sport 
fish questions asked about a higher bag limit and a higher inriver return that would reduce the 
average time it takes to catch fish. Respondents were then asked whether they had recently 
pmticipated in the Kenai River dipnet fishery or might be interested if state managers expanded 
the fishery. Those who had, or who said they were interested were asked whether they preferred 
an em·lier season opening or an increased bag limit as the best way to expand the fishery. Then 
respondents were asked a question pertaining either to a change in the dipnet bag limit or a longer 
fishing season. 

We used a two-stage dichotomous-choice valuation framework for the four contingent value 
questions we asked sport anglers. We first asked respondents whether they would be willing to 
pay a randomly chosen mnount-called the bid value-for the harvest change. If respondents 
answered yes, interviewers then asked if respondents would agree to a higher bid. If anglers 
answered no to the first question, interviewers asked if respondents would agree to a lower bid. 
The random bids ranged from $1 to $50. Table VI-6 lists the contingent value survey questions 

Table Vl-6. Contingent Value Survey Questions 

I. Sport fish higher bag limit. "The Department of Fish and Game could raise the bag limit if managers 
could watch the run more closely. Anglers could pay for this extra work through a fish stamp. Those 
who wanted to keep 6 fish per day instead of 3 would buy the stamp, and the money would go to the 
Department of Fish and Game. Would your household pay $[random bid] for a fish stamp to increase 
your bag limit from 3 to 6 ?" 

2. Sport fish higher catch rates. Anglers were asked one of two variations on the question: 

a. "One way the Department of Fish and Game could put more fish in the river would be to buy out 
some commercial permits, and reduce the commercial allocation. Sport anglers could pay to buy 
out commercial permits if they had to buy a fish stamp to fish for Kenai red salmon. Would your 
household pay $[random bid] for a fish stamp if there were [100,000 or 200 ,000] more red 
salmon in the Kenai River'T' 

b. "One way the Department of Fish and Game could put more fish in the river would be to increase 
run size by improving salmon habitat. Anglers could pay for these improvements if they had to 
buy a stamp to fish for Kenai red salmon. Would your household pay $[random bid] if there were 
[100,000 or 200,000] more red salmon in the Kenai River?" 

3. Dipnet earlier season. "Suppose anglers who wanted to dipnet the earlier opening had to buy an early 
season permit. Would your household pay $[random bid] for a permit?" 

4. Dipnet higher bag limit. "Suppose dipnetters who wanted to keep 12 fish per day instead of 6 had to 
buy a permit. Would your household pay $[random bid] for a permit?" 

-----------------~ 

For full text of survey instrument, see Appendix F. 

6we did not distinguish between personal usc and subsistence dipnctting in our surveys, although we did ask respondents how much of 
their dipnct harvest was under subsistence regulations. 
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Contingent Value Analysis 

Tables VI-7 through VI-10 describe the variables we found that significantly predict willingness 
to pay for each of the four questions. Statistical details on how we used the survey responses to 
calculate willingness to pay are provided in Appendix B. 

The estimated willingness to pay for the higher sport bag limit differs, depending on whether the 
respondent household had fished the Kenai River area during the three previous years (1992-1994) 
and on how long the household had been in Alaska. 

Among all households that had fished in the study area within the past three years (Fished), the 
estimated willingness to pay for a bag limit increase of 3 sockeye was $7 .80. However, we 
observed that willingness to pay among fishing households declined about 1.8 percent for each 
year they had lived in Alaska (Fresyear). Among households that had fished and also owned 
boats or nearby cabins used for fishing (Fboatcabin), respondents were willing to pay 51 percent 
more, and those households where the respondent was over 45 (Fsenior) were willing to pay 50 
percent more. 

Among households that had not fished in the study area (Notflshed ), estimated willingness to pay 
for the increased bag limit was $4.60. Among households that did not fish the study area, 
willingness to pay increased 2.9 percent for each year lived in Alaska (Nfresyear). 

Table VI·?. Variables Predicting Willingness to Pay for Increased Sport Bag Limit 

Variable Sign Definition 
Fished + 

Notfished + 
Fresyear 
Nfresyear + 
Fboatcabin + 
Fsenior + 

I if household went fishing in the Kenai River area at least once within the last three 
years, 0 otherwise 
!-Fished 
Number of years respondent lived in Alaska times Fished 
Number of years respondent lived in Alaska times Notfished 
I if household owns either a boat or a cabin used for fishing and Fished, 0 otherwise 
Senior and Fished 

Differences among fishing and non-fishing households in estimated willingness to pay for a 
higher inriver return of sockeye were less pronounced. Households that had fished the Kenai 
River area during 1992-1994 were willing to pay $8.68 for a higher inriver return, while those 
who had not fished were willing to pay $7.70. For each additional angler in both kinds of 
households, willingness to pay went up 7.7 percent. Among households that had fished, 
respondents over 45 were willing to pay 43 percent more. In addition, households that reported 
they did not get enough fish because it took too long to catch them were also willing to pay 23 
percent more. 7 

In the question about a higher inriver return, respondents were randomly given several 
quantitative measures associated with the change. Respondents were told the potential change in 
the return--either I 00,000 or 200,000 more sockeye at the sonar counter-and the percentage 
reduction in average time it would take to catch a sockeye. Respondents were also told to expect a 

70nly those who had fished could report not catching enough fish because the fishing was too slow. The t statistic for the coefncient on 
fishlong in Table VI-8 is only 1.1. We include it in the equation, however, because it was positive and significant in the bid function 
estimated from the first-stage question, using Cameron and James' (1987) method. 
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randomly varying percentage increase in number of anglers as a result of better fishing. None of 
these variables turned out to have a significant effect on willingness to pay. 

The results suggest that anglers are willing to pay more for higher sockeye catch rates than they 
are for increased bag limits. If some anglers rarely catch their limit, then it makes sense that they 
would not be willing to pay much to increase the limit. 

Table Vl-8. Variables Predicting Willingness to Pay for Higher lnriver Return 
Variable Si n Definition 
Fished + 

Notfished + 
Nanglers + 
Fsenior + 
Fishlong + 

I if household went fishing in the Kenai River area at least once within the last 
three years, 0 otherwise 
!-Fished 
Number of anglers in the household 
Senior times Fished 
1 if household reported not getting enough fish because it took too long to catch 
a fish, 0 othetwise 

Table VI-9 describes the variables that explain willingness to pay among respondents who 
preferred an earlier dipnet season to a higher dipnet bag limit. Respondents aged 45 or younger 
said their households were willing to pay an average of $9.34 for an earlier opening. Respondents 
who were over 45 indicated that their households would be willing to pay $16.41. Households 
that indicated lack of fishing time prevented them from catching enough fish were willing to pay 
about one-third more than other households. 

Table Vl-9. Variables Predicting Willingness to pay for Earlier Dipnet Season 

Variable Sign Definition 
Constant + 
Senior 
Notime 

+ 
+ 

I if age of respondent exceeded 45 years, 0 otherwise 
I if household reported not getting enough fish because of inadequate time to go 
fishing, 0 otherwise 

Table VI-10 describes the variables that predict willingness to pay among dipnetters who 
preferred a higher bag limit to an earlier season. Apparently, large households have a greater 
interest in higher dipnet bag limits. Households that preferred the higher bag limit would pay 
$11.67, plus 8.6 percent for each household member, unless they felt that a short dip net season 
prevented them from getting enough fish. Households that reported not getting enough fish 
because the fishery was not open enough days, but who still preferred a higher bag limit, would 
pay less than half as much as other households of the same size. 

Table Vl-10. Variables Predicting Willingness to pay for Increased Dipnet Bag Limit 
Variable Si n Definition 
Constant 
Npeople 
Fishdays 

+ 
+ Number of people in the household 

1 if household repmted not getting enough fish because the fishery was not open 
enough days, 0 otherwise 
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Half the survey respondents were told that the money they paid for expanded sport fishing 
opportunities would be used to buy back limited entry permits to reduce the commercial harvest. 
The remainder were told that the money would be applied to acquisition of habitat. How the 
money would be used showed no significant relationship to respondents' willingness to pay in 
any of the contingent value questions. 

Contingent Value Estimates of Net Economic Value 

We did not ask survey respondents who did not fish for Kenai River sockeye and showed no 
interest in fishing for sockeye in the future whether they would pay more for a higher bag limit or 
higher catch rates. Nor did we ask the people who said they would not fish, or did not know if 
they would fish, for Kenai sockeye even with higher catch rates. To estimate aggregate values, we 
assume these households had a zero value for these questions. We only asked the dipnet questions 
of respondents who expressed an interest in dipnetting and assume contingent values are positive 
only for this group. 

The total value estimate is the product of the number of households and the estimated willingness 
to pay per household. Table VI-II shows the estimated total values for the four contingent value 
questions. Total values range from $167,000 for an dipnet earlier season to $565,000 for an 
improved sockeye catch rate. Each of these values is for a separate potential change in 
management of the Kenai River sockeye fisheries, so it is not appropriate to add them. 

Table Vl-11. Contingent Value Estimates of Changes in Net Values for 
Improved Sport and Dip Net Fishing 

WTP per household Number of households Total value 
Higher sockeye sport bag limit $7.41 62,826 $465,855 

Increased sockeye sport catch rate $10.37 54,505 $565,287 

Earlier dipnet season opening $11.14 14,956 $166,586 

Higher dipnet bag limit $14.80 17,833 $263,868 

We calculated confidence intervals for our contingent value estimates. Table VI-12 shows the 
lower 5 percent and upper 5 percent per household values for estimated willingness to pay for 
each of the four questions. For example, if we were to repeatedly re-estimate willingness to pay 
using the same methods but with fresh data, we estimate that the value per household of the 
higher sockeye bag limit would lie between $6.47 and $8.49 ninety percent of the time. 

Table Vl-12. 90 Percent Confidence Intervals for Contingent Value Estimates 
of Changes in Sport Fishing Net Value per Household 

Lower 5 percent Most Likely Upper 5 percent 
Higher sockeye sport bag limit $6.47 $7.41 $8.49 

Increased sockeye sport catch rate $9.08 $10.37 $11.85 

Earlier dipnet season opening $9.84 $11.14 $12.60 
Higher dipnet bag limit $12.86 $14.80 $17.02 
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The corresponding confidence intervals for the total value of the four hypothetical changes in 
management are shown in Table VI-13. The confidence intervals suggest a margin of error of 10 
and 20 percent for the various contingent value estimates. 8 

Table Vl-13. 90 Percent Confidence Intervals for Contingent Value Estimates 
of Changes in Sport Fishing Net Value 

Lower 5 percent Most Likely Upper 5 percent 
Higher sockeye sport bag limit 
Increased sockeye spmt catch rate 
Earlier dipnet season opening 
Higher dipnet bag limit 

$407,000 
$495,000 
$!47,000 
$229,000 

Application of Estimates to Scenarios 

$466,000 
$565,000 
$!67,000 
$264,000 

$534,000 
$646,000 
$189,000 
$304,000 

Unfortunately, the time constraints for the study required us to complete survey field work before 
the study scenarios had been finalized. Therefore the valuation questions do not apply as directly to 
the scenarios as we would have liked. Nevertheless, the answers do provide valuable information 
about the net values of increasing opportunities in the sport and dipnet fisheries. The sport fish 
catch rate question applies equally to the nine scenarios with increased sport harvests. The sport 
fish bag limit question applies only to Scenario B, and it does not include the effects of the sonar 
increase. The dipnet results apply only to Scenario C (the other scenarios assume no change in 
dipnet harvest) and they do not include the effects of the sonar increase and the sport bag limit 
increase that are also assumed in Scenario C. 

Each of the estimates is for a separate potential change in management of the Kenai River 
sockeye fisheries, so it is not appropriate to add them. We cannot estimate Scenario B, for 
example, by adding the willingness to pay for a change in bag limit to willingness to pay for an 
increased sport catch rate. We can't add them together because we don't know if the survey 
respondents' willingness to pay for a higher bag limit would go up or go down if the inriver return 
also increased. It could go up because anglers would be more likely to catch their limit when there 
are more fish in the river. However, it could also go down, if anglers would respond to more fish 
in the river by going fishing more often-in which case they might be able to get enough fish 
without an increase in the bag limit. 

We asked the two dipnet contingent value questions to separate groups of survey respondents. 
The number of households shown in Table VI-11 indicates the population represented by these 
survey households. Although these two portions of the population do not overlap, it would not be 
appropriate the two dipnet contingent values together to produce an overall value for a liberalized 
dip net fishery. The values refer to the portion of the population that prefers this option. State 
fishery managers must choose one or the other option. Our results suggest that more households 
prefer an increased dipnet bag limit. The majority that prefers this option also values it more 
highly than those who prefer the longer season. 

Since we know that those who answered the earlier opening question preferred an earlier opening, 
their WTP for an earlier opening is an upper bound for their WTP for the increased bag limit. The 
lower limit estimate is of course zero. We can construct upper and lower bound estimates for the 

8The numbers in Table Vl-13 assume that the population of anglers represented by the survey is precisely known. In fact, this is not the 
case; we must estimate the proportion of the population that is interested in Kenai River fishing options from our sport fish surveys. 
The survey sampling error introduces an approximately 3 percent additional margin of error that is not included in the table. 
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liberalized clipnet fishery by adding zero at the low end and adding $167,000 at the high end to 
the $264,000 estimated WTP for the bag limit change. This of course does not include the value 
of changes in the sonar count which also enter into Scenario C. 

Limits of Contingent Value Estimates 
The contingent value estimates of willingness to pay appear to be much more precise than the 
travel cost estimates: the 90 percent confidence interval ranges no more than 15 percent on either 
side of the central measure of willingness to pay. 

At the same time, the contingent value results are much more limited in their application. This 
means that we can estimate precisely what amount survey respondents on average say they would 
pay for specific management changes. We do not know that they would actually pay such amounts. 
In the travel cost model, by comparison, we observe people actually taking fishing trips and 
spending money-so in that sense the travel cost method is a more reliable method. Also, we 
cannot rule out the possibility that the answers were influenced by prices for fish stamps in other 
fisheries, rather than the value of the management change alone. 

Contingent valuation estimates willingness to pay for specific, well defined, readily imagined 
alternatives. Respondents must be able to construct in their minds a concrete image of the 
alternative they are valuing and relate it to their prior experience before they can provide a 
realistic estimate of their willingness to pay for it. Values cannot be inferred for alternatives that 
were not asked. 

The sport bag limit question in our survey apparently met these criteria: willingness to pay 
estimates and the variations across angler characteristics look reasonable. The problem is that we 
asked about bag limit changes, without the proposed increase in the number of sockeye in the 
river. So we can't infer that respondents would pay that much for increased bag limits, in addition 
to what they would pay for more fish in the river. We also don't know whether willingness to pay 
would change if we had asked about different bag limits; we only asked about a change from 
three to six. 

The willingness to pay for an improved harvest rate and how it varied across angler 
characteristics also looks reasonable; however, respondents were valuing the idea of an improved 
harvest rate rather than a specific improvement in harvest rate. Respondents who were asked to 
assume a much better harvest rate were not willing to pay significantly more than those who were 
asked to assume only a small improvement in harvest rates. So we can't tell whether the results 
apply more to Scenario A than to E (which assume increases of 200,000 or 100,000 sockeye in 
the river). 

The dipnet contingent value analysis has another problem: selection bias. Each dipnet question 
was asked only of respondents who preferred that management option. Clearly, those who 
answered value that option higher than those who did not answer. All we can infer about the 
valuation of those who did not answer the question is that their willingness to pay is lower than 
their willingness to pay for the question they did answer. Adding the two estimates together 
therefore provides an upper bound estimate of willingness to pay for the combined population on 
either policy option for dipnetting. It provides a lower bound estimate of willingness to pay for 
the two policy options together. Either value also provides a lower bound estimate of that option 
implemented by itself. 
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Changes in Net Economic Value for Businesses Serving Anglers 
So far we have looked at how a change in management of Kenai River sockeye could change net 
economic value for sport anglers and dipnetters. We were also asked to assess how a management 
change could affect net economic value for businesses serving anglers. 

Net economic value for businesses consists of all the benefits they receive, minus their costs. The 
basic measure of net economic value is net profits. In industries where there are also significant 
non-monetary costs and benefits for businesses, another element of net economic value is job 
satisfaction. 

More fishing trips to the Kenai River could mean greater demand for fish processing, retail 
purchases of fishing supplies, food and lodging, and other kinds of services to sport anglers. 
This shift in demand is illustrated in Figure VI-3. 

Figure Vl-3. A Change in Net Economic Value for Businesses Serving Anglers 

Number of service units 
(e.g. trips guided, meals served, fish processed, etc.) 

The downward-sloping line, D (demand), represents anglers' initial willingness to pay for various 
fishing services. The upward-sloping line, M$C, represents the marginal cost of providing those 
services. Marginal dollar cost includes wages, supplies, business services, depreciation on capital 
goods, interest on capital, and a return to the owners' labor. 9 Low cost firms are on the left of the 
graph and high cost firms are on the right. As long as an angler's willingness to pay for a service 
exceeds the market price, the angler will make the purchase. As long as the dollar cost to the 
business of providing additional services is at or below the revenue it receives, the business will 
stay open. If the cost per unit of service is actually below the revenue received per unit of service, 
businesses earn a net profit in excess of the normal returns to the owners' labor and capital, so 
competing firms will open. New entry and price competition will adjust the supply and the market 
price for services until the demand for fishing services at that price just covers the costs of the 

9 Job satisfaction might be treated either as an additional benefit of the job or as a factor that reduces the cost of workers' time. 
Whichever way we treat it does not affect the net value. In Figure VJ-3, job satisfaction is shown as a factor that reduces costs to 
society below the dollar costs of the business. 
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marginal firm. At the equilibrium price PI, Nl units of service are sold. The triangular area 
between the price line PI and the marginal cost curve M$C represents net economic value to 
angler serving businesses (not counting job satisfaction). 

When fishing quality improves, anglers take more fishing trips to the Kenai River and want to 
buy more fishing services. This increased demand is represented by the line D 1

, which has shifted 
to the right of original demand D. The equilibrium number of trips rises to N2. Note that at N2 the 
marginal supplier has higher costs to stay in business, so the price must rise to P2. 

The change in net economic value (excluding job satisfaction) is represented by the area of the 
trapezoid acP I P2. There are two components to this change: the trapezoid bcP 1 P2, and the 
triangle abc. As the price rises, anglers pay more and the businesses reap the windfall. The 
trapezoid bcP I P2 is merely a transfer from existing anglers to existing businesses; it represents 
no net change. The triangle abc is the portion that is new. 

There is also potentially another element to net economic value to businesses: job satisfaction. If 
there are non-monetary costs or benefits to guiding or other kinds of businesses serving anglers
relative to work in other sectors-and these non-monetary differentials are not fully offset by 
differences in the monetary compensation, then these non-monetary costs or benefits must be 
accounted for. Job satisfaction is usually represented as an adjustment to the marginal cost curve. 
While the monetary costs of guiding may be M$C, counting the enjoyment of the work itself 
lowers the net cost as perceived by the worker to the marginal social cost curve, MSC. Using the 
MSC curve to estimate the change in economic value adds the trapezoid acde. 

This is a conceptual introduction to the potential changes in net economic value for businesses 
serving anglers, if there were more sockeye in the Kenai River. In the next section we argue that 
the potential is not realized; from an aggregate perspective of all Alaska businesses, the change in 
net profits and the change in job satisfaction are likely to be negligible. 

Change in Net Economic Value for Guides 
REQUIREMENTS FOR SPORT FISHING GUIDES 

Since 1984, the Kenai River has been part of a special management area within the Alaska state 
park system. Anyone who wants to become a sport fishing guide on the river has to get a permit 
from the Alaska Division of Parks and must register with the Alaska Department of Fish and 
Game. For certain parts of the river, guides are also required to get permits from the U.S. Forest 
Service or the U.S. Fish and Wildlife Service, but this is generally not necessary on the most 
heavily fished areas, below Skilak Lake. 

The division doesn't limit the number of permits it issues. To get a 
permit, applicants must pay a fee of either $500 (for residents) or 
$1,400 (for non-residents) and have liability insurance; first aid 
training; a state business license; a sales tax account from the Kenai 
Peninsula Borough; licenses from the Commercial Fisheries Entry 
Commission and the U.S. Coast Guard; and a sport fishing license 
from the Alaska Department of Fish and Game. 

The Division of Parks reports that numbers of fishing guides vary 
considerably with the strength of the salmon runs-especially king 
salmon runs. Table VI-14 shows the numbers of guides since 1990. 
Numbers in the 1990s have varied from a low of222 in 1993 to a 
highof314in 1995. 

Table Vl-14. Numbers of 
Sport Fishing Guides 
on the Kenai River, 

1990-1995 
1990 310 
1991 290 
1992 238 
1993 222 
1994 257 
1995 314 

Source: Alaska Division of Parks 



Vl-24 Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

Special Use Permits from the Fish and Wildlife Service 

Guides who put in or land on the Kenai National Wildlife Refuge-primarily on the upper Kenai 
from the confluence of the Kenai and Russian rivers to Skilak Lake-also have to get a permit 
from the U.S. Fish and Wildlife Service. Refuge managers restrict the number of special use 
permits to 20. Those permits allow guides 10 trips per week; guides who don't have special use 
permits can apply for incidental use permits that allow them 3 trips per season. 

The Fish and Wildlife Service has similar license and insurance requirements as the Division of 
Parks; it also requires guides to have safety plans and to provide workmen's compensation 
coverage for their employees. The service charges all permit holders (resident or non-resident) a 
fee of $100 at the start of the season and adds a $2 per client charge at the end of the season. 

The wildlife refuge began restricting numbers of permits in the early 1980s, when more people 
began fishing on the upper river. It's a refuge policy to try to keep fishing pressure and crowding 
on the upper river below levels on the lower river, according to managers of the Kenai National 
Wildlife Refuge. Refuge employees who issue permits report that most ofthe 20 guides who have 
special use permits have had them for years; there is very little turn-over from year to year. 

Refuge managers believe there is pent-up demand for the special use permits, and have discussed 
changing the system to allow more guides a chance at the limited number of permits-but so far 
they haven't made any decision. One of the things that keeps permit demand on the upper river 
below that on the lower river is that sport anglers can't keep chinook (king) salmon caught above 
Skilak Lake-and guides make the most money from sport anglers fishing for kings. Sport 
anglers on this part of the river fish mainly for sockeye salmon. 

Special Use Permits from Forest Service 

The U.S. Forest Service requires guides who land in the Chugach National Forest-roughly, 
between Mile 74 and Mile 79-to get a special use permit. Its permit requirements are much 
the same as those of the Fish and Wildlife Service; it charges all permit holders a flat fee of 
$100 per season. 

The Forest Service doesn't limit the number of permits it issues, but still issues relatively few-
14 in 1994 and possibly 20 in 1995. The demand for guides is not as high in this part of the river, 
because it is above the best fishing areas. Also, Forest Service personnel believe that some guides 
who land on the national forest (and therefore should get permits) don't apply for them. The 
Forest Service has considered limiting the number of permits but has not made any decision. 

PoTENTIAL CHANGES IN NET ECONOMIC VALUE FOR SPORT GUIDES 

If fishery managers decide to let more sockeye come up the Kenai River, what would be the 
possible effects on the profitability of sport fish guiding on the Kenai River? Or, stated another 
way, how would the availability of more sockeye change the net economic value of sport guiding? 

Most anglers who hire guides on the Kenai River are targeting king rather than sockeye salmon; 
they catch some sockeye while fishing for kings, but they hire guides to help them catch kings. In 
1993, for example, only a little more than 10 percent of the sockeye harvest was taken by guided 
anglers, while more than half the king catch went to guided anglers. 

We saw in Table VI-14 that the number of guides on the Kenai River has varied sharply during 
the 1990s, depending on the strength of salmon runs-particularly king salmon runs. According 
to ADF&G, increasing the number of sockeye in the Kenai River by 200,000 in late July would 
(in an average year) increase the number of kings in the river by about 1 ,600-or about a three 
percent increase. The change in demand for guide services would be small. 
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Furthermore, competition in the guiding business means that the change in net economic value
the change in profits and job satisfaction-would be close to zero. If guides did enjoy any higher 
profits or greater job satisfaction as a result of the policy change, those changes would be short
lived. More people would become fishing guides and cut into the profits of existing guides. 

Another possibility is that the demand for guides could decline. Our travel cost model suggests 
that as sockeye fishing gets hot, many anglers target sockeye instead of kings and expenditures 
for guides decline. 

In general, as long as the number of permits issued for most of the river remains unrestricted, it 
seems likely that the number of guides will go up and down with conditions in the fishery. In 
Figure VI-3 this would be represented by a nearly horizontal M$C line ("perfectly elastic 
supply") and an MSC line lying virtually on top of it. So the change in the net economic value of 
guiding would likely be close to zero. 

Net Economic Value of Other Businesses Serving Sport Anglers 
If more sockeye in the Kenai River caused anglers to take more trips and spend more money, 
other Kenai Peninsula businesses serving sport anglers-including retailers selling fishing 
supplies, processors of sport-caught salmon, restaurants, RV parks, and others-would likely also 
benefit. Yet it is unlikely there would be an increase in economic value for Alaska businesses as a 
whole, for reasons which parallel those described above for guides. 

Service industries are highly competitive, and at the margin, after the compensation of labor and a 
normal return to capital, there is no net profit. On the whole, these businesses do not earn any 
more than they would in their next best alternative, say, retailing to skiers. There is no net gain to 
society that they serve Kenai anglers instead of Mat-Su anglers or skiers or tourists. 

Also, the competitive nature of these businesses also means that at the margin there is no net 
worker satisfaction bonus. If this kind of work were inherently more enjoyable than other service 
work, workers would be willing to take these jobs for less pay than in other service sectors, and 
the benefits of increased enjoyment would be offset by the decrease in wages. For the marginal 
workers who g<~in or lose jobs as the fishing business ebbs and flows, there would be no net 
advantage to these jobs serving anglers, relative to other service jobs. 

Summary and Discussion 

This chapter has presented the results of two state-of-the-art quantitative models for estimating 
potential changes in net economic value of the Kenai River sport fishery. What can we conclude 
from our analysis? 

The two methods are entirely independent estimates of net economic value to anglers. The travel 
cost estimates are based on observations about anglers' behavior. The contingent value estimates are 
based on asking anglers to value specific changes in fishery management. Each method has different 
strengths and weaknesses. Unfortunately, they are comparable only for two scenarios: A (+200,000) 
and D (+100,000). 

For Scenario A, the most likely travel cost measure is $1.3 million, with a range of$ .8 million to 
$2.3 million calculated from the 90 percent confidence interval on the sonar count coefficient. For 
Scenario D, the most likely travel cost measure is $.6 million, with a similar range of $.4 million to 
$1.0 million. The contingent value results do not distinguish between Scenario A and D. The 
economic value estimate of $.6 million applies generically to any increase in the sonar count. The 90 
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percent confidence interval one the contingent value estimate is quite narrow, ranging from 
$495,000 to $646,000. The contingent value estimate is a little below the low end of the travel cost 
range for Scenario A, but right in the middle for Scenario D. This corroboration increases our 
confidence in our results. 

For our summmy analysis in Chapter X we prefer to use the travel cost estimates of net economic 
value. The contingent value estimates do not really match our scenarios on the sport fish side. 
Furthermore, the travel cost method is directly analogous to the method we use to estimate net 
economic value on the commercial side. 

The one qualification is for Scenario C, which models liberalizing the dipnet fishery as well as 
increasing the sport bag limit and increasing the sonar count. The travel cost model does not estimate 
well the value of changes in the dipnet fishery because the sample of dipnetters was small. Their 
distinctive pattern of fishing choices is lost among the large numbers of sport anglers used in 
estimating the equations. The contingent value method addresses dipnetters separately and produces 
a better estimate of the value of dipnetting. For Scenario C, we use the travel cost model to calculate 
the net economic value of the changes in the sonar count and the increase in the sport bag limit for 
the 29 sport fishing sites in the model, leaving out the dipnet site. We then add in the contingent 
value estimate of net value for the dipnet fishery. 

The contingent value estimate we chose to use was the value of the higher dipnet bag limit. As 
discussed earlier, this underestimates the total value of liberalizing the dipnet fishery because it 
assigns zero value to those households that preferred the earlier opening. The alternative estimate
assigning the upper bound value of $167,000 to these households--clearly over estimates the total 
value. When aggregated with the travel cost model, the difference between the two is insignificant. 

We estimated that the management changes under study would yield zero net economic value to 
sport fishing guides and other angler serving businesses across the region. This new spending on 
Kenai sport fishing trips doesn't represent much new economic activity -but rather a shift in 
economic activity from other fishing trips or other activities. 



Chapter VII. Change in Economic Impacts 
of the Sport Fishery 

This chapter examines potential changes in economic impacts of the Kenai River sport fishery, if 
managers allowed more sockeye into the river. The current management target for Kenai River 
sockeye is 450,000 to 700,000; we are mainly examining the potential effects of increasing that 
target by 200,000. 

Impacts are jobs, income, or other measures associated with an activity. We calculate changes in 
economic impacts by looking at changes in spending by sport anglers: more spending increases 
economic impacts; less spending decreases economic impacts. This is quite different from net 
economic value, which we examined in Chapter VI. Below we first describe how we measured 
economic impacts before presenting the results in detail. 

Potential Changes in Economic Impacts of the Sport Fishery 

We focused on three kinds of potential changes in direct and indirect economic impacts of the sport 
fishery that might result from more sockeye in the Kenai River: 

• Changes in value added of businesses operating in Alaska; value added is the sales of those 
businesses, minus the wholesale value of goods they purchase outside Alaska. 

• Changes in payroll in Alaska 

• Changes in annual average employment in Alaska 

We define "direct" economic impacts of the sport fishery as the value added, income, and 
employment in the Alaska firms that either sell goods and services to sport anglers or manufacture 
or transport goods sold to sp01t anglers. "Indirect" economic impacts are the additional impacts 
created as income earned from direct impacts circulates through the economy. Total economic 
impacts are the sum of direct and indirect impacts. 

More sockeye in the Kenai River would likely cause both Alaskans and non-resident anglers to take 
more trips to the river. In the course of these additional trips, tbe anglers would spend money on 
goods and services such as fuel, food, and guide services. These expenditures would generate 
additional value added, income, and employment in the businesses providing these goods and 
services, as well as additional indirect effects as the spending circulated through the economy. 
Most of the direct impacts would occur on the Kenai Peninsula, while indirect effects would be 
more widely spread across Alaska. We can't, however, simply say that increased spending by 
Kenai River anglers represents the increase in economic impacts. We also have to consider how 
more spending on the Kenai affects spending elsewhere in Alaska. 

Better fishing on the Kenai River doesn't make any anglers-resident or non-resident-any richer. 
If either residents or non-residents spend more for fishing on the Kenai, they must reduce their 
other spending by a corresponding amount. 1 That could mean they would spend less for fishing at 
other Alaska locations, or for other activities in Alaska, or for activities outside Alaska. The extent 
to which more spending by anglers fishing the Kenai River might be offset by reduced spending by 
anglers elsewhere within Alaska is an imp01tant factor affecting the change in economic impacts. 

1Technically, they could also reduce their savings. However, this seems more likely to occur in the short-run than in the long-run. It is 
unlikely that a change in Kenai River fishing would have a permanent effect on anglers savings rates. 
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If better fishing on the Kenai River caused anglers to take more trips there, they might reduce their 
spending for fishing trips elsewhere in Alaska-for instance, they might spend less for fishing trips 
to the Mat-Su Borough. As we reported in Chapter VI, our travel cost model predicts that resident 
anglers would respond to better fishing on the Kenai River not only by taking more trips to the 
Kenai River but also by taking fewer trips to other Alaska fishing sites. 

Another possibility is that anglers spending more to fish the Kenai River might spend less for other, 
non-fishing activities in Alaska. For example, they might spend less on sightseeing trips, eating 
out, seeing movies, or going bowling. 

Still another possibility is that anglers spending more to fish the Kenai River might spend less 
outside Alaska. If extra spending on Kenai River fishing trips would otherwise have been spent 
outside Alaska-for example, on trips to Disneyland-then the net economic impact on Alaska 
would be much greater. That's because money spent in Alaska instead of outside the state 
represents additional money in the economy. Money that would have been spent elsewhere in 
Alaska doesn't add to the overall economy-it's just a shift of money from one place to another. 

For Alaska residents, a substantial portion of any increase in their Kenai River fishing expenditures 
would likely be offset by reductions in other fishing and non-fishing expenditures within Alaska. 
Similarly, for those non-residents who would have visited Alaska even without better fishing on the 
Kenai, increases in Kenai River fishing expenditures would also likely be partly offset by less 
spending for other fishing and non-fishing activities within Alaska. 

However, if some non-residents visited Alaska specifically because of the better fishing on the 
Kenai River, any increase in Kenai River fishing expenditures would represent an increase in total 
Alaska expenditures (and would likely be further multiplied by other expenditures these visitors 
might make while in Alaska). Thus an important issue for understanding potential changes in 
economic impacts of the sport fishery is the extent to which additional non-resident anglers would 
be attracted to Alaska by better fishing on the Kenai River. 

In the rest of this chapter, we examine potential changes in the economic impacts of the sport 
fishery due to changes in two kinds of expenditures: 

• Fishing expenditures by Alaska residents 

• Fishing expenditures by non-residents 

Another kind of expenditure that could change is non-fishing expenditures by Alaska residents. We 
were not able to estimate how this kind of spending might change if management of Kenai River 
sockeye changed. However, since our travel cost analysis suggests that total fishing expenditures by 
Southcentral Alaska residents would not increase substantially-as we discuss in the next section-it 
seems unlikely that non-fishing expenditures by Alaskans would change substantially either. 

Resident and Non-Resident Sport Fishing Expenditures 

Table VII-I provides an overview of resident and non-resident fishing sport fishing trips to the 
Kenai River in July 1993, based on our surveys of Alaska residents and non-residents. (The 
surveys are described in Appendixes E and F.) Together, resident and non-resident sport fishermen 
took about 217,000 trips to fish the Kenai River in 1993 (a trip may include one or more anglers 
from a single household). 



Table Vll-1. Overview of Resident and Non-Resident Fishing Trips and Expenditures 

of days per trip 
number of days per household 

expenditures 

per 

and Charter Services 

were !tshmg tor "red salmonn or "salmon··; exctuaes angLers wno sa10 tney were 

Source: ISER resident and non-resident surveys, 1993. For definitions, sample sizes, confidence intervals and more detailed expenditure data, see Appendix C, Table 

C-1. ISER file: Res & Non-Res Profile. 
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Of the total trips to the Kenai River, about 94,000 were in July. Survey respondents said that for 
about 61,000 of these trips, they were fishing for either sockeye (red) salmon or salmon in general, 
not specifying a species. Residents accounted for 86 percent of July trips for red salmon or salmon, 
while non-residents accounted for about 14 percent. 

Kenai River anglers fished a total of 143,000 trip days in July for red salmon or salmon in general. 
The average trip length was 2 days for residents and 3.4 days for non-residents. Because the 
average number of days per trip was higher for non-residents, they accounted for a higher share-
26 percent-of total trip days than of trips. 

Residents spent an average of $109 per July trip for salmon, while non-residents spent an average 
of $479-more than four times as much. There were two main reasons for this big difference. 
First, non-residents spent substantial amounts for lodging and for guide and charter services, while 
residents spent very little. Second, non-resident trips on average lasted longer. Altogether, residents 
and non-residents spent about $9.7 million for July fishing trips to the Kenai River for red salmon 
or salmon. Non-resident spending was about $4 million, or 41 percent of the total. 

Table VII-2 provides a more detailed overview of resident anglers' 1993 spending per trip for July 
trips. (Note that the data for Kenai River trips in Table VII-2 are for all July trips to the Kenai 
River, not just for red salmon and salmon trips; the figures correspond to those in the third column 
of Table VII-I). 

Resident expenditures for trips to the Kenai River in July averaged $100, while expenditures for 
trips to other sites averaged $155. Anglers fishing the Kenai River spend substantially less for fuel, 
boat charters, boat maintenance and investment, and other trip-related expenses (including tackle 
and miscellaneous other costs). The fact that relatively more anglers fish from the bank on the Kenai 
River than on average at other sites appears to be a major reason for the lower average costs for 
Kenai River trips. 

Measuring Changes in Economic Impacts of Resident Expenditures 

We derived estimates of changes in fishing expenditures by Alaska resident anglers from the travel 
cost model discussed in Chapter VI. As described more in that chapter, we used our travel cost 
model equations to project changes in anglers' willingness to pay. We also used these equations to 
project changes in the number of trips to the Kenai River, the number of trips to other Southcentral 
Alaska fishing sites, and the expenditures associated with those trip changes. In the model, anglers' 
decisions about how often to fish and where to fish change when the quality of fishing at any 
particular site, such as the Kenai River, changes. The probability that a household will take a trip in 
a given week is a function of household characteristics, the weather, and fishing quality that week at 
all sites. The model equations simultaneously estimate (a) how many total trips will occur in each 
week and (b) how those trips will be distributed across sites. Within our model structure, 
improving the quality of Kenai River fishing causes both an increase in the total number of trips 
taken as well as an increase in the share of those trips which are taken to Kenai River sites. Chapter 
VI and Appendix A provide detailed information on the model equations. 

The travel cost model predicts household fishing behavior based on average household characteristics 
reported in our survey. It cannot predict the fishing behavior of unusual households-such as 
households that take five or ten times more than the mean number of fishing trips. This limitation 
means that the total number of trips the model predicts, and the predicted expenditures based on those 
trips, are below the levels indicated by our 1993 survey of sport anglers. Therefore, we scale the 
model's predictions of changes in trips and expenditures up by the ratio of the actual July trips to 
model-generated July trips. 
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Table Vll-2. July Trip Expenditures of Southcentral Residents 
For Trips to the Kenai River and Other Sites, 1993 

Expenditures per Trip Share of Trip Expenditures 
Kenai Other Kenai Other 
River Sites River Sites 

Food $27.18 $29.11 27.2% 18.8% 
Lodging $2.55 $5.61 2.6% 3.6% 
All other trip-related expenditures (a) $18.47 $33.46 18.5% 21.6% 
Commercial transport $1.8 $0.09 1.8% 0.1% 
Fuel $12.64 $23.08 12.7% 18.1% 
Air charter $0.0( $2.3' 0.0% 1.5% 
Boat charter $2.2 $10.90 2.2% 7.0% 
Guide services (b) $0.0 $1.99 0.0% 1.3% 
Personal transportation, repair $0.4( $1.24 0.4% 0.8% 
Personal transportation, parts $0.4( $1.24 0.4% 0.8% 
Boats, new investment $4.09 $7.60 4.1% 4.9% 
Boat maintenance $4.29 $7.91 4.3% 5.1% 
Plane maintenance $1.0 $0.62 LO% 0.4% 
Vehicles, new investment $14.57 $14.57 14.6% 9.4% 
Vehicle maintenance $10.28 $10.23 10.3% 6.6% 
TOTAL $99.78 $155.Q3 100.0% 100.0% 
(a) Includes tackle, batt and all other tnp-related expendttutes not shown mother categones. In some cases, 
survey respondents included expenditures for fuel and fishing licenses in their expenditure estimates for this 
category. 
(b) Of the randomly selected 1 ,800 trips by Alaska residents in 1993 for which we collected detailed 
expenditure information, there were 3 July trips to Kenai River sites, by 2 households, which reported 
using guide services. For all 3 trips, the households reported zero expenditures for guides (these 
households may have been given guided trips as presents from friends or the guides, resulting in no 
expenditures by the angling household). Substantial numbers of resident anglers do in fact fish for king 
salmon using guides; the fact that no expenditures were included in our trip sample may be attributed to 
random sampling error. 
ISER file: Sport Analysis. 

Vll-5 

The model generates expenditures in five categories: food, lodging, guide and charter, fuel and vehicle 
maintenance, and all other trip-related expenditures (including tackle and bait). To separate these broad 
categories into narrower ones for our economic impact model, we used the spending patterns 
Southcentral survey respondents reported for July fishing trips. For example, we separated predicted 
"guide and charter" expenditures into air charter, boat charter, and guide services expenditures. 

The model also estimates the dollar amount of wages lost when anglers choose to fish instead of 
work; however, the total change in lost wages is very small and we therefore do not include it in our 
economic impact analysis. 

After we developed vectors of changes in expenditures by resident anglers, we used ISER's Cook 
Inlet Salmon Economic Impact Model to transform changes in expenditures to estimates of changes 
in direct and indirect economic impacts. Appendix I provides a technical description of the Cook Inlet 
Salmon Economic Impact Model and the Alaska Input-Output Model from which it was derived. 

Estimated Changes in Resident Sport Fishing Expenditures 
Table VII-3 shows estimated changes in resident sport fishing expenditures projected by our travel 
cost model. In Scenario A, an increase of 200,000 sockeye at the river sonar counter would result 
in 4,045 additional trips by residents to the Kenai River, and additional expenditures by resident 
anglers of $557,000 for Kenai River fishing trips, or approximately $40,000 more per day over a 
two-week period in July. 
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0 0 0 $ 
Scenano Name and Code 

Higher sport 
+200K at Higher sport and dip net +100K at -100K at 

sonar bag l1m1t bag lim1t sonar sonar Low run 
A B c D E A3 

TRII)S TO THE KENAI RIVER 
Change in number of trips 4,045 4,235 3,379 1,856 -1,549 3,512 
Change in expenditures 
Food 158,978 167,058 133,149 72,519 -59,901 135,819 
Lodging 24,869 26,071 20,419 11,293 -9,261 21,245 
All other trip-related expenditures 91,834 96,197 75,948 41,936 -34,722 79,147 
Commercial transpott 3,008 3,105 2,299 1,367 -1,122 2,680 
Fuel 73,180 76,665 62,075 33,558 -27,974 63,417 
Air charter 0 0 0 0 0 0 
Boat charter 3,636 3,754 2,779 1,652 -1,356 3,240 
Guide services 0 0 0 0 0 0 
Personal transpmtation, repair 2,057 2,155 1,745 943 -786 1,783 
Personal transportation, pruts 2,057 2,155 1,745 943 -786 1,783 
Boats, new investment 23,697 24,825 20,101 10,867 -9,058 20,535 
Boat maintenance 24,579 25,749 20,849 11,271 -9,396 21,300 
Plane maintenance 5,685 5,956 4,822 2,607 -2,173 4,927 
Vehicles, new investment 84,453 88,474 71,637 38,727 -32,283 73,186 
Vehicle maintenance 59,307 62,130 50,307 27,196 -22,670 51,395 
IDTAL 557,341 584,296 467,876 254,881 -211,489 480,457 

TRII'S TO OTHER SITES 
Change in number of trips -3399 -3558 -2844 -1564 1311 -2962 
Change in expenditures 
Food -117,196 -122,352 -97,081 -53,986 45,324 -102,722 
Lodging -15,268 -15,944 -12,658 -7,034 5,907 -13,381 
All other trip-related expenditures -62,958 -65,751 -52,201 -29,006 24,360 -55,172 
Commercial transpmt -157 -164 -129 -72 61 -138 
Fuel -88,477 -92,388 -73,343 -40,764 34,233 -77,548 
Air chruter -4,247 -4,426 -3,503 -1,955 1,639 -3,726 
Boat chruter -19,560 -20,386 -16,135 -9,004 7,549 -17,163 
Guide services -3,607 -3,759 -2,975 -1,660 1,392 -3,165 
Personal transpmtation, repair -3,811 -3,979 -3,159 -1,756 1,475 -3,340 
Personal transportation, parts -3,811 -3,979 -3,159 -1,756 1,475 -3,340 
Boats, new investment -24,139 -25,207 -20,010 -11,122 9,340 -21,158 
Boat maintenance -25,038 -26,145 -20,756 -11,536 9,688 -21,946 
Plane maintenance -2,127 -2,221 -1,763 -980 823 -1,864 
Vehicles, new investment -45,968 -48,000 -38,105 -21,179 17,786 -40,290 
Vehicle maintenance -32,307 -33,735 -26,781 -14,884 12,500 -28,316 
IDTAL -448,671 -468,438 -371,759 -206,694 173,550 -393,269 

NET CHANGE 
Change in number of trips 646 677 535 292 -238 550 
Change in expenditures 
Food 41,782 44,706 36,068 18,533 -14,577 33,097 
Lodging 9,600 10,126 7,760 4,259 -3,354 7,863 
All other hip-related expenditures 28,876 30,446 23,747 12,930 -10,362 23,975 
Commercia] trnnspo1t 2,851 2,942 2,170 1,295 -1,061 2,542 
Fuel -15,296 -15,724 -11,268 -7,206 6,259 -14,131 
Air charter -4,247 -4,426 -3,503 -1,955 1,639 -3,726 
Boat charter -15,924 -16,632 -13,356 -7,352 6,192 -13,923 
Guide services -3,607 -3,759 -2,975 -1,660 1,392 -3,165 
Personal transpmtation, repair -1,754 -1,824 -1,414 -812 688 -1,557 
Persona11ranspm1ation, pm1s -1,754 -1,824 -1,414 -812 688 -1,557 
Boats, new investment -443 -382 90 -255 282 -622 
Boat maintenance -459 -396 94 -265 292 -645 
Plane maintenance 3,558 3,735 3,059 1,627 -1,350 3,062 
Vehicles, new investment 38,485 40,474 33,532 17,549 -14,497 32,896 
Vehicle maintenance 27,000 28,396 23,526 12,312 -10,170 23,079 
IDTAL 108,669 115,858 96,116 48,186 -37,939 87,188 
ISER file. Sp011 Analysis. 
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However, the better fishing on the Kenai would also result in 3,399 fewer trips to other Alaska sites 
and would reduce resident expenditures for fishing at other Alaska sites by $449,000. The net 
increase in resident angler expenditures-the difference between the increase for Kenai trips and the 
decrease for other trips-is $109,000. Thus about 80 percent of the increase in resident anglers' 
spending for additional Kenai River trips would be offset by reduced spending for fishing at other 
sites. Put differently, only about 20 of the total increase in resident spending for fishing the Kenai 
River would be a net increase in resident angler spending statewide. 

For which other sites would angler trips and expenditures be reduced? There are a wide variety of 
other sport fishing opportunities for Southcentral Alaska sport anglers in July. Based on our 
resident angler survey, we estimate that in 1993 about 40 percent of July trips by Southcentral 
resident anglers were to Kenai River sites and 60 percent of July trips were to other sites. 
(Table A-3 in Appendix A provides a list of these sites). 

Technically, our model projects that the reallocation of trips to the Kenai River would occur from all 
other Southcentral Alaska sites in proportion to the number of trips taken to those sites. To see why 
the model works that way, recall that our travel cost model equations predict that two changes 
would occur as a result of improved Kenai River fishing: 

• Since Kenai River fishing improves, the overall quality of fishing opportunities available to 
Southcentral residents improves, resulting in an increase in the total number of trips taken. 

• Since there is no change in the fishing quality at other sites, the quality of Kenai River fishing 
improves relative to other sites, and thus a larger share of all trips are taken to the Kenai River. 

Since there is no change in the quality of fishing at other Southcentral sites relative to each other, in 
the model's projections there is no change in the proportion of trips taken to those sites relative to 
each other. So, for example, if fishing in Anchorage lakes (1,272 trips in week 13) was about three 
times as popular as fishing in the Ninilchik and Anchor Rivers ( 439 trips in week 13), the model 
projects that Anchorage lakes will still receive three times as many trips as the Anchor and Ninilchik 
rivers if Kenai River fishing improves. However, Anchorage lakes, the Anchor and Ninilchik 
rivers, and all other non-Kenai River sites will share a smaller portion of the total predicted trips, 
because the Kenai River sites will have taken a larger share. 

In reality, it is unlikely that the reallocation from other sites would occur in exact proportion to the 
number of trips that each receives. For example, we might expect that anglers who are already 
traveling to the Kenai Peninsula to fish for sockeye in the Ninilchik and Anchor rivers might be 
much more likely to switch to the Kenai River in response to improved fishing there than would 
anglers who are taking their young children to fish in Anchorage lakes. Put differently, the 
Ninilchik River is a much closer substitute for the Kenai River than is Taku-Campbell Lake. Thus a 
strictly proportional reallocation from other sites is not likely to be a good predictor of the actual 
reallocation from each site-which is why we do not report these projections for individual 
alternative sites. However, our estimate of the magnitude of the total reallocation from all other sites 
to the Kenai River is much more reliable and statistically valid. 

How would the change in fishing quality affect angler expenditures under other scenarios? A higher 
sport limit combined with 200,000 additional sockeye (Scenario B) would increase net expenditures 
slightly. An increase of just 100,000 sockeye (Scenario D) would generate about half the net 
increase in expenditures. Reducing the number of sockeye in the river by 100,000 (Scenario E) 
would cut spending for Kenai trips and increase spending for trips elsewhere. 
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Estimated Changes in Economic Impacts of Resident Expenditures 
The next step in estimating changes in economic impacts is multiplying the changes in expenditures 
shown in Table VII-3 by the coefficients of the Cook Inlet Salmon Economic Impact Model, shown 
in Table VII-4. These coefficients show the economic impacts per $1,000 of expenditures. They 
were derived using ISER's Alaska Input-Output Model, as described in Appendix I. 

Table Vll-4. Cook Inlet Salmon Economic Impact Model: 
Economic Impacts per $1,000 of Expenditures 

Alaska Output/Sales Alaska Payroll Alaska Employment 
Type of Expenditure D1rect Indirect Total D1rect Indirect Total D1rect lnd~rect Total 
Food $547 $333 $88 $191 $89 $28 0 0 0 0 0035 0 0 39 
Lodging $1,000 $651 $1,656 $304 $174 $478 0.0195 0.0066 0.0261 
All other trip-related expenditures $588 $39e $98~ $251 $104 $355 0.0131 0.0041 0.0172 
Commercial transport $1,000 $69: $1,692 $257 $167 $424 0.0073 0.0064 0.0136 
Fuel $601 $505 $1,112 $13E $96 $232 0.0062 0.0032 0.0094 
Air charter $1,000 $521 $1,521 $257 $128 $385 0.0166 0.0051 0.0217 
Boat chmter $1,000 $521 $1,521 $257 $128 $385 
Guide services $1,000 $70( $1,700 $517 $209 $72E 
Personal transportation, repair $1,000 $70 $1,705 $519 $209 $728 
Personal transportation, patts $506 $37 $879 $21( $99 $309 
Boats, new investment $225 $13( $355 $84 $35 $118 
Boat maintenance $718 $503 $1,220 $371 $15( $521 
Plane maintenance $347 $243 $59( $18( $72 $25~ 

Vehicles, new investment $25 $19 $44 $11 $5 $16 
Vehicle maintenance $21 $15( $363 $111 $45 $155 

.. Note. These coefftctents were denved usmg the Alaska Input-Output Model, as descnbed m Appendix I. 
ISER file: Sport Analysis. 

0.0166 0.0051 0.0217 
0.0223 0.0085 0.0308 
0.0224 0.0085 0.0309 
0.0107 0.0038 0.0145 
0.0040 0.0014 0.0054 
0.0160 0.0061 0.0221 
0.0077 0.0030 0.0107 
0.0006 0.0002 0.0008 
0.0048 0.0018 0.0066 

Some kinds of expenditures have a much higher economic impact on Alaska than others, per dollar 
spent-depending on how much of the expenditure leaks out of the economy. For example, $1 ,000 
of expenditures on boat charters, guide services, lodging, and automobile repair generates $1,000 
in value added for Alaska businesses. By contrast, $1,000 in expenditures for food, fuel, bait, or 
tackle generates only about half as much value added for businesses operating in Alaska, because a 
large share of expenditures for those items goes to non-resident producers. 

The direct effects of $1,000 in expenditures on payroll in Alaska depend on the labor component of 
providing the goods or services. So, for example, $1,000 in expenditures for lodging generates 
more than twice as much payroll as $1 ,000 in expenditures for fuel. 

Our model calculates effects on employment in Alaska as effects on payroll, divided by average 
annual earnings per worker. Therefore, $1,000 in expenditures has a greater effect on employment, 
the greater the share that goes to payroll and the lower the average wage. Some kinds of 
expenditures create much more direct employment than others. Only $44,000 in expenditures for 
guide services is needed to create a direct guide job (annual average equivalent), while $161,000 in 
expenditures is needed to create a direct job in fuel sales. 

Indirect economic impacts result from re-spending by Alaska households of income earned as direct 
payroll, as well as re-spending of angler expenditures by firms for business services. Indirect 
economic impacts reflect significant leakage of expenditures from the Alaska economy. For most 
types of expenditures, indirect economic impacts on payroll and employment are about half the level 
of direct economic impacts. 
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Table VII-Sa shows, for Scenario A (200,000 additional sockeye) the projected economic impacts 
of the total increase in Kenai River expenditures, while Table VII-Sb shows the projected economic 
impacts of the smaller net change in resident expenditures. As expected, the economic impacts of 
the total change in Kenai River expenditures are much larger than the economic impacts of the net 
change in angler expenditures. By itself, the $SS8,000 increase in resident angler expenditures for 
Kenai River trips would generate an increase of $43S,OOO in Alaska value added, $138,000 in 
payroll, and 6.S annual average jobs. However, the smaller net increase of $108,000 in resident 
angler expenditures (Table VII-Sb) would generate an increase of $40,000 in Alaska value added, 
$17,000 in payroll, and 0.8 annual average jobs. 

Why would the net change in economic impacts be so small? Part of the reason is that the net 
change in expenditures is only about 20 percent of the total increase in Kenai River expenditures, as 
we noted above. However, another factor is that a greater share of Kenai River expenditures are for 
types of goods or services (in particular, vehicle investment and maintenance and food) that have a 
relatively smaller economic impact on Alaska. A greater share of expenditures for trips to other sites 
are for types of goods or services (in particular air charters, boat charters, and guide services) that 
have a relatively larger economic impact on Alaska-because less of the expenditure leaks out of 
the economy. 

Tables VII-6a and VII-6b correspond to Tables VII-Sa and VII-Sb, but provide summary economic 
impacts for all our spmt fishery scenarios. Economic impacts are slightly higher for Scenario B 
(higher sport bag limit) than for Scenario A, because more anglers would be attracted to the Kenai 
River by the combination of a higher bag limit and more fish. Economic impacts would be only 
about half as great for Scenario D (increasing sockeye by just 100,000), because changes in 
expenditures would only be about half as large. Economic impacts would be somewhat smaller for 
Scenario A3 (low sockeye run) because the extra fish attract relatively fewer additional anglers 
when the overall quality of the fishing is not as good. 

Measuring Changes in Economic Impacts of Non-Resident Expenditures 

In Chapter VI, we did not analyze changes in non-residents' willingness to pay for Kenai River 
sport fishing, because our focus is on net economic value to Alaskans. In considering changes in 
economic impacts, however, we are interested not only in changes in resident expenditures, but also 
in changes in non-resident expenditures-because both affect economic impacts in Alaska. Non
resident households accounted for more than 40 percent of households that fished for Kenai River 
sockeye and kings in 1993. 

How might changes in the number of sockeye entering the Kenai River affect non-resident fishing 
expenditures? As with resident expenditures, it is likely that much of any increase in non-resident 
expenditures for fishing the Kenai River would be offset by reduced expenditures for fishing 
elsewhere in Alaska--{)r by reduced expenditures for other kinds of activities in Alaska. However, 
if a change in management of Kenai River salmon caused non-residents to spend more time (and 
money) in Alaska, this would represent a net gain in total Alaska expenditures. Also, this increased 
spending for Kenai River fishing would likely be further multiplied by other kinds of expenditures 
these visitors might make. Thus to examine how non-resident expenditures might change, we 
focused on how improving the quality of Kenai River sport fishing opportunities might affect the 
total number of days non-residents spend in Alaska. 
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Table VII-Sa. Cook Inlet Salmon Economic Impact Model: Economic Impacts of Changes in 
Kenai River Expenditures Only: Scenario A: +200K at Sonar 

Estimated Economic Impacts 
Change in Alaska Output/Sales Alaska Payroll Alaska Employment 

Type of Expenditure expenditures Direct Indirect Total Direct Indirect Total Direct Indirect 
Food $158,978 $86,886 $52,971 $139,858 $30,384 $14,127 $44,511 1.7 0.5 
Lodging $24,869 $24,869 $16,310 $41,179 $7,561 $4,323 $11,883 0.5 0.2 
All other trip~ related expenditures $91,834 $54,000 $36,195 $90,195 $23,009 $9,587 $32,596 1.2 0.4 
Commercial transport $3,008 $3,008 $2,082 $5,090 $773 $502 $1,275 0.0 0.0 
Fuel $73,18( $44,378 $36,963 $81,341 $9,936 $7,043 $16,979 0.5 0.2 
Air charter $( $0 $0 $0 $0 $C $0 0.0 0.0 
Boat charter $3,636 $3,636 $1,895 $5,531 $934 $46c $1,400 0.1 0.0 
Guide services $( $0 $0 $0 $0 $C $0 0.0 0.0 
Personal transportation, repair $2,057 $2,057 $1,445 $3,508 $1,067 $431 $1,498 0.0 0.0 
Personal transportation, parts $2,057 $1,040 $769 $1,809 $433 $203 $636 0.0 0.0 
Boats, new investment $23,697 $5,324 $3,078 $8,402 $1,987 $82( $2,807 0.1 0.0 
Boat maintenance $24,579 $17,640 $12,353 $29,993 $9,125 $3,683 $12,808 0.4 0.2 
Plane maintenance $5,685 $1,973 $1,382 $3,356 $1,021 $412 $1,433 0.0 0.0 
Vehicles, new investment $84,453 $2,138 $1,593 $3,730 $941 $421 $1,362 0.0 0.0 
Vehicle maintenance $59,307 $12,670 $8,872 $21,542 $6,554 $2,645 $9,199 0.3 0.1 
TOTAL 557,341 $259,620 $175,909 $435,535 ~93,725 ~44,66 $138,387 4.8 1.7 
1SER file. Spm t AnalysiS. 

Table Vll-5b. Cook Inlet Salmon Economic Impact Model: Economic Impacts of Net Changes in 
Resident Angler Expenditures: Scenario A: +200K at Sonar 

Estimated Economic Impacts 

Total 
2.2 
0.6 
1.6 
0.0 
0.7 
0.0 
0.1 
0.0 
0.1 
0.0 
0.1 
0.5 
0.1 
0.1 
0.4 
6.5 

Change in Alaska Output/Sales Alaska Payroll Alaska Employment 

Type of Expenditure expenditures Direct Indirect Total Direct Indirect Total Direct Indirect Total 
Food $41,782 $22,835 $13,922 $36,757 $7,985 $3,713 $11,698 0.4 0.1 0.6 
Lodging $9,600 $9,600 $6,296 $15,897 $2,919 $1,669 $4,587 0.2 0.1 0.3 
All other trip~ related $28,876 $16,979 $11,381 $28,360 $7,235 $3,014 $10,249 0.4 0.1 0.5 
expenditures 
Commercial transport $2,851 $2,851 $1,973 $4,824 $733 $476 $1,209 0.0 0.0 0.0 
Fuel -$15,296 -$9,276 -$7,726 -$17,002 -$2,077 -$1,472 -$3,549 -0.1 0.0 -0.1 
Air charter -$4,247 -$4,247 -$2,213 -$6,460 -$1,091 -$544 -$1,635 -0.1 0.0 -0.1 
Boat chmter -$15,924 -$15,924 -$8,298 -$24,222 -$4,092 -$2,039 -$6,131 -0.3 -0.1 -0.3 
Guide services -$3,607 -$3,607 -$2,525 -$6,132 -$1,866 -$753 -$2,619 -0.1 0.0 -0.1 
Personal transport., repair -$1,754 -$1,754 -$1,232 -$2,990 -$910 -$367 -$1,277 0.0 0.0 -0.1 

Personal transport., parts -$1,754 -$887 -$655 -$1,542 -$369 -$173 -$542 0.0 0.0 0.0 

Boals, new investment -$443 -$99 -$57 -$157 -$37 -$15 -$52 0.0 0.0 0.0 

Boat maintenance -$459 -$329 -$231 -$560 -$170 -$69 -$239 0.0 0.0 0.0 
Plane maintenance $3,558 $1,235 $865 $2,100 $639 $258 $897 0.0 0.0 0.0 
Vehicles, new investment $38,485 $974 $726 $1,700 $429 $192 $621 0.0 0.0 0.0 
Vehicle maintenance $27,000 $5,768 $4,039 $9,807 $2,984 $1,204 $4,188 0.1 0.0 0.2 
TOTAL $108,669 $24,120 $16,265 ~40,380 $12,310 $5,093 $17,404 0.6 0.2 0.8 
1SER fde. Spm t Analysis. 
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Table Vll-6a. Changes in Economic Impacts of the Sport Fishery: 
Effects of Changes in Kenai River Expenditures Only 

Sccnano Name an Code 
Higher spmt 

+lOOK at Higher sport and dipnct +lOOK at -lOOK at 
sonar bag limit bag limits sonar sonar Low run 

Type of Economic Impact A B c D E A3 
Change in Alaska Output/Sales 
Change in direct impact $259,620 $272,172 $216,910 $118,602 -$98,235 $223,518 
Change in indirect impact $175,909 $184,402 $147,101 $80,380 -$66,604 $151,516 
Change in total impact $435,535 $456,580 $364,016 $198,985 -$164,842 $375,039 
Change m ~Iaska Payroll 
Change in direct impact $93,725 $98,263 $78,339 $42,821 -$35,475 $80,688 
Change in indirect impact $44,662 $46,821 $37,331 $20,405 -$16,904 $38,455 
Change in total impact $138,387 $145,084 $115,670 $63,226 -$52,379 $119,144 

C_Eange '!1 J\~a~ka. Employment 
Change m d1rect nnpact 4.8 5.0 4.0 2.2 -1.8 4.1 
Change in indirect impact 1.7 1.8 1.4 0.8 -0.6 1.5 
Change in total impact 6.5 6.8 5.4 3.0 -2.5 5.6 

Expressed as a nercentai!C of Scenario A: 
Change m Alask_a Output/Sales 
Change in direct impact 100% 105% 84% 46% -38% 86% 
Change in indirect impact 100% 105% 84% 46% -38% 86% 
Change in total impact 100% 105% 84% 46% -38% 86% 
~~ange m ~~a~Ka Payroll 
Change in direct impact 100% 105% 84% 46% -38% 86% 
Change in indirect impact 100% 105% 84% 46% -38% 86% 
Change in total impact 100% 105% 84% 46% -38% 86% 
~~ange 1~ ~~a<;Ka.Employment 
Change m dll'ect tmpact 100% 105% 84% 46% -38% 86% 
Chm1ge in indirect impact 100% 105% 84% 46% -38% 86% 
Change in total impact 100% 105% 84% 46% -38% 86% 
ISER tHe: Sport Analysts. 

Table Vll-6b. Changes in Economic Impacts of the Sport Fishery: 
Effects of Net Changes in Resident Angler Expenditures 

0.6 0.7 0.5 0.3 -0.2 0.5 
0.2 0.2 0.2 0.1 -0.1 0.2 
0.8 0.9 0.7 0.4 -0.3 0.6 

100% 109% 91% 42% -30% 71% 
100% 109% 91% 42% -30% 7l(Yo 
100% 109% 91% 42% -30% 71% 

100% 108% 88% 43% -32% 76% 
100% 108% 89% 43% -31% 74% 
100% 108% 89% 43% -32% 75% 

100% 108% 88% 43% -32% 75% 
100% 108% 89% 43% -32% 75% 
100% 108% 88% 43% 75% 
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Estimating Changes in Non-Resident Expenditures 
To examine potential changes in expenditures by non-resident anglers, we used results from two 
ISER surveys of non-resident households that had bought sport fishing licenses in Alaska. As we 
describe below, those survey results have shortcomings that limit their application. In general, we 
found that many non-residents households might fish more on the Kenai River, and might stay 
longer in Alaska, if there were better sockeye fishing. 

But we found no statistical relationship between the survey responses and specific management 
changes we asked about. And in some cases we believe respondents made unrealistically high 
estimates of how much they would extend their trips to take advantage of two weeks of better 
sockeye fishing in July. Still, because so many non-residents fish for Kenai River sockeye and 
kings, it is crucial to look at how their expenditures for fishing could change if there were improved 
sockeye fishing. So, we used the survey results in a limited way (as described below) to come up 
with very rough, order-of-magnitude estimates of potential changes in economic impacts as a result 
of increases in non-resident spending. 

POTENTIAL CHANGES IN THE NUMBER OF DAYS NON-RESIDENTS SPEND IN ALASKA 

In late 1993, we sent a mail-back questionnaire to a sample of households that had bought 1993 
non-resident Alaska sport fishing licenses. We asked where and when they had fished, for what 
species, and what their expenditures were. Based on responses to that survey, in January 1995 we 
sent a short follow-up survey to all the households that reported fishing in Southcentral Alaska in 
1993. We sent slightly different versions of the survey to those households that had fished the 
Kenai and those that had fished elsewhere in Southcentral Alaska. Copies of the two versions of 
our non-resident sport fish survey questionnaire are included in Appendix F. 

In both versions of the questionnaire, we asked non-resident households that had fished 
Southcentral Alaska in 1993 how their fishing behavior and the length of their trip to Alaska might 
have changed if the quality of fishing for red salmon in the Kenai River had been different. As 
examples of differences in the quality of fishing, we randomly asked different respondents how 
their fishing behavior and length of trip would have been affected by higher or lower bag limits, and 
shorter or longer average times necessmy to catch a fish. 

Table VII-7 summarizes the responses to our non-resident household survey. Among those 
households that had fished for Kenai River red (sockeye) or king salmon during their 1993 visits, 
56 percent said that fishing for Kenai late-run reds was either very important or somewhat impottant 
in their decision to visit Alaska in 1993. 

Almost half the non-resident households that had fished for Kenai River reds or kings said their 
fishing would have changed in some way-from spending more time on the fishing trips they took 
to changing the duration of their Alaska visits-in response to better or worse conditions for Kenai 
red salmon fishing. About 16 percent said they would have lengthened their Alaska visits in 
response to better red salmon fishing, or shortened them in response to poorer fishing. 

However, a vm·iety of statistical tests, including simple cross-tabulations and binomial probit 
models, failed to show any significant relationships between the magnitude of the change in the 
fishing quality-as measured by the change in the bag limit or time to catch a fish-and how 
respondents said they would change their behavior. 
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Table Vll-7. Summary of Responses to Non-Resident Angler Survey 
Households which 

fished for Kenai 
reds or kings 

in 1993 
As a factor in the decision to visit Alaska in 1993, 
fishing for Kenai late-run reds was: (a) 
Very important 24.1% 
Somewhat important 32.4% 
Not important 43.5% 
Did the household have information about Kenai late 
mn red salmon bag limits and openings before 
visiting Alaska in 1993? (a) 
Yes 27.5% 
No 72.5% 
Would better or worse fishing on the Kenai have 
affected the length of the visit to Alaska? (b) 
Yes 15.7% 
No 84.3% 
Number of survey responses about number of days by 
which households would have extended their visits 37 

Number of days by which households would have 
extended their visits to Alaska (c) 
1-3 days 32% 
4-7 days 43% 
8-14 days 3% 
More than 14 days 22% 
Average number of days by which households would have 
extended their visit to Alaska: 
Average of trip extensions reported by all respondents 7.9 
Average adjusted for maximum of 14 days 6.5 
Average adjusted for maximum of 7 days 4.8 . . (a) Responses for all households. (b) Responses f01 households whtch vtstted Alaska m July . 

ISER file: Nonresident angler analysis. 

Households which All households 
fished elsewhere which fished 
in Southcentral in Southcentral 
Alaska in 1993 Alaska in 1993 

4.7% 13.0% 
20.0% 24.8% 
75.3% 62.9% 

18.4% 21.9% 
8L6% 78.1% 

10.1% 13.0% 
89.9% 87.0% 

24 

29% 31% 
46% 44% 
8% 5% 

17% 20% 

8.5 
6.5 
5.0 

For example, some anglers were asked to suppose that the bag limit had been three fish per day 
instead of two, while other anglers were asked to suppose that the bag limit had been five fish per 
day instead of two. But increasing the bag limit by three fish per day did not make non-residents 
any more likely to spend more time fishing for red salmon than increasing the bag limit by only one 
fish per day. And among those who said they would lengthen their visits in response to better 
fishing, the number of extra days they would have spent was not related to either the bag limit or the 
amount of time they could expect to spend catching a fish. The fact that there was no statistically 
significant difference in responses as to whether changing the bag limit would cause non-residents 
to extend their stay, or if so by how many days, suggests that their responses can not be reliably 
related to any particular change in the management of the Kenai. 

Among those non-resident households that had fished in other parts of Southcentral Alaska (but not 
the Kenai River), 5 percent said that fishing for Kenai late-run reds was very impmtant in their 
decision to visit Alaska in 1993, and another 20 percent said it was somewhat important--even 
though they didn't actually make it to the Kenai River to fish. 

Of those households that visited in July, about forty percent said that better fishing on the Kenai 
would have led them to fish for Kenai River reds, and about 10 percent said they would have 
lengthened their stay in Alaska. Again, however, there was no statistically significant relationship 
either between the likelihood that they would fish for Kenai reds aud the amount of improvement 
in red salmon fishing, or between the length of an extended stay and the amount of improvement in 
the fishing. 
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The survey results imply that better fishing on the Kenai River would indeed cause some increase in 
the number of days non-resident anglers spend fishing in Alaska, and thus some increase in non
resident angler expenditures. However, the fact that there was no statistically significant relationship 
between the change in the quality of fishing and how much longer respondents said they would 
have stayed in Alaska makes it difficult to develop a reliable estimate of the potential change in non
resident expenditures, or how the change in expenditures might vary among our study scenarios. 

In order to develop an estimate of the general magnitude of the potential change in expenditures by 
non-residents in response to better fishing on the Kenai, we began by estimating the increase in the 
number of days that non-residents might spend in Alaska. As shown in Table VII-8, we estimated 
that there were 21,000 non-resident households whose visits to Southcentral Alaska started in July 
1993. We multiplied this number of non-resident households by the percentage who said they might 
extend the length of their trips if the fishing for Kenai River reds were better. This results in an 
estimate of 2,693 non-resident households that would spend more time in Alaska. In our survey, 
these anglers said that they would extend their trips by an average of about 8 days (responses 
ranged from 1 additional day to 30 additional days). Multiplying the 2,693 households who said 
they would spend more time in Alaska by an average trip extension of 8.2 days results in an 
estimated increase of 21 ,969 non-resident days spent in Alaska. 

Table VII-B. Potential Change in Non-Resident Days Spent in Alaska 
in Response to Better Kenai Sockeye Salmon Fishing 

Households which Households which fished All households which 
fished for Kenai reds elsewhere in Southcentral fished in South central 

or kin sin 1993 Alaska in 1993 Alaska in 1993 
Estimated total number of households in group (a) 
Percentage which would extend the length of their visit (b) 
Estimated number extending visit 
Average number of days by which households would have 
extended their visit to Alaska (b) 

10,060 
15.7% 
1,579 
7.9 

Estimated total increase in days spent in Alaska 12,507 
(a) Includes only households that visited Southcentral Alaska in July of 1993. 
(b) See survey results reported in Table VII-7. 
ISER file: Nonresident angler analysis. 

II ,021 21,081 
10.1% 12.8% 
I, 113 2,693 

8.5 8.2 

9,462 21,969 

How reliable is this estimate? Unfortunately, it is not very reliable, for several reasons. First, we 
believe that respondents' estimates about whether or not they would have spent longer in Alaska, 
and if so how much longer, may be biased upwards. It is probably very difficult for non-resident 
anglers, filling out a survey form more than a year after their visit to Alaska, to provide an accurate 
response as to whether they would in fact stay longer in Alaska, and by how many days, if the 
fishing were better on the Kenai River. Our experience with survey research suggests that some 
respondents unintentionally overestimate the magnitude of how they might respond to this kind of 
hypothetical change, because it easy to respond that you would do something you would like to do 
when there is no actual cost involved. 

The management changes addressed by this study would improve the fishing on the Kenai River for 
a period of about 14 days. However, as shown in Table VII-7, 20 percent of the respondents who 
said they would increase their stay in response to better fishing said that they would increase their 
stay by more than 14 days. While it is possible that better fishing might cause some anglers to 
extend their stay by more than the total period of time for which the fishing was better, it is 
questionable whether 20 percent would do so. This provides an additional indication that 
respondents' answers about how much they might extend their trips might be biased upwards. As 
shown in the bottom of Table VII-7, if we allowed a maximum of 14 days additional stay in Alaska 
in response to better fishing, this would slightly reduce the average trip extension and the resulting 
estimated increase in non-resident days in Alaska. 
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The most impmtant reason for not placing a great deal of confidence in the estimates in Table VII-8 
is the fact that our survey respondents' answers are not correlated with the hypothetical 
improvement in Kenai River fishing quality. To actually increase non-resident days by the amount 
estimated in Table VII-8, we can't use our survey responses to say whether it would be necessary 
to increase the bag limit by one per day, two per day or five per day. This means that any estimates 
we develop about changes in the economic impacts of non-resident spending can't be related to any 
of our study scenarios. In order to increase the number of days that non-residents spend in Alaska 
by our Table VII-8 estimate of 21,969, we can't say whether it would be necessary to increase the 
Kenai River sonar count by 100,000, 200,000 or 400,000. 

A different problem-and a potential source of downward bias to the estimates in Table VII-8-is 
that they do not take account of the extent to which improved fishing might attract additional non
resident anglers to Alaska, who would not otherwise have visited Alaska. Our estimates in Table 
VII -8 of additional non-resident angler days in Alaska are based on responses of anglers who had 
already made the decision to visit Alaska, some of whom said they would have stayed longer in 
response to improved fishing on the Kenai River. However, we did not interview anglers who had 
not visited Alaska. It would be very difficult to design such a survey or to obtain accurate estimates 
as to how the behavior of this much larger group of anglers might change in response to better 
fishing on a particular stream in Alaska. 

What our survey responses do clearly show is that some non-residents consider the quality of Kenai 
River late-run sockeye fishing to be an impmtant factor in their decision to visit Alaska, and in how 
long they might stay in Alaska. The fact that there are large numbers of non-resident anglers who 
visit Alaska-and even larger numbers who do not visit Alaska-means that if better fishing on the 
Kenai River caused even a relatively small percentage of both groups to increase the time they spend 
in Alaska, this could lead to a substantial increase in the number of days spent by non-residents in 
Alaska. But we cannot provide a reliable estimate of how large this increase might be, or how it is 
related to any specific change in the quality of sport fishing, such as that which might result from 
increasing the Kenai River sonar count by 200,000. 

POTENTIAL CHANGES IN NON-RESIDENT EXPENDITURES 

The next step in estimating potential changes in economic impacts of non-resident sport fishing is to 
estimate how much additional spending in Alaska might result from more days spent by non
residents in Alaska. Table VII-9 shows several different estimates of expenditures per day, all of 
which were derived from our 1993 survey of non-resident anglers. The top part of the table shows 
estimated expenditures per day on different kinds of fishing trips. Non-resident households spent 
an average of $108 per day on Kenai July trips for "red salmon" or "salmon." 

However, non-resident total expenditures in Alaska would not necessarily increase by this amount 
for each additional day visitors spent in Alaska in response to better fishing on the Kenai-even if 
they spent all that time fishing the Kenai. The reason is that visitors would probably offset at least 
part of the extra expenditures associated with more days spent in Alaska-whether or not they spent 
the entire extra time fishing the Kenai-by reducing their expenditures during the rest of their visit. 

As shown in the second part of Table VII-9, average expenditures per day during non-resident 
anglers' visits to Alaska were negatively correlated with the length of time spent in Alaska. The 
longer non-resident anglers stayed in Alaska, the lower their average spending per day. For 
example, non-resident anglers who took trips of 8 to 4 days spent an average of $194 per day, 
while non-resident anglers who took trips of 14 to 30 days spent an average of $125 per day. 
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Table Vll-9. Selected Estimates of Non-Resident Expenditures per Day 
E~pendltures pet day.on fishing trips (a) · 
All Southcentral Alaska trips $138 
All Kenai River trips $131 
All Kenai River July trips $138 
Kenai July trips for "red salmon" or "salmon" $108 

AV~raQe expenditure p~i ifa)llnAiaska (b).····· 
Tripsof1-7days $301 
Tripsof8-!4days $194 
Trips of 14-30 days $125 
Trips of more than 30 days $63 

esiimate~Jilqii!~sein\otalspend!og ·per •~tra•ifa}'in.Atlls~~·!cr ··· $24 
Source: ISER non~residenl survey, 1993. Data are for non~resident household expenditures in Alaska. 
(a) For more details about non-resident fishing trip expenditures, see Table VII-1. 
(b) Based on responses to questions about total tdp expenditures in Alaska (question A9A) 
and total number of days spent in Alaska (question A4). 
(c) See discussion of regression results in text. 
ISER file: Expenditures per day. 

To examine further the relationship between trip length and total household expenditures, we 
estimated a linear regression to see how the length of visit, the number of visitors in the household, 
and the presence of friends or relatives in the state affected the household's total spending within 
Alaska. The results of our regression are: 

Total Spending= 24.3*Trip Length in days+ 651.6*Number HH members visiting Alaska 
- 1200.7*(1 if visiting friends or relatives, 0 otherwise)+ 864.5 

[Number of observation=3168; R-Squared=.165; t-statistics are 12.2 for Trip Length, 17.4 for Number of HH members, and -13.4 
for Visiting Friends or Relatives] 

The coefficients measure how much a change in an independent variable will affect the size of the 
dependent variable- here, the dependent variable is total spending in Alaska. The results suggest 
that for the sample of non-resident anglers who visited Alaska in 1993, total spending in Alaska 
increased by only $24.30 per extra day spent in Alaska. 

How is it possible that total spending could increase by only this amount per extra day in Alaska, 
given the much higher figures for average spending per day shown in the top part of Table VII-9? 
Table VII-10 provides an example of how the increase in total spending per extra day spent in 
Alaska might be less than average expenditures per day-even much less. In this example, an 
angler who spends ten days in Alaska spends an average of $194 per day, for a total of $1,940, 
while an angler who spends 20 days in Alaska spends an average of $125 per day, for a total of 
$2,500. The angler who spends 20 days spends $560 more in Alaska, or $56 per extra day-which 
is well below average spending per day for even the 20-day trip. 

Table Vll-10. How the Increase in Total Spending Per Extra Day in Alaska 
Can Be Less Than Average Expenditure per Day: An Example 
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Why would average spending per day decline as the length of the stay increases? One possible 
reason is that some non-resident may have a limited total amount which they can afford to spend in 
Alaska. If they spend more time in Alaska, the limited amount they have to spend has to be spread 
over more days. In the extreme, if a non-resident angler with a fixed amount to spend in Alaska 
decided to take a longer trip to Alaska because the Kenai River fishing was better, his extra 
spending per extra day in Alaska would be $0. 

We do not have sufficient information to know exactly how much spending might increase for each 
extra day that non-resident anglers spent in Alaska in response to better Kenai River fishing. We 
believe that it is less than the average of $108 per day that they spend per day fishing the Kenai 
River, because of the evidence that anglers who stay longer spend less per day on average. 
However, we believe that it is probably significantly greater than the $24 per extra day estimated 
from the total Alaska spending reported by all anglers we surveyed-which includes anglers who 
may have visited Alaska primru:ily for reasons other than fishing. 

As shown in the middle pmt of Table VII-11, we used $108 per day as a "high estimate" of the 
increase in total spending per extra day, and $24 per day as a "low estimate." We chose an 
intermediate figure-$7 5 per day-as a "medium estimate. These result in low, medium, and high 
estimates of the potential increase in spending of $527 thousand, $1.6 million, and $2.4 million. 

Table Vll-11. Potential Change in Non-Resident Expenditures 
Re!IPonse to Better Kenai Red Salmon 

]As;:um<'d increase in expenditures per extra day ($) (b) 

increase in expenditures, based on number of non-resident anglers in 1993 

]As;:um<'d growth in number of non-resident Kenai anglers above 1993 level 

estimated increase in non-resident expenditures in response to better Kenai 
fishing 

(b) See discussion in text of change in expenditures per extra day in Alaska, 
(c) See discussion in text of growth in non-resident fishing. 
ISER file: Nonresident angler analysis. 

$527,252 

20% 

$632,702 

$1,647,662 

30% 
$2,141,961 

These estimates are based on the number of non-resident angler households that visited Alaska 
beginning in July 1993. However, the number of non-resident anglers visiting Alaska has been 
growing rapidly. As was illustrated in Figure II-7 in Chapter II, between 1983 and 1993, the 
number of non-resident sport anglers in Alaska (as measured by sales of non-resident sport fishing 
licenses) increased from 86,000 to 189,000, or at an annual average growth rate of 10.6 percent per 
year. In 1994, the number of non-resident anglers grew by another 16 percent to 219,000. 
Although data entry for 1995 license sales are not yet complete, preliminary indications m·e that 
substantial growth continued in 1995. 

These data are for statewide sales of non-resident licenses. We do not have data on how the number 
of non-residents fishing the Kenai has changed over time. However, it seems likely that this number 
has grown rapidly, and will continue to grow. How rapidly it will grow will depend, in part, on 
management decisions which affect Kenai River sport fishing opportunities for non-residents. 

As the non-resident sport fishing population grows, then the potential increase in non-resident 
spending that would result from some of those fishermen spending more time in Alaska due to 
better Kenai River sport fishing also grows. We do not have sufficient information to estimate 
reliably how much this growth might be. In general, we might expect the change in non-resident 
expenditures associated with better Kenai River fishing to grow over time, but to eventually level 
off due to constraints related to physical facilities, crowding, and the number of fish available. 
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We adjusted our estimates of the change in non-resident expenditures upward to reflect this growth 
in the number of non-resident anglers. As shown in the bottom part of Table VII-II, we chose 20 
percent as a "low estimate" of the increase in the change in expenditures above the level estimated 
based on the number of anglers who fished in 1993. We chose 30 percent as a "medium estimate" 
of the increase and 40 percent as a "high estimate" of the increase. This results in low, medium and 
high estimates of the potential increase in non-resident angler spending of $633,000, $2.1 million, 
and $3.3 million. 

Estimated Economic Impacts of Changes in Non-Resident Expenditures 
Table VII-12 shows the economic impacts associated with our low, medium and high estimates of 
changes in non-resident angler expenditures. Our estimates of the change in Alaska employment are 
for an increase of 13.3 jobs in our low estimate, 45.1 jobs in our medium estimate, and 69.9 jobs in 
our high estimate. Our estimates of the change in Alaska payroll are for an increase of $288 
thousand in our low estimate, $975 thousand in our medium estimate, and $1.5 million in our high 
estimate. 

There is a very wide range of variation between these estimates. It would clearly be desirable to 
have a more precise estimate. But due to the uncertainty associated with the many assumptions 
needed to develop our estimates of changes in expenditures, we cannot develop a more precise 
estimate. We think it is likely that the economic impacts would be within the range between our low 
estimates and our high estimates. We also think that our medium estimates are more likely than the 
low or high estimates. But we cannot rule out the possibility that the actual effects might be as low 
as the low estimate or as high as the high estimate-or even outside this range. 

Table Vll-12. Order-of-Magnitude Estimates of Changes 
lmflaclts of Non-Resident 

allocation of expenditures among different expenditure categories in the Cook Inlet Salmon Economic Impact 
Model, sec Appendix C, Tables C-2 and C-3. 
(b) Based on estimates of changes in expenditures derived in Table VII-11. 
ISER file: Nonresident angler analysis. 
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Summary of Changes in Economic Impacts 

Table VII-13 summarizes the results of our analysis for changes in economic impacts due to 
changes in resident and non-resident expenditures. The changes in economic impacts are 
overwhelmingly attributable to changes in non-resident expenditures. In this table we have used our 
"medium estimates" of the changes in economic impacts due to changes in non-resident economic 
impacts. We consider these medium estimates more likely than our low or high estimates, but we 
cannot rule out the possibility that the actual effects might be significantly lower or higher. 

As we discussed earlier, we cannot relate our estimates of changes in economic impacts of non
resident expenditures to specific study scenarios, because our survey responses provided no 
statistical basis for relating changes in non-resident visits to specific changes in the quality of Kenai 
River sport fishing. 

Table Vll-13. Changes in Economic Impacts of the Sport Fishery: Summary 

(b) From Table VII-12. 
ISER file: Spmt Analysis. 

There are important differences between our analysis and findings with respect to changes in net 
economic value of sport fishing in Chapter VI and our analysis and findings with respect to changes 
in economic impacts of sport fishing in this chapter. 

Our analyses in Chapter VI showed that better sport fishing on the Kenai--or at other Alaska 
sites--can significantly increase the net economic value that Alaska residents derive from sport 
fishing. But better fishing on the Kenai would result in relatively small increases in economic 
impacts attributable to resident spending. Put differently, better fishing on the Kenai would allow 
Alaska sport anglers to enjoy significantly more non-market value-but it would not greatly 
increase the total impact they have on the Alaska economy. 

In Chapter VI, we did not measure changes in net economic value to non-residents. (Similarly, in 
Chapter IX, we did not measure changes in the net economic value of commercial fishing for non
resident fishermen). But as shown in this chapter, by bringing additional dollars into the Alaska 
economy, better fishing on the Kenai could substantially increase the total economic impact tbat 
spending by non-resident fishermen has on the Alaska economy. 
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Regional Distribution of Changes in Economic Impacts 

What is the regional distribution within Alaska of the projected change in economic impacts of 
commercial fishing? As we discuss in Appendix I, the Alaska Input-Output Model is configured 
into four regions of Alaska: Southcentral, Southeast, Southwest, and Arctic-Yukon-Kuskokwim. 
Because the economic impacts of the Upper Cook Inlet commercial fishery and the Kenai River 
sport fishery are overwhelmingly concentrated in the Southcentral region, we did not report 
projections separately for these four regions. 

The model was not designed to track in detail where economic impacts of commercial fishing 
expenditures occur within Southcentral Alaska. To trace the distribution of economic impacts 
between the Kenai Peninsnla Borough and other parts of Southcentral Alaska would require 
development of very detailed assumptions about where expenditures by each industry occur. Even 
if we tried to collect data to develop these assumptions, the information would likely be out of date 
soon due to changes in the structure of interregional purchases, such as have likely occurred as a 
result of the construction of major new retail outlets on the Kenai Peninsula in recent years. 

We also did not collect information in our surveys about where sport fishing expenditures occur in 
Southcentral Alaska. To develop rough estimates of the share of impacts that might occur within the 
Kenai Peninsula Borough, we made assumptions about the shares of each type of angler 
expenditure (and thus the share of direct economic impacts) that would occur within the Kenai 
Peninsula Borough. Note that expenditures for Kenai River fishing do not necessarily occur in the 
Kenai Peninsula Borough. or example, a sport angler fishing the Kenai River may buy gas and 
tackle in Anchorage. Similarly, some expenditures for fishing at other sites occur within the Kenai 
Peninsula Borough. 

For each industry, we also assumed that the share of indirect economic impacts occurring within 
Kenai Peninsula Borough would be the same as for direct economic impacts. Although we believe 
that this probably overstates the share of indirect effects occurring within the borough, we did not 
have the detailed data needed to develop more reliable assumptions. We then used these 
assumptions to estimate the share of direct and indirect economic impacts that would occur within 
the Kenai Peninsula Borough. Our assumptions and calculations for Scenario A (+200K) are 
shown in Appendix C, Tables C-4 and C-5. 

Our rough estimates suggest that most-about 80 percent-of the changes in sport fishing 
economic impacts would occur within the Kenai Peninsula Borough. This is because most of the 
projected impacts result from increased non-resident expenditures, and we assume that most of 
these additional non-resident expenditures would occur within the Kenai Peninsula Borough. 



Chapter VIII. Profile of the Upper Cook Inlet Fishery 
and Assumptions for Economic Analysis 

This chapter first profiles the Upper Cook Inlet commercial salmon fishery, and then estimates 
changes in what economists call "accounting income." Accounting income includes profits permit 
holders earn and payments crew members earn. It's called accounting income to distinguish it 
from net economic value, discussed in the next chapter. It's an important part of net economic 
value-but it doesn't measure all value because it doesn't include the value of fishermen's time. 
The estimates of changes in accounting income presented in this chapter are important for the net 
value analysis in Chapter IX and the economic impact analysis in Chapter X. 

We estimate changes in accounting income by estimating changes in the harvest value (which 
represents revenues of permit holders), harvest expenditures, and crew payments. 

Tables VIII-I through VIII-4 show harvest levels, ex-vessel value, employment, and other 
information about the Cook Inlet salmon fishery in the 1990s. That information provides the 
basis for our estimates of potential changes in harvest value and expenditures and allows us to 
estimate changes in accounting income. 

Harvest Size, Value, and Fishing Time, 1990-1994 
The commercial sockeye harvest in Upper Cook Inlet includes sockeye from several river 
systems, but the largest run is the Kenai River late sockeye run. Table VIII-I shows that between 
1990 and 1994 the total sockeye harvest varied from as little as 2.5 million sockeye to as much as 
9.3 million. The harvest of Kenai River late sockeye alone varied from about 1 million to 7 
million fish. 

Smaller numbers of four other salmon species are also commercially harvested in Upper Cook 
Inlet. The combined harvests of coho, pink, and chum salmon varied from about 1 million in 1990 
to 350,000 in 1993. The reported annual catch of chinook (kings) varied from about 5,000 to 
15,000 annually in the early 1990s. 

Most of the Upper Cook Inlet harvest is taken with gillnets--either drift or set. As discussed in 
more detail in Chapter II, the drift fleet is restricted to the Central District (the area of the Upper 
Inlet between Anchor Point and Boulder Point). Setnetters operate on the east, west, and north 
shores of the Central and Northern Districts-but most of the commercial setnet harvest of 
sockeye goes to the east side setnetters (see Map Il-1, Chapter II). The drift fleet took as little as 
half the commercial catch of sockeye in 1991 and as much as two thirds in 1992. The east side 
setnetters took between 30 and 40 percent of the annual sockeye catch in the early 1990s. 
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Table Vlll-1. Selected Cook Inlet Salmon Harvest Data, 1990-1994 

Total return of Cook Inlet sockeye salmon (a) 
Total return of sockeye of Kenai Origin (a) 
Kenai run size (e) 
Commercial harvest of sockeye of Kenai origin (a) 
Total Cook Inlet sockeye harvest (b) 
Gillnet 
Seine 
Total 
Upper Cook Inlet drift gillnet harvest(!) 
Sockeye 
Chinook 
Coho 
Pink 
Chum 

Upper Cook Inlet East Side setnet harvest (f) 
Sockeye 
Chinook 
Coho 
Pink 

Seine 
Total 

Total volume, all species (c) 
Driftnet fishery 
Setnet fishery 
Total 

G~ 1 for more information 
1990-93 data are from Commercial Fisheries Commission, unpublished data (See Appendix G, Table G-3 for more detailed 
data by species for 1980-93). 1994 data are from Department ofFish and Game, Commercial Fisheries Management and 
Development Division, 1994 Salmon Season, Preliminary Data, updated 4/27/95. Note that 1994 data are for all gear types, and 
include small volumes of sockeye harvested by seiners. 

(c) CFEC Basic Information Table #I a (See Appendix G, Tables G-5 and G-6). 
(d) Estimated by ISER based on open fishing hours and number of permits reporting landings, by week. Sec Appendix G, Table G-15 

for details of calculation. 
(e) Based on run size categories described in Chapter III ("low" is less than 2 million; "medium" is 2-5 million; "high" is more than 5 

million). 
(f) Paul Ruesch and Jeff Fox, Upper Cook Inlet Annual Management Report, 1994, ADF&G Regional Information Report No. 2A95-

26 (May 1995), Appendix Tables Al-AS. 
(g) Same as (!) 
ISER file: Commercial fishery overview. 
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Fishing Time 
Estimating how long it takes the commercial fleet to take the inlet harvest is also important for 
calculating potential changes in fishing expenditures. The last second and third rows from the 
bottom of Table VIII-I show estimates of total hours the drift fleet and the east side setnetters 
fished and their harvests per hour in the years 1990-1993, based on ADF&G fish ticket data. 
(Comparable data for 1994 were not available in time to be analyzed.) 

The drift fleet fished as many as 232,000 hours and as few as 91,000 in the early 1990s. Hours the 
east side setnetters fished each year varied from 101,000 to 288,000. The drift fleet can harvest 
more fish per hour than the setnetters-more than twice as many per hour in a high-run year like 
1992, but only about a third more in a low-run year like 1991. 

Residents' Share of Permits and Harvests 
For this study, we are estimating changes in net economic value for Alaska residents only-so an 
important consideration is how much of the harvest is taken by residents. As shown in Table VIII-2, 
Alaska residents own approximately 66 percent of Cook Inlet driftnet permits and 86 percent of 
setnet permits. However, the share of the total harvest Alaska residents take is slightly higher. If we 
define Alaska residents as those with Alaska addresses, then Alaska residents caught 72.7 percent 
of the driftnet harvest and 88.8 percent of the setnet harvest between 1990 and 1993. We defined 
residence that way when calculating the Alaska resident shares of net economic value for both 
permit holders and crew .t That residents take higher percentages of the harvest than they own of 
permits indicates that they are fishing more often or fishing harder-or both-than non-residents. 

Table Vlll-2. Residency of Cook Inlet Permit Holders 

Total number of permanent permit holders, 1993 (a) 

Total number of permit holders, 1994 (c) 

Percentage of landings, 1990-93 (residency based on permit fee paid) (b) 

Percentage of landings, 1990-93 (residency based on permit address) (b) 

s~t~et~~fmi.tli6iijers• 
Total number of permanent permit holders, 1993 (a) 

Total number of permit holders, 1994 (c) 

Percentage of landings, 1990-93 (residency based on permit fee paid) (b) 

Percentage of landings, 1990-93 (residency based on permit address) (b) 

(a) Source: CFEC Basic Information Table #I a. 
(b) Based on ISER analysis of ADFG fish ticket data. 
(c) Source: CFEC Report No. 95-12N, June 1995. 
ISER file: Residency 

Percent 
Resident Non-resident 

65.9% 34.1% 

67.2% 32.8% 

71.4% 28.6% 

72.7% 27.3% 

85.6% 14.4% 

84.4% 15.6% 

86.3% 13.7% 

88.8% 11.2% 

1_A ~tricter definiti9n of residency ':'~mid consider as resident.s only those permit holders who paid resident t~e.s for their 
limited entry permtts. Such a detimtwn would reduce the resident share by about one l'ercent. However, defuung 
residency based on the permit holder's address corresponds to the way we defined residency for sport and dipnet anglers. 
We obtmned sport and dip net results from surveys of households based on random digit dialing of telephone numbers in 
various Alaska communities. We did not ask sport anglers if they held resident fishing licenses. 
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Employment and Earnings, 1994 
How many people work in the Cook Inlet fishery, and how are they paid? Table VIII-3 provides 
estimates of Cook Inlet commercial fishing employment, permit holders' revenues, and crew 
payments, based on our surveys of permit holders and crew members. (Details of how we 
developed these estimates are provided in Appendix H, Tables H-8, H-9, and H-10.) 

We estimate that 2,893 persons worked in the Cook Inlet commercial fishery in 1994, half of 
them in the driftnet fishery and the other half in the setnet fishery. Of this total, 825 were heads of 
operations. In multi-permit operations (which occur mainly in the setnet fishery), many of the 
permits are owned by persons who are not heads of operations. An estimated 210 such permit 
holders were paid "as permit holders or owners"-from the profits of the operation. So we 
estimate there were 1,035 permit holders who were either heads of operations or who were paid 
out of the profits of the operations. The remaining 1,858 persons who worked in the fishery were 
paid in other ways. In our subsequent discussion in this report, we use the term "crew" for these 
1,858 persons-which includes some permit holders who were neither heads of operations nor 
paid as permit holders or owners. 

The most common method of payment of crew was on a share basis. We estimate that 73 percent 
of driftnet crew members and 63 percent of setnet crew members were paid by shares. 

In the driftnet fishery, 7 5 percent of the operations we surveyed paid at least one crew member on 
a share basis. In the setnet fishery, 68 percent of one-permit operations paid at least one crew 
member on a share basis. This percentage declined somewhat for larger operations (to 60 percent 
for two-permit operations and 51 percent for three-permit operations). The most common other 
methods of payment were "as family members" ( 4.8 percent), by the day ( 4.7 percent), and by the 
season (3.3 percent). 

For drift crew members paid by share, 44.5 percent were paid a share of gross revenues (revenues 
before expenditures are deducted). For the remaining 55.5 percent, one or more costs (most 
commonly fuel, food, and aquaculture taxes) were deducted from gross revenues before the crew 
share was calculated. For setnet crew paid by share, 53.6 percent were paid a share of gross 
revenues, while 46.4 percent had costs deducted before the crew share was calculated. 

The average individual crew share was 13.5 percent in the driftnet fishery (for one-permit 
operations). The average individual crew share ranged between 9 percent and 11 percent for setnet 
operations with one to five permits. For operations with more permits, the crew shares were 
smaller. 

For this study, we assumed that changes in crew income due to a reduction in commercial 
harvests would be a fixed share of the change in the harvest value. We based that assumption on 
the fact that a large percentage of crew are paid on a crew share basis. It is likely that crew paid 
by other methods are paid comparable amounts. 

To calculate an average crew share of total harvest value, we first estimated total 1994 crew 
earnings by multiplying average crew earnings times the average number of crew per operation. 
We then divided total crew earnings by the total harvest value for 1994, as estimated from our 
survey responses. 

Harvest value (revenues) for setnet permit holders in 1994 was an estimated $13.5 million and for 
driftnet permit holders $19.5 million. Total crew earnings for the driftnet fishery were 13.9 percent 
of total harvest value, or $2.7 million, and for the setnet fishery 29.2 percent of total harvest value, 
or $3.9 million. We used these shares to develop our estimates of changes in crew income. 
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Table Vlll-3. Estimated Employment and Earnings 
Driftnetters and Eastside Setnetters, Central District, Upper Cook Inlet, 1994 

Per season 
Family member 
Other 
Not available 
TOTAL 

ISER file: Crew Summary Info. 

Fishing Expenditures, 1994 

73.3% 
0.4% 
0.3% 
2.4% 
2.3% 
6.6% 
5.3% 
3.3% 

100% 

55.5% 
$2,709 

$19,548 

crew surveys. 

62.5% 67.1% 
1.7% l.l% 
0.6% 0.5% 
6.4% 4.7% 
4.0% 3.3% 
3.5% 4.8% 
4.0% 4.5% 
4.2% 3.8% 

100% 100% 

50.7% 
$6,649 

$33,057 

Vlll-5 

To harvest fish, permit holders have to spend money not only for crew members but also for 
various variable and fixed costs. Table VII-4 shows 1994 expenditures permit holders' reported 
when we surveyed them. Variable costs change with the harvest or the amount of time fished; 
they include costs of food, fuel, repairs, and supplies. Fixed costs are sunk costs that don't 
change, no matter if an operator harvests more or fewer fish or spends more or less time fishing. 
Those include costs of mooring and storage, insurance, licenses, and taxes. 

Permit holders reported variable costs of $4.3 million and fixed costs of $9.5 million in the 1994 
driftnet fishety. In the setnet fishery, variable costs totaled $2.0 million and fixed costs $4.1 
million. Looked at on a per pound harvested basis, variable costs averaged 32 cents per pound in 
the driftnet fishery and 20 cents per pound in the setnet fishery. The higher variable costs in the 
driftnet fishery reflect higher costs of fuel and equipment repair. Fixed costs per pound in 1994 
averaged 39 cents per pound in the drift fishery and 21 cents per pound in the set fishery. Drift 
fishermen pay much higher costs for mooring and storage, insurance, and propetty taxes. 



Table Vlll-4. Overview of 1994 Cook Inlet Commercial Salmon Harvesting Costs 

Total Cost or Value Percent of Total Costs Cost per Pound Cost or Value per 
Permit 

Drift Net Set Net Drift Net Set Net Drift Net Set Net Drift Net 
Total number of permits fished (a) 580 514 
Total pounds reported harvested (lbs) (b) 13,424,000 10,124,000 

Costs other than crew, 
boats, equipment and permits: 
Variable costs (c) 

Food $690,806 $596,840 7.3% 14.5% $0.051 $0.059 
Fuel $969,708 $379,882 !0.2% 9.2% $0.072 $0.038 
Boat or camp supplies $583,631 $392,l14 6.2% 9.5% $0.043 $0.039 
Equipment repair $1,636,749 $503,174 17.3% 12.2% $0.122 $0.050 
Other supplies $402,315 $154,068 4.2% 3.7% $0.030 $0.015 
SUBTOTAL: VARIABLE COSTS $4,283,208 $2,026,080 45.2% 49.2% $0.319 $0.200 

Fixed Costs (d) 
Mooring and storage $475,161 $75,148 5.0% L8% $0.035 $0.007 
Insurance $1,934,073 $521,230 20.4% 12.7% $0.144 $0.051 
Services like accountants or lawyers $444,846 $344,595 4.7% 8.4% $0.033 $0.034 
Licenses, fees & association dues $405,061 $320,658 4.3% 7.8% $0.030 $0.032 
Property taxes $494,!03 $304,788 5.2% 7.4% $0.037 $0.030 
Interest expenses (e) $1,346,847 $466,116 14.2% 11.3% $0.100 $0.046 
Other $101,579 $55,817 Ll% 1.4% $0.008 $0.006 
SUBTOTAL: FIXED COSTS $5,201,671 $2,088,352 54.8% 50.8% $0.387 $0.206 

Total variable and fixed costs $9,484,879 $4,l14,432 100.0% 100.0% $0.707 $0.406 

Payments to crew (f) $2,708,781 $3,940,571 $0.202 $0.389 

Value of equipment and property (g) $76,208,514 $56,263,756 
Cook Inlet permit value (h) $37,700,000 $14,597,600 
(a) FOr estimates of number of permits fished, see Appendix H, Table H-1. 
(b) Based on weighted responses to permit holder survey question A20. For additional detail, see Appendix H, Table H-4. Note that this estimate 
exceeds total harvest reported for Cook Inlet by ADF&G; thus permit holders reported harvests are biased upwards. 
(c) Based on responses to permit holder survey question A13. For additional detail, see Appendix H, Table H-5. 
(d) Based on responses to permit holder survey question A9. For additional detail, see Appendix H, Table H-5. 
(e) It was not possible to distinguish between interest expenses for equipment or property and interest expenses for permits. 
(f) Estimated from permit holder survey and crew survey responses. For details of calculations, see Appendix H, Table H-9. 
(g) Based on responses to permit holder survey question AS. For additional detail, see Appendix H, Table H-7. 

$1,191 
$1,672 
$1,006 
$2,822 

$694 
$7,385 

$819 
$3,335 

$767 
$698 
$852 

$2,322 
$175 

$8,968 
$!6,353 

$4,670 

$131,394 
$65,000 

(h) Estimated average value for all1994 permit sales reported by Commercial Fisheries Entry Commission in the CFEC1994 Estimated Monthly. 
Permit Value Report, based on sales prices reported to CFEC. The standard deviation of the reported price was $4350 for drift net permits and $9750 
for set net permits. Total value estimated by multiplying by number of permits. 
ISER file: Cost Overview 

Set Net 

$1,161 
$739 
$763 
$979 
$300 

$3,942 

$!46 
$1,014 

$670 
$624 
$593 
$907 
$!09 

$4,063 
$8,005 

$7,666 

$!09,463 
$28,400 
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Permit holders also valued their boats, nets, and other fishing equipment and property at $132 
million in 1994-$76 million in the drift fishery and $56 million in the set fishery. The value of 
Cook Inlet limited entry permits in 1994, based on sales figures from the Commercial Fisheries 
Entry Commission, was $37.7 million for drift permits and $14.5 million for set permits. 

Estimating Changes in Harvest Value 
We now turn from background information to estimates of how the ex-vessel value of the Cook 
Inlet salmon harvest-the revenues for permit holders-would change under our 10 study 
scenarios (Table VIII-5). 

Assumptions About Change in Harvest Size 
To estimate how the harvest value might change, we first have to consider how harvest size might 
change under different conditions. Eight of our scenarios assume that the commercial salmon 
harvest in Upper Cook Inlet would have to be reduced to allow more sockeye into the Kenai River. 
One scenario-Scenario A4-assumes that in a year with a high run of sockeye the commercial 
harvest wouldn't have to be reduced at all. The remaining scenario-Scenario E--examines the 
effects of reducing the number of sockeye entering the Kenai River, thereby increasing the 
commercial harvest. All the estimates of the change in harvests were provided by ADF&G. 

The assumed reduction in commercial sockeye harvests varies from zero to 459,000 fish, 
depending on what we assume about run size and proposed increased in the inriver return to the 
Kenai. ADF&G biologists told us that in years of medium runs, they would most likely eliminate 
one or two emergency openings, which are only for portions of the Central District. In a low-run 
year, they would also eliminate a regular opening-which would be districtwide and therefore 
would cost the commercial fishermen many more fish. 

Assumptions about Average Weight, Price, and Run Size 
To assess potential changes in the value of the commercial harvest, we also have to make some 
assumptions about average salmon weights, ex-vessel prices, and run sizes. 

For the average weight per fish, we used the average harvest weights for the period 1990-95. 
We assumed an average weight of 6.0 pounds for sockeye harvested in Cook Inlet. Appendix B 
provides documentation for our average weight calculations. 

One of the most important factors affecting change in harvest value is also one of the most difficult 
to predict: the average ex-vessel price per pound of sockeye. For our scenarios, we used the ex
vessel price assumptions discussed in detail in Chapter III and shown in Table VIII-3. Our assumed 
medium price per pound is $1.43, low price $1.00 per pound, and high price $1.75 per pound. 

Run size will also have a major effect on the change in harvest value-because, as we noted 
above, ADF&G managers would eliminate more commercial fishing time in a low-run year, 
thereby costing commercial harvesters many more fish. 
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Table Vlll-5. Estimated Changes in Ex-Vessel Value of Commercial Harvest 
B d ADF&G H t A f ase on arves ssump11ons 

+200K at 
sonar 

A 
Change in drift-net harvest a 
Sockeye -60,000 
Chinook -100 
Coho -1,000 
Chum ~6,000 

Pink 0 
Chan e in setnet harvest a 
Sockeye 
Chinook 
Coho 
Chum 
Pink 

-185,000 
-1,500 
-3,000 

0 
0 

Change in total commercial harvest a 
Sockeye 
Chinook 
Coho 
Churn 
Pink 
Ex-vessel price $/lb b 
Sockeye 
Chinook 
Coho 
Chum 
Pink 
Avera e fish wei ht c 
Sockeye 
Chinook 
Coho 
Chum 
Pink 

-245,000 
-1,600 
-4,000 
-6,000 

0 

$1.43 
$1.20 
$0.68 
$0.39 
$0.18 

6.0 
25.8 

6.4 
6.7 
3.3 

Chan e in value of drift-net harvest d 
Sockeye 
Chinook 
Coho 
Chum 
Pink 
TOTAL 

-$514,800 
-$3,096 
-$4,352 

-$15,678 
$0 

-$537,926 
Change in value of setnet harvest d 
Sockeye 
Chinook 
Coho 
Chum 
Pink 
TOTAL 

-$1,587,300 
-$46,440 
-$13,056 

$0 
$0 

-$1,646,796 

+lOOK at 
sonar 

D 

-30,000 
-50 

-500 
-3,000 

0 

-92,500 
-750 

-1,500 
0 
0 

-122,500 
-800 

-2,000 
-3,000 

0 

$1.43 
$1.2 
$0.68 
$0.39 
$0.18 

6. 
25.8 

6. 
6.7 
3.3 

-$257,400 
-$1,548 
-$2,176 
-$7,839 

$ 
-$268,963 

-$793,650 
-$23,220 
-$6,528 

$ 
$ 

-$823,398 
Chan e in value of total commercial harvest d 
Sockeye -$2,102,100 -$1 ,051 ,050 
Chinook -$49,536 -$24,768 
Coho -$17,408 -$8,704 
Chum -$15,678 -$7,839 
Pink $0 $C 
TOTAL -$2,184,722 -$1 ,092,361 

-lOOK at 
sonar 

E 

30,000 
50 

500 
3,000 

0 

92,500 
750 

1,500 
0 
0 

122,500 
800 

2,000 
3,000 

0 

$1.43 
$1.20 
$0.68 
$0.39 
$0.18 

6.0 
25.8 

6.4 
6.7 
3.3 

$257,400 
$1,548 
$2,176 
$7,839 

$0 
$268,963 

$793,650 
$23,220 
$6,528 

$0 
$0 

$823,398 

$1,051,050 
$24,768 
$8,704 
$7,839 

$0 
$1,092,361 

Scenario Name and Code' 

Low price 
AI 

-60,000 
-100 

-1,000 
-6,000 

0 

-185,000 
-1,500 
-3,000 

0 
0 

-245,000 
-1,600 
-4,000 
-6,000 

0 

$1.0 
$1.2 
$0.68 
$0.39 
$0.18 

6. 
25.8 

6. 
6.7 
3.3 

-$360,000 
-$3,096 
-$4,352 

-$15,678 
$ 

-$383,126 

-$1,110,000 
-$46,440 
-$13,056 

$ 
$ 

-$1,169,496 

-$1,470,000 
-$49,536 
-$17,408 
-$15,678 

$( 
-$1,552,622 

High price 
A2 

-60,000 
-100 

-1,000 
-6,000 

0 

-185,000 
-1,500 
-3,000 

0 
0 

-245,000 
-1,600 
-4,000 
-6,000 

0 

$1.75 
$1.20 
$0.68 
$0.39 
$0.18 

6.0 
25.8 

6.4 
6.7 
3.3 

-$630,000 
-$3,096 
-$4,352 

-$15,678 
$0 

-$653,126 

-$1,942,500 
-$46,440 
-$13,056 

$0 
$0 

-$2,00 I ,996 

-$2,572,500 
-$49,536 
-$17,408 
-$15,678 

$0 
-$2,655,122 

Lowmn 
A3 

-349,000 
-300 

-33,500 
-47,000 
-14,000 

-110,000 
-1,500 
-3,000 

0 
0 

-459,000 
-1,800 

-36,500 
-47,000 
-14,000 

$1.43 
$1.20 
$0.68 
$0.39 
$0.18 

6.0 
25.8 

6.4 
6.7 
3.3 

-$2,994,420 
-$9,288 

-$145,792 
-$122,811 

-$8,316 
-$3,280,627 

-$943,800 
-$46,440 
-$13,056 

$0 
$0 

-$1,003,296 

-$3,938,220 
-$55,728 

-$158,848 
-$122,811 

-$8,316 
-$4,283,923 

High run 
A4 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

6. 
25.8 

6. 
6.7 
3.3 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$C 
~c 

~i 
$( 
$( 

Low run, 
low price (e) 

A5 

-349,000 
-300 

-33,500 
-47,000 
-14,000 

-110,000 
-1,500 
-3,000 

0 
0 

-459,000 
-1,800 

-36,500 
-47,000 
-14,000 

$1.00 
$1.20 
$0.68 
$0.39 
$0.18 

6.0 
25.8 

6.4 
6.7 
3.3 

-$2,094,000 
-$9,288 

-$145,792 
-$122,811 

-$8,316 
-$2,380,207 

-$660,000 
-$46,440 
-$13,056 

$0 
$0 

-$719,496 

-$2,754,000 
-$55,728 

-$158,848 
-$122,811 

-$8,316 
-$3,099,703 

' ' .. '. '. '. Assumpttons and analysis for Scen,uws B and C same as f01 Scenano A. Notes. (a) AssumptiOns about ch<tnges tn harvest prov1ded by 
ADF&G (see Chapter IV). (b) Ex-vessel price m;sumptions developed by ISER (sec Chapter Ill). (c) Average harvest weight assumptions developed 
by ISER (see discussion in Chapter .Yll. (d) Calculated by multiplying change in harvest by average price by average fish weight. (e) ADF&G did not 
provide specific harvest assumptions for this scenario. For this table, we used the ADFG assumptions for Scenario A3 ("Low Run"). 
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Changes in Harvest Value 
We estimate the potential change in harvest value by multiplying the ADF&G assumptions about 
the change in the number of fish harvested by an assumed average weight per fish and an assumed 
ex-vessel price per pound. Table VIII-5 shows that the ex-vessel value of the Cook Inlet sockeye 
harvest could decline anywhere from zero to $3.9 million under the various scenarios. Values of 
other species of salmon the commercial harvesters would also give up would vary from zero to 
about $350,000. 

Scenario A, which assumes a loss of 245,000 sockeye from the commercial harvest, a medium 
run, and a medium price, harvest value for sockeye would decline an estimated $2.1 million. 

Under other scenarios, the ex-vessel value would not decline at all (in a high-run year) or it could 
decline by as much as $3.9 million in a year of low runs and low prices. And under Scenario E, 
which assumes an increase of 100,000 in the commercial harvest of sockeye, harvest value would 
actually increase by about $1 million. 

Estimating Changes in Harvest Expenditures 
After estimating changes in harvest value (revenues), we now turn to estimates of changes in 
harvest expenditures. We estimate changes in harvest expenditures based on permit holders' 
survey responses about how their costs were affected by the loss of an emergency opening on July 
30, 1994, as well as on other survey responses about expenditures during the 1994 fishing season. 

How might expenditures change in response to reduced fishing opportunities? In addressing this 
question, an important factor to consider is how total capacity in the harvesting industry might 
change in response to a permanently smaller average harvest. We assumed for this study that 
there would be no significant change in total harvesting capacity: that the number of fishing 
operations would remain unchanged, but that average harvest value, costs, crew earnings, and 
profits per operation would decline. 

We assumed harvesting capacity would remain essentially the same because Cook Inlet limited 
entry permits command substantial prices-which suggests that both the drift and setnet fisheries 
are profitable at the margin. This in turn suggests that the number of harvesting operations-and 
total capacity-is primarily limited by the number of permits, rather than by profitability. Put 
differently, the main effect of reducing Cook Inlet commercial harvests would be to reduce the 
profitability of the fishery-which in turn would reduce the value of limited entry permits, rather 
than reducing the number of operations in the fishery. 

If the number of operations remained the same, then a reduction in long-term average harvests 
would likely have relatively little effect on fixed costs. However, with fewer openings and less 
fishing time, variable non-labor costs would change. How might those costs change in response to 
fewer openings and less fishing time? 

Table VIII-6 shows, for Scenario A (200,000 additional sockeye in the river) three possible methods 
of estimating changes in variable non-labor costs. None of these methods is entirely satisfactory. 

The "cost per pound" method assumes that variable costs are a constant function of pounds 
harvested, with the marginal cost per pound equal to the average variable cost per pound in 1994 
of 31.9 cents for the driftnet fishery and 20.0 cents for the setnet fishery. The problem with this 
method is that variable costs per pound are likely lower when the fishing is best, so that average 
variable costs per pound for the entire 1994 season may overstate average variable costs for 
openings at the peak of the season. 
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The "cost per hour" method assumes that variable costs would change in proportion to permit 
hours fished. As we discuss in the next section of this chapter (in the observed choices method), 
we estimated how open fishing hours would change for the drift and setnet fisheries for each of 
our study scenarios. We could use these estimates of changes in the number of hours the fishery is 
open to estimate the change in total permit hours fished. Unfortunately, we do not have a reliable 
estimate of hours fished in 1994 to use as a basis for estimating variable cost per hour. Table 
VIII-I shows estimates of total hours fished in the years 1990-1993, based on ADF&G fish ticket 
data, but comparable data for 1994 were not available in time to be analyzed for this study. So for 
our "cost per hour" method in Table VIII-6, we assumed that 200,000 permit hours were fished in 
both the drift and setnet fisheries in 1994, approximately half-way between the number of hours 
fished in the medium-run years of 1990 and 1993. 

Table Vlll-6. Estimates of Changes in Non-Labor Expenditures for Scenario A ( +200K): 
Comparison of Three Potential Methods 

Jul 30, 1994 Closure based on avoided ex enditures 
Estimated change in costs for lost opening, July 30, 1994 
Assumed ratio of change in costs for Scenario A to 
estimated change in costs due to lost opening July 30, 1994 
Estimated total change in costs, Scenario A 
(a) See estimates m Table IV-4. 
(b) See Table VIII-5. Calculated as change in number of fish times average weight. 

-$198,741 

-$130,656 

2.( 
-$261,312 

-$67,286 

2.0 
-$134,572 

-$197,942 

-$395,884 

(c) Assumed based on ISER estimates of number of hours fished in other "medium" harvest years, presented in Table VIII -1. 
(d) ISER estimates. See discussion in Chapter VI section on observed choices method for estimating change in net economic value. 
(e) See Appendix H, Table H-I, for estimates of number of permits fished. 
(f) Based on responses to permit holder survey question B2a. See Appendix H, Table H-5 for more details of calculations. 
ISER file: Cost Assumptions, Scenario A. 

The third method, the "July 30, 1994 cost" method, is based on permit holders' survey responses 
about how the loss of an opening on July 30, 1994 affected their costs. According to the survey, 
fishing that day would have cost driftnet permit holders $130,656 and setnet permit holders 
$67,286. However, it is difficult to relate permit holders' estimates of costs for this specific lost 
opening to the potential reduction in costs associated with our study scenarios. For Scenario A, 
we assumed that the reduction in fishing costs would be twice as large as it was during the lost 
opening on July 30, 1994. 

All three methods produce total estimates of reduced expenditures of comparable magnitude
between $337,000 and $396,000. However, the cost per pound method estimates larger changes 
in expenditures for the setnet fleet than for the driftnet fleet, while the other two methods estimate 
larger changes in costs for the driftnet fleet than for the setnet fleet. 

We decided to use the "cost per hour" method to estimate changes in variable costs, because we 
believe this method is based on better data, is more straightforward, and is more directly 
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comparable between scenarios than the other two methods. However, we recognize that the actual 
reduction in cost per pound not harvested would not necessarily be the same as the average cost 
per pound in 1994. Nor would it necessarily be the same across scenarios. In general, we believe 
that this method may somewhat overstate the reduction in expenditures for our medium run 
scenarios, because costs per pound are likely to be lower in periods of good fishing than the 
average for the entire season. For the same reason, this method may understate the reduction in 
expenditures for our low run scenarios (Scenarios A3 and AS). 

Another major expenditure for permit holders-but an obvious benefit to crew members-are 
crew payments. How might crew payments change if fishing opportunities were reduced? 

To the extent that crew shares reflect average seasonal earnings (over a period of years) necessary 
to attract crew to the Cook Inlet commercial fishery, crew shares might adjust up or down in the 
future if average harvest value decreased or increased significantly. Thus, payments to crew as a 
percentage of total harvest value might be somewhat higher in a low run or low price year-or 
somewhat lower in a high run or high price year. For this reason, our estimates of changes in crew 
earnings may be too low in our low run and low price scenarios (A1, A3 and A5). 

Estimated Changes in Accounting Income 
We can now compare our estimates of potential changes in harvest revenues and expenditures to 
estimate the change in accounting income. Table VIII-7 presents those estimates. The most 
significant assumptions are shown at the top of the table. The rest of the table shows the estimated 
change in harvest value and the estimated changes in harvest expenditures of permit holders, and 
changes in crew payments. Finally, because we are interested in how the potential change in 
management of Kenai River sockeye could affect Alaska residents, we estimate changes in 
incomes of resident permit holders and crew members. 

Scenario A (200,000 additional sockeye in the river) would result in a $1.1 million loss in income 
to resident permit holders (50 percent of the decline in total harvest value) and a loss of $1.6 
million to resident permit holders and crew combined (72 percent of the decline in total harvest 
value). Resident setnet permit holders and crews would bear more than 80 percent of the total loss 
for resident fishermen-because they are assumed to bear most of the harvest loss. 

The loss in combined permit holder and crew income would only be half as great under Scenario 
D (100,000 additional sockeye in the river). In the low-price scenario (A1), the loss in income 
would be smaller because the sockeye that fishermen gave up wouldn't have been worth as much. 
Similarly, in the high-price scenario (A2), the loss in income would be greater because the 
sockeye that fishermen gave up would have been worth more. The loss in income would be 
highest for the low-run scenario (A3), because the decline in total harvests would be the largest. 
Under the high-run scenario, commercial fishermen wouldn't lose any income-because 
managers wouldn't have to reduce commercial harvests to allow more sockeye into the Kenai 
River in a year when there were so many fish. 
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are same as 
(a) Change in harvest assumptions provided by ADFG multiplied by average harvest weight; sec Table IV ~4. 
(b) See Table VIllA for derivation of assumptions. 
(c) See Appendix H, Table H-10 for derivation of assumptions. 
(d) Calculated as change in pounds harvested limes variable harvest cost per pound. 
(c) Calculated as change in value of harvest times crew income as share of total harvest value. 
CD Calculated as change in harvest value minus change in harvest costs and crew income. 
(g) Calculated as change in crew income plus change in permit holder income. 
(h) See Table VIII-2 for derivation of residency assumptions. Same shares are assumed for permit holders and for crew. 
ISER file: Net Value Changes 
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Chapter IX. Change in Net Economic Value 
of the Commercial Fishery 

This chapter examines how the net economic value of the Upper Cook Inlet commercial salmon 
fishery could change, if fishery managers decided to reduce the commercial harvest in order to let 
more sockeye into the Kenai River. Several groups-including limited entry permit holders, crew 
members, processors, and consumers-have a stake in the commercial fishery. This chapter 
mainly discusses potential changes in net economic value for permit holders and crew, but it also 
looks at potential changes for processors and consumers. 

Defining Net Economic Value in the Commercial Fishery 
As we did for the sport fishery, we can think of net economic value for the commercial fishery as 
benefits minus costs. Net value differs from the accounting income we calculated in the previous 
chapter because accounting income does not include the value of people's time-including the 
possibility that an individual who lost income from one kind of job might replace part or all of 
that income with income from another job. Net economic value attempts to measure all the 
potential changes in both monetary and non-monetary costs and benefits. 

For example, suppose a crew member could have earned $5,000 from a season working for a 
setnet operator. But say he lost that job because of reductions in the commercial harvest and took 
a job as a sales clerk that paid him only $4,000. Accounting income would say the change in 
income was $5,000. But net economic value would say the loss was $1,000 (if the non-monetary 
benefits of the two jobs were the same). 

Table IX-llists benefi1s and cos1s offhe comrren::ial fishery for five groups: pennit holders (heads of fishing 
operatiom ), a·ew membets, owners of processing facilities, processing wotkers, and comumets. Tbe 
monetal.y costs and benefits are much ea,ier to understand, because tbey' re more conmte--like wages a·ew 
members and processing workers collect and job costs 1hey pay (like expenditures for work clo1hes). But 
non-monetary benefits and costs are also important, though less tangible. How mJch fishermen enjoy their 
jobs, for imtanoe, influences what wages fhey'll accept and whetberfhey quit fishing to take ofherjobs. 

Table IX-1. Benefits and Costs in the Commercial Fishery 

Benefits Costs 
Permit holders Gross (ex-vessel) revenues Expenditures on wages, operations, and other costs 

Job satisfaction: enjoyment of the work 
itself, the working conditions 

Ohportunity costs: Lost income and satisfaction from 
ot er work opportunities and activities foregone 

Crew members Wages, fringe benefits Work-related expenses: travel to the job, clothing, 
crew license 

Job satisfaction: enjoyment of the work 
itself, the working conditions, and lifestyle 

Ohportunity costs: lost income and satisfaction from 
ot er work, activities and leisure foregone 

Processor owners Gross value of products sold Expenditures on raw fish, wages, and other costs 

Processing workers Wages, fringe benefits Work-related expenses: travel to job, clothing 
Job satisfaction: enjoyment of the work 
itself, the working conditions, and lifestyle 

Ohportunity costs: lost income and satisfaction from 
ot er work, activities and leisure foregone 

Consumers Enjoyment of eating fish Price of fish 
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Changes in Net Economic Value for Producers and Consumers 
-----------------------

If we define net economic value as benefits minus costs, how do we measure those benefits and 
costs? Net economic value to consumers is the difference between what consumers are willing to 
pay for a good or service and what they actually have to pay. Net economic value to permit 
holders (heads of commercial fishing operations) is the revenue they receive, minus the costs of 
production, as well as job satisfaction. 

Figure IX-1 illustrates the concepts of net economic value in the commercial fishery for 
consumers and producers, and potential changes in those values under the proposed reduction in 
commercial harvests. Producers include permit holders, crew members, and owners and workers 
in processing facilities.' The value of job satisfaction is difficult to quantify, and isn't explicitly 
shown in the figure-but it is nevertheless an important potential benefit of the commercial 
fishery. In net value analysis, the value of job satisfaction is often measured implicitly-for 
example, through people's job choices. 

The marginal benefits of the commercial fishery are determined by consumers' marginal 
willingness to pay, which defines a downward-sloping ex-vessel demand curve for commercially 
harvested fish. 2 The marginal costs of the commercial fishery define a supply curve, shown in 
bold. The supply curve slopes upward before becoming vertical at quantity Q*-the maximum 
harvest, defined by the run size minus the spawning escapement. Together the supply and demand 
curve determine a market price-P*-at which demand is equal to supply. 

In Figure IX-1, this net value to consumers before any reduction in harvests is represented by the 
triangle a-b-c. Consumers' total benefits are represented by the trapezoid a-c-g-f, while what they 
actually pay is represented by the rectangle b-e-g-f. 

Figure IX-1. Potential Effects of Reduced Commercial Harvests 
on Net Economic Value to Consumers and Permit Holders 

Marginal Cost 
(supply) 

I 
I 
I 

Costs 

Quantity harvested 

1Wholesalers and retailers of fish products to residents might also be included in this analysis. We ignore them here, for two reasons. 
First, we believe that these activities are highly competitive, so that they make relatively little money on any particular product such as 
Cook Inlet sockeye. Second, very little Cook Inlet sockeye is sold to Alaska residents. 
2Tcchnically, the demand curve for fish is a "derived demand" curve, reflecting not only the willingness to pay of final consumers, but 
also the (market-driven) margins paid to processors, wholesalers, retailers, and others in the distribution chain. 
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Producers' revenues before any reduction in harvests are the price times the quantity, or the 
rectangle b-e-g-f. The costs of production are represented by the trapezoid d-e-g-f3 Net economic 
value to producers is represented by the trapezoid b-e-e-d. Most of the producers' net benefits will 
be received by permit holders as the difference between their revenues and costs. This is due to 
the fact that Cook Inlet permits are limited, while firms may (and do) compete for Cook Inlet 
salmon processing until there are few if any profits left (as we discuss below). The potential 
profits from fishing are reflected in the value of limited entry permits.4 

If the commercial harvest were reduced, net economic value to permit holders and consumers might 
change in several ways, as Figure IX-I shows. A reduction in harvests from Q* to Q** would shift 
the supply curve left to the dashed vertical curve. As a result, the market price could in theory rise 
from P* toP**. The amount of the change in net value depends on how much the price rises, which 
is determined by the shape of the demand curves. (Whether the market price would actually rise at 
all is examined at the end of this chapter.) 

If reduced harvests did cause sockeye prices to rise, the net economic value to consumers would 
decline from the area represented by the triangle a-c-b to the area represented by the triangle a-m
k. The change in area shown in Figure IX -1 includes the effects of both a change in price and a 
change in quantity. But if the price remained unchanged, or changed very little, the only decline 
in net value to consumers would be the result of reduced quantity. That decline is represented by 
the small triangle m-c-j. (Keep in mind that most Cook Inlet salmon are sold outside Alaska-so 
any decline in net economic value would mostly be for consumers outside the state.) 

If the price rose when the harvest was reduced, changes in net economic value for permit holders 
would depend on how much the price rose-whether the price increase would be large enough to 
offset the loss in harvest. But if the price remained unchanged, or changed very little, the 
economic value would decline by the area represented by the trapezoid j-c-e-h, which is the 
difference between the value of the lost harvest amount and the cost of catching that amount. 

It' s important to realize that if a change in management led to a permanent reduction in 
commercial harvests, all the effects would fall on current permits owners. As long as these permit 
holders continued to fish, they would be the ones to experience smaller profits. If they decided to 
sell their permits, the market value of the permits would have declined to reflect the lower value 
of expected future profits. As a result, new entrants to the fishery would be able to offset the 
decline in harvest value by paying less for their permits, while the sellers would experience a 
capital loss. 

In the remainder of this chapter we first discuss estimates of changes in net economic value from 
the harvesting sector-permit holders and crew members-where we think most of the changes 
are likely to occur. Then we discuss changes in net economic value for the processing sector and 
for consumers. 

3 The costs of production include only the costs of the resources (labor and capital) used to harvest the fish. They do not include other 
monetary costs fishermen pay, like taxes or payments for limited entry permits. In practice we are assuming that these costs are fixed, 
so they don't change profits either. They are considered transfers of economic value between fishermen and other individuals or the 
government rather than costs of production. Of course taxes and other payments are costs to the fishermen, but they arc benefits to the 
§ovcrnment, banks, or former permit holders-so in economic analysis they cancel out. 

Some permit holders may be creating economic value, even if they are losing money. For instance, if a current permit holder is 
making payments on a limited entry permit that he bought when permit prices were much higher than they are today, he may be paying 
too high a cost, relative to revenues he makes from fishing. But he is slill creating economic value-because the former permit holder is 
getting some of the benefits. Again, the change in profits and economic value can be positive, even if permit holders stan out losing 
money. (Their losses could be reduced.) 
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Methods of Estimating Change in Harvester Net Value 
Net economic value for permit holders (heads of fishing operations) and crew might change in a 
number of ways if commercial harvests were reduced, and there are a number of ways to estimate 
these changes. The important criterion that a method must satisfy is that it must provide a way to 
estimate the value permit holders and crew members place on their time. (See Table IX-1.) We in 
fact used three methods to assess change-two methods to assess changes in value for permit 
holders, and one to assess changes for crew members. 

• Observed choices method: An indirect method that uses observations about permit holders' 
historical landings and past participation to assess potential changes in the profitability of 
fishing, if commercial fishing opportunities were reduced. It looks only at changes in net 
economic value for permit holders (heads of fishing operations). This method is analogous to 
the travel cost method we used for assessing potential change in the sport fishery. 

• Contingent valuation method: A survey-based method to directly estimate the value permit 
holders would place on changes in their harvests. It is analogous to the contingent value 
method used to assess change in the sport fishery. Again, this method estimates just change in 
net economic value for permit holders. 

• Job ranking method: An indirect method that uses crew survey responses to value potential 
changes in monetary and non-monetary benefits for crew members. This is the only method 
that explicitly estimates changes in net value for crew members. 

Table IX-2 show how accounting income differs from net economic value, and compares the 
three methods of estimating changes in net value for permit holders and crew members. If 
commercial harvests of Kenai River sockeye were reduced, revenues, costs, job satisfaction, and 
other factors could be affected in a number of ways. 

The table shows that accounting income measures just changes in revenues and expenditures
which are a major part but not all the potential changes. 

For permit holders, the most obvious effect, and the easiest to measure, is the drop in revenues 
from fish sales. They might be able to partially offset those revenue losses by reducing their 
payments to crew members or their non-labor costs such as fuel; by working at other jobs; or 
simply by enjoying increased leisure. Job satisfaction among permit holders might also decline. 
The observed choices and contingent value methods both measure all these potential components 
of change for permit holders. 

For crew members, the most obvious change would be loss of income, if reduced commercial 
harvests meant less work for them. Crew members might also experience reduced job satisfaction. 
These losses might be partially-or even fully-offset by increased earnings from other jobs or by 
increased opportunities for leisure. Only the job ranking method explicitly estimates these changes. 

We estimate total changes in net economic value for commercial fishermen by adding together 
the changes for permit holders and crew members. 
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Table IX-2. Comparison of Measures of Change 

Group Components of change if commercial Accounting Observed Contingent Job ranking 
affected harvest opportunity declined income behavior valuation method 

method method 
Permit holders Decrease in revenues from fish sales X X X 

Decrease in costs other than payments to crew X X X 
Decrease in payments to crew X X X 
Increase in permit holder income from other X X 
work 
Increase in permit holder leisure X X 
Decrease in permit holder job satisfaction X X 

Crew Decrease in payments to crew X X 
Increase in crew income from other work X 
Increase in crew leisure X 
Decrease in crew job satisfaction X 

Observed Choices Method 

Description of Method 
The observed choices method is analogous to our travel cost analysis of changes in net economic 
value of the sport fishery in Chapter VI. This method estimates changes in economic value for 
Central District set and driftnet permit holders, based on a statistical analysis of historical 
economic and management data from the Cook Inlet commercial fishery. Appendix B provides a 
technical discussion of our methods, including detailed statistical estimation results. 

We analyzed information on how the fisheries have actually been prosecuted in the past to estimate 
how profits vary under different stock abundance and market conditions. We used Alaska 
Department of Fish and Game (ADF&G) landings records, along with information on fishery 
openings in each district each week, to estimate how net earnings of permit holders vary with run 
size, salmon prices, open fishing hours, and the availability of other fishing opportunities. 

Profits and fishing costs are not observed directly in fish harvest data. Instead, we observe 
participation in a variety of fisheries at different times and under different conditions. Rather than 
estimating profits or costs directly, we estimate cost and profit relationships indirectly, by 
assuming that participation is an indicator of expected profitability. 

The observed choices method builds on the assumption that permit holders participate in the Cook 
Inlet salmon fisheries during weeks (and years) when the fishery is most profitable for them, 
relative to other opportunities. When conditions change slightly between weeks so that a permit 
holder who did not fish the week before now chooses to fish, we infer that the fishing operation 
crosses the break-even point to profitability, compared with alternative activities. This inference 
allows us to further infer how fishing conditions affect profitability. If past behavior is a guide to 
the future, we can then predict how variations in open fishing hours under different run size and 
price assumptions will affect net profits. 

Because the observed choices method generates net value estimates from choices among a set of 
opportunities, it measures relative rather than absolute earnings among the choices. That means 
that when the method measures changes in earnings for one of the opportunity to fish for Cook 
Inlet salmon, it measures just differences in operating earnings, ignoring fixed costs. In the short 
run (one year) permit holders can't avoid fixed costs simply by not fishing during certain periods. 
This means that the method properly counts changes in earnings only for people who are actually 
fishing that season, or who would be fishing if it were not for the regulatory changes. 
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The change in relative net earnings we estimate captures much of the net value we want to 
measure. As long as Cook Inlet salmon management does not affect the value of alternative 
opportunities-either fishing or other activities-then the change in relative net value equals the 
change in total net value. Permit holders make participation decisions based not only on net money 
earnings but also on job satisfaction, so changes in permit holders' job satisfaction are implicitly 
included in the estimates of change in net value under this method. While the method includes an 
estimate the change in total net benefits resulting from the change in management, it cannot easily 
distinguish monetary components from non-monetary components (i.e., job satisfaction) of value. 
And this method does not estimate changes in net value for crew members, since permit holders 
rather than crew members generally make the decisions about when to go fishing. 

Variation in Fisheries Participation by Week 
Our analysis is based on historical variations in participation in the Cook Inlet drift and setnet 
fisheries by week. To achieve spawning escapement goals, managers have in the past relied 
almost exclusively on varying commercial openings (times during which fishing is permitted) in 
various parts in the inlet. Commercial fishing operators plan their activities around regularly 
scheduled openings and "emergency openings" that managers typically add during the peak 
fishing weeks ofthe season. Regular 12-hour openings occur on Mondays and Fridays of each 
week from the third week of June through August for both drift and setnet fisheries. 

Although the fisheries open in June every year, many permit holders do not start fishing until the 
emergency openings begin at the peak of the sockeye season. Emergency openings may occur at 
any time, but usually begin early in July and continue into August. While the pattern is similar for 
both fisheries, the set fisheries usually close earlier in the season than the drift fisheries. 
Biologists generally open both fisheries nearly every day for several weeks after the management 
target for Kenai River sockeye has been met-usually by the third week of July. 

The observed choices method estimates net values by assuming that the number of permit holders 
fishing actually does vary with fishing and market conditions. If the number fishing were always 
the same, or varied randomly from week to week and year to year, it would not be possible to link 
changes in participation with changes in factors that affect profitability. 

Landings data for the Cook Inlet set and drift fisheries show that participation does in fact vary 
across the season and across years. Figure IX-2 shows the number of setnet permit holders 
recording landings by week and year from 1976 through 1993, the latest year for which complete 
data are available. 

The figure shows clearly that participation varies greatly over the season, with the pattern varying 
somewhat from year to year. Very few operators began fishing before the third week in June
when regular openings now usually begin-even when the season was open during that period. 
Hardly anyone ever fishes after week 36 (around September 1). Participation increases strongly 
every year as the run builds and then falls rapidly as returns tail off, but the pattern differs 
somewhat each year. Participation figures for the drift fishery show a similar pattern, except that 
the drift fisheries were closed due to oil spills in 1987 and 1989. 

If managers did increase the Kenai River sockeye management target, that change could change 
the pattern of participation. Permit holders would be able to decide when it was best for them to 
plan to go fishing and when to do other things. 
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Figure IX-2. Number of People Fishing Cook Inlet Setnet Salmon 
(S04H Permits) by Year and Week 
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Managers would most likely allow more fish into the river by varying the emergency openings 
during the middle of July. Exact timing of the changes, of course, would vary depending on the 
timing of the runs each year. These weeks correspond to weeks 29 and 30 of the calendar year. 
Our analysis of changes in commercial fishing net values therefore focuses on estimating effects 
of regulatory changes on fishing hours during weeks 29 and 30. 

An anticipated change in hours of commercial openings during a given fishing week may cause 
some permit holders to decide to change fishing operations for the entire week. For example, if 
emergency openings are unlikely to occur during the second week of July, some permit holders 
may skip that week of fishing entirely (i.e., forego the regular openings as well). Others may 
choose not to begin fishing for the year until the third week in July, or to skip the year entirely if 
the price is low or the expected run size is small. Estimation of changes in net values from 
allocation changes requires estimating how changes in fishing hours will affect these decisions. 

Figure IX-2 suggests a seasonal variation in participation that is relatively similar from year to 
year over a long period of time. To explore whether this long-term pattern is associated with 
changes in profitability of fishing, we estimated a statistical relationship economists call a supply 
re.1ponse. This relationship assumes that the amount of fishing effort supplied by each gear group 
each week depends on the average harvest per week, the average ex-vessel price, and the earnings 
from alternative work. Both the price and the harvest rate-a simple measure of catch per unit of 
effort-should increase profits and draw more people into the fishery. 
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Higher earnings in alternative work would be likely to decrease fishing. To estimate fishermen's 
potential earnings in past years from alternative work, we used the Alaska average construction 
wage to represent an index of alternative earnings. While prices and harvest rates vary each week, 
we considered only year-to-year changes in real wages. We adjusted prices and wages for 
inflation to 1993 dollars using the Anchorage Consumer Price Index. 

We estimated the following statistical relationship for the number of setnet permits not fished in 
any given week, using historical data for 1976 through 1993: 

(IX-1) log( number of permits-number fished) = 
6.22- 0.18*log(price)- 0.20*log(pounds) + 0.42*log(wage) 

[Number of observations= 305; R-squared = .74; !-statistics are -3.2 for log(price),- 12.2 for log(pounds) and 2.0 for 
log( wage). See Appendix B, Table B-1 for full details of equation.] 

where "log" refers to the natural logarithm. The equation says that historically a 10 percent 
increase in salmon prices decreased the number of permit holders not fishing in a given week by 
1.8 percent. Our choice to explain variation in people not fishing rather than fishing simply 
reflects the choice of a functional form for the supply response that provides a better fit to the 
data. A 10 percent increase in catch rates reduced the number of idle permit holders 2.0 percent. If 
higher prices and harvest rates decrease the number of unfished permits, then they increase the 
number of people fishing, as we expected. 

We estimated a similar statistical relationship for drift permit holders: 

(IX-2) log( number of permits-number fished)= 
-2.16- 1.32*log(price)- 0.71 *log(pounds)+3.64*log(wage) 

[Number of observations= 210; R-squared = .77; !-statistics are -5.5 for log(price),- 11.3 for log(pounds) and 3.5 for 
log( wage). See Appendix B, Table B-2 for full details of equation.] 

The results shown in equations (IX-I) and (IX-2) suggest that the effects of price and harvest rate 
have a much larger effect on the number of idle drift permit holders than setnet operations. 
Economists call this a more elastic supply response. It means that the costs incurred by drift 
fishermen to fish an additional week of the season are likely to be larger-and incremental profits 
smaller-than those of setnet operations.s 

These simple supply response equations suggest that participation in the Cook Inlet drift and 
setnet salmon permit holders respond consistently over a long period of time ( 17 years) to profit 
incentives in a way that makes economic sense. However, we are only able to estimate a crude 
supply relationship, with the aggregate data, that could only provide an imprecise measure of 
changes in costs and profits. The observed choices method looks more closely at details of fishing 
activities. Although practical limitations of the method-basically, that it uses a large amount of 
data-limit us to analyzing the fisheries over a four-year period, the intensive look at the fisheries 
over several years with widely varying run size and price can provide a much better estimate of 
the change in net value. 

5 As explained in Appendix B, equations (IX-1) and (IX-2) were estimated assuming that harvest rates are not affected by the number of 
people participating. This might not be true, imparting a potential bias in the coefficients estimated for the equations. The extent of this 
bias is unknown, and we did not try to analyze it or correct for il, since we usc these equations only to illustrate that a positive supply 
response cxisls. 
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Weekly Choice Model for Drift Fishermen 
Our weekly choice models identify profitable fishing opportunities by examining individual 
choices from among a set of discrete alternatives over a weekly time horizon. In estimating profit 
and cost functions for the fishing business from observed choices of permit holders, we presume 
that fishing operators consider crew payments, including crew shares of gross revenues, as costs 
when they decide when and where they will fish. If changes in harvest levels reduce crew shares 
below the crew members' opportunity costs, captains will have to raise the crew share 
percentages to retain their crews. This change would reduce profits for permit owners by still 
more, but leave incomes of crew members unaffected. 

Cook Inlet drift and set fisheries involve completely different operations with different fishing 
choices. Drift fishermen use relatively small, fast boats to pursue schooling salmon as they 
migrate toward the mouths of spawning streams. This mobility gives them a wide set of choices 
for where to look for fish at any given time. We model the drift fisheries, therefore, in a two-stage 
choice structure summarized in Figure IX-3. Drift captains choose whether or not to participate in 
the fishery during a given week, assuming that if they do fish, they will do the bulk of their 
fishing in the most profitable area available. We first, therefore, discuss the selection of the 
fishing area if that the drift permit holder chooses to participate that week. 

Figure IX-3. Choice Structure for Drift Permit Holders 

Fish this week? 

I 
No Yes 

I I 
Fish area 1 Fish area 2 Fish area N 

We assume that the permit holder selects the fishing area that he or she expects will yield the 
largest expected profit. Because a number of factors cannot be forecast perfectly in advance
such as the weather, location of fish, other demands on their time, etc.-we can only say that the 
probability of selection of a given fishing area is higher if the expected profit is higher. That is, if 
Pit is the probability that the individual will choose area i in period t, then we assume Pit depends 
on profits, rcit, then the equation we estimate assumes that the natural logarithm of the relative 
probability of selecting two areas i and j is proportional to the ratio of the profits: 

(lX-3) log Ptr = 'TCtr 

Pjr lCjr 
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where 

nit = Gross Revenue it - Operating Costil 

and log represents the natural logarithm. If the equation corresponding to the probability of 
selecting area i out of N area choices, given that the permit holder goes fishing that week, is 

(IX-4) 
eO:JI:it 

Pi!= N 

L.e0:1Cjt 
j=l 

We do not have weekly data on components of operating costs such as fuel, food, gear replacement, 
or labor. Instead, we assume that operating costs from fishing in an area depend on pounds landed, 
distance from residence and home port to the area, and the relative time available to fish in each 
area. Some fishing areas are open longer or more often than others during specific weeks of the 
season. Fishing time might either raise or lower operating costs. On the one hand, more fishing time 
needed to catch a given amount of fish might increase costs such as fuel, food, and labor. On the 
other hand, longer fishing hours per week,for any given expected total catch, provides more 
flexibility to schedule fishing around tide changes, weather, and other time commitments. 

We estimate the equation (IX-4) for Cook Inlet drift permit holders using weekly landings data 
for weeks 26 through 36 for the years 1990 through 1993. The selected fishing area is defined as 
the statistical area in which the permit holder landed more than 50 percent of total salmon 
pounds during a given week (we combined adjacent statistical areas 24510 and 24570 because 
relatively few boats fished primarily in these areas). This gives us a total of six area choices in 
which Cook Inlet drift fishermen regularly harvest salmon. Gross revenue and pounds landed are 
derived from state landings records, and weekly fishing hours by area are derived from the 
annual management reports. 

To estimate the choice equation, we first need to predict what catch and gross value would be in 
the areas that were available for fishing but which the individual permit holder did not select that 
week. We estimated separate regression equations for pounds and value landed for each of the six 
areas as a function of hours of fishing openings in each area each week, explicitly distinguishing 
corridor from non-corridor open hours for eastside areas. Other variables added to these equations 
were vessel length and horsepower and separate constant terms for each week and year. 

We estimated the multinomiallogit model to predict to drift permit holders' choice of fishing 
area. The choice of fishing area is a function of estimated relative profitability (equation IX-4), 
which depends on the regression predictions of what the harvest quantity and value would be in 
each open fishing area. Permit holders' choices of areas under varying prices and catch rates 
imply the following equation for expected profits: 

(IX-5) n:, =Gross Revenue- 0.85*Quantity- 0.0000014*Quantity 2 

+ 3 327*log(hours)- 25*miles 

[Number of observations = 12753; t-statistics for multinomiallogit estimation are 27.3 for revenues, -19.9 for 
quantity, -16.4 for quantity squared, 56.9 for log(hours), and -23.7 for miles. See Appendix B, Table B-3 for full 
details of multinomtallogtt estimation.] 

The coefficients on the implied profit equation measure how different factors affect costs. The 
equation suggests that incremental costs for the drift fleet are approximately constant at 85 cents 
per pound for differing harvest rates, but rise when catch rates are large. Longer openings 
significantly increase profits, and costs rise with distance (miles) from Homer. 
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The participation choice depends on the expected maximum profit that could be obtained from 
any of the area choices. Using the specific formulation chosen for equation (IX-4), one can 
construct an index from the fitted values of the equation that is equal to this expected weekly 
profit (except for a constant scale factor). This index is traditionally called the "inclusive value" 
by economists, because it includes the contribution to net value of all the available choices. It is 
given by the formula 

(IX-6) IneZ,= log( tea'") 
where an,, represents the predicted profits in each area and week from equation (IX-4). Since the 
constant scale factor does not vary, a change in calculated inclusive value from a change in 
fishing conditions represents an estimate of the change in net value for a week of fishing. The 
inclusive value is based only on weekly relative profits, so it does not include items that might 
vary across permit holders or over time but not across fishing areas. 

The participation equation we estimate is: 
ev, 

(IX- 7) p - -"'---,-l+ev, 
where v, =-7.54 +0.57 *Inclusive +0.008 *hours +0.099 *length -0.00027 * hp 

and P, is the probability of participating in week t. 
[Number of observations= 29347; t-statistics for Jogit estimation arc 33.8 for inclusive value, 11.6 for hours, 51.4 for length, and 
-3.1 for horsepower. See Appendix B, Table B-4 for full details of logit estimation.] 

Hours represents the maximum fishing time available that week. Length and horsepower refer 
to length and horsepower of the vessel usually used by the permit holder for drift salmon fishing. 
We derived values for these variables from state landings and vessel license records.6 Permit 
holders with larger vessels were more likely to go fishing for any expected maximum operating 
profit, possibly indicating the ability to fish profitably in less desirable weather conditions. 
Higher horsepower for the vessel diminished participation, possibly indicating higher overall 
operating costs. 

Weekly Choice Model for Setnet Fishermen 
Setnet operators face different choices from drift boat captains because they are restricted to a 
single fishing location. Instead of modeling fishing choices as a choice of areas, we focus on a 
subset of approximately ten percent of setnet permit holders who engaged in other fishing 
activities during the Cook Inlet salmon season as well as setnet fishing. It is not possible to 
determine from the data how many operations these permit holders represent. However, an 
analysis of landings for these permit holders when they were fishing their setnet permits shows 
that their catch rates and season length are representative of those of the typical permit holder for 
the fishery. Consequently, we feel that it is appropriate to use estimates of changes in profits per 
permit holder for this group to estimate changes in profits for the typical setnet permit holder. 

For the setnet permit holders who have alternative fishing opportunities, we group their choices 
into five options. These include fishing the setnet permit, participating in other fisheries, and not 
fishing that week. Alternative fisheries modeled include halibut, other salmon fisheries, and all 
other fisheries. Figure IX-4 summarizes the choice structure for setnet fishermen. 

6 Another variable that might explain the participation choice would be the income available in alternative work. We included the 
construction wage to represent an index of alternative income in the simple supply equations (IX-I) and 
(IX-2) estimated above. We explored adding the construction wage to equation (IX-7), but over the four year period 
of data used for the observed choice models, this variable did not vary enough to test whether it might explain participation choices. 
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Figure IX-4. Choice Structure for Setnet Permit Holders 

Fish this week? 

I I 
Fish for Halibut Fish Cook Inlet Fish other 

Setnet Permit salmon permit 

Fish other fisher] Not fish 

We assume as before that the choice of activity depends on the expected net earnings from the 
activity. We use the same equation as before, except that the subscript i in equation (IX -4) now 
corresponds to the alternative activity instead of to the alternative area. The not fishing alternative 
represents all productive non-fishing uses of people's time. While other salmon, and other 
fisheries are available for fishing in every week-at least one setnet permit holder made landings 
in these fisheries every week in every year-the halibut fisheries are assumed to be available only 
in weeks when Alaska halibut landings took place. Setnet fisheries are also assumed to be 
unavailable during weeks when the Central District setnet fishery was closed. 

We assume profit functions for each alternative fishery that are similar to the ones estimated for 
the drift fishery, based on the same data sources. However, we do not include the hours variable 
because no comparable data are available on fishing hours for any of the alternative fisheries to 
setnet salmon fishing. We again estimate equations to predict the catch and gross revenue from 
each fishing alternative from landings data for setnetters during weeks 26 through 36 from 1990 
through 1993. For setnet landings, these equations model weekly catch and value as a function of 
open fishing hours north and south of the Blanchard Line, constant terms for each week and year, 
and the average weekly harvest for the individual computed over the weeks that the permit holder 
actually recorded landings. For other fisheries, we predict catch and value as a function of the 
length, gross and net tons, and horsepower of the boat that the permit holder usually used for this 
fishery, as well as separate constant terms for the weeks and years. 

The implied setnet profit equation is approximately linear, with an incremental cost of 8 cents per 
pound7, compared with 85 cents per pound for the driftnet fishery. This is consistent with the 
results of our supply response equations (IX-I and IX-2) which suggested a much more elastic 
supply response for the driftnet fishery. The higher estimated incremental cost for driftnet permit 
holders does not necessarily mean that profits for drift permit holders as a whole are smaller, 
because these figures do not take fixed costs into account. However, they suggest strongly that 
most of the effects of a potential reduction in harvests for setnet operations would be to reduce 
profits, while harvest reductions for the drift fleet would mainly reduce participation. 

7 These incremental costs per pound are quite different from the average variable costs per pound reported in Table IX-6 for two 
reasons. The landings model uses a different definition of costs, and the costs implied by the model are incremental rather than average 
variable. 
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Projected Changes in Fishing Hours and Harvests 
The starting point for estimating the change in net economic value is estimating how fishing 
opportunities change for drift and setnet harvesters. In Chapter IV, we discussed the assumptions 
ADF&G provided about how openings would change for each scenario and the resulting changes 
in commercial harvests. The observed choices method requires more detailed assumptions about 
changes in the timing and location of openings. Therefore, we developed assumptions about the 
reduction in hours of regular and emergency openings, by statistical area, needed to increase the 
sockeye return to the Kenai River by the target amount for each scenario. 

We assumed that the changes in fishing openings would all occur during the third and fourth 
weeks of July. We started with a hypothetical reduction in fishing hours (all in the corridor north 
of the Blanchard Line for the medium run scenarios). Then we adjusted the changes in fishing 
hours by simulating participation and harvests using the choice models until the projected fishing 
effort and harvests yielded the assumed management target (200,000 more Kenai River sockeye, 
for example, in scenario A). The actual procedure for simulating the choice model for the fishery 
is quite complex, and is illustrated in Figure IX-5. 

Figure IX-5. Procedure for Simulating Observed Choices Model for Evaluating Effects of 
Management Changes 

Change in fishing hours 
by area that week 

I 
times 

Estimated harvest rates 
per permit holder fishing 

I 
equals 

Estimated changes in 
harvest and revenues 

that week if fished 

Estimated 
participation rates 

equals 

Change in number of 
participants, total harve 

permit holder net value 

Change in fishing hours adjusted until the total harvest equals the assumed scenario change in salmon harvest for that gear group. 
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The top half of Table IX-3 shows the assumptions about the change in hours fished under each 
scenario and the resulting change in total harvest derived from this simulation procedure. We 
estimated the landings model using data from the 1990-93 fishing seasons. The model's 
predictions generally confirm that ADF&G assumptions for each scenario (shown in Table IV-3) 
are reasonable. However, the landings model projects that the loss of a regular opening would 
cause a larger reduction in driftnet catch than ADF&G assumes when prices are in the medium 
and high range, but a smaller reduction when prices are low. Our model projects that when 
sockeye prices and returns are both low, fewer drift boats will be fishing, and it will be easier to 
manage the harvest. 

The model projects that longer setnet closures than driftnet closures would be needed to achieve 
management targets, but in practice set openings typically last longer than drift openings. Under 
the low run scenario (A3), the reduction in fishing time is greater for the drift fleet but less for 
setnetters than under the medium run scenario (A). Under the low run/low price scenario (A5), 
the reduction in fishing hours is greater than for the low run scenario because the model projects 
fishing effort would be lower. The low run scenario requires that the commercial fleet forego one 
regular opening districtwide as well as one or two emergency openings in the corridor to allow 
200,000 more sockeye into the Kenai River. The loss of a regular opening would have a much 
greater impact on the fleet, because it would affect the entire Central District, not just the corridor 
north of mid-Kalifonsky Beach. 

Measuring the Change in Net Value for Permit Holders 
Our landings model predicts that the fleet would respond to the changes in openings in several 
ways. The exact formulation for the drift fleet differs from that for the setnet operations. 

For a drift operator, changing time open for fishing in an area first changes the predicted catch 
that week, if the operator chooses to fish there. The change in potential expected catch and 
revenues affects the best area in which to fish, if the operator were to go fishing that week. 
Finally, the change in expected profit from fishing opportunities-measured as the change in 
inclusive value calculated in equation (IX-6) from the choice equation-affects the decision 
whether to fish at all that week, represented in the drift participation equation (IX-7). 

The inclusive value-defined according to the formula in equation (IX-6)--corresponds to the 
expected maximum profit available to the drift permit holder from the choice sets available that 
week. Commercial permit holders have other uses of their time besides fishing. Some of these 
alternate activities may earn money. The participation equation for drift permit holders measures 
the relative value of fishing compared to other uses of time. The formula for estimating the effect 
on net value for a permit holder for a week of a change in fishing hours, landings, and gross 
value, as follows: 

(IX-8) 
log(l +e''") -log(l + e''") 

Change in drift value = --'---'----'----.!.. 
ay 

where vk, is the exponent in the participation equation given by equation (IX- 7) evaluated for 
scenario k, a is the coefficient on revenue in equation (IX-4)--estimated as 0.000514 in Table B-

3-and y is the coefficient on inclusive value in the participation equation (0.57). The total 
change in net value for the fishery as a whole is simply the change in net value calculated above 
times the number of permit holders. 

For setnet operators, the landings model predicts a simpler response to changes in openings, since 
setnetters do not have the opportunity to change their fishing area during the season. Changing 



Table IX-3. Observed Choices Method Estimates of Changes in Net Value 

Scenario Name and Code* 
+200K at +100K at -100K at +200K at sonar Low run, Low run, I 

sonar sonar sonar Low price High Low run High low price high price 
price run 

A D E A1 A2 A3 A4 AS (none) 
Ex-vessel price ($/lb) $1.43 $1.43 $1.43 $1.00 $1.75 $1.43 $1.43 $1.0C $1.75 

Number of permits 
Drift net 583 583 583 583 583 583 583 583 583 
Setnet 745 745 745 745 745 745 745 745 745 

Change in average hours fished 
Drift net I -1~1 -8 7 -16 -16 -24 0 -28 -24 
Setnet -32 -16 17 -32 -32 -25 0 -28 -24 

Change in pounds harvested 
Drift net I -430,86:1 -223,239 226,194 -430,865 -430,865 -3,043,029 0 -1,746,159 -3,531,862 
Setnet -1,072,144 -514,737 512,277 -1,072,144 -1,072,144 -708,447 0 -724,298 -709,817 
Total -1,503,009 -737,976 738,471 -1,503,009 -1,503,009 -3,751,476 0 -2,470,457 -4,241,679 

Estimated change in net valr per per[ it 
Drift net -$451 -$212 $182 -$91 -$576 -$2,648 $0 -$758 -$4,648 
Setnet -$1,409 -$656 $623 -$791 -$1,870 -$1,106 $0 -$752 -$1,384 

Estimated total change in net value 
Drift net -$262,981 -$123,655 $105,983 -$53,138 -$335,701 -$1,543,740 $0 -$442,136 -$2,709,871 
Setnet -1,049,823 -488,990 464,307 -$588,964 -$1,393,018 -823,795 0 -560,042 -1,030,871 
Total -1,312,804 -612,645 570,290 -642,102 -1,728,719 -2,367,535 0 -1,002,178 -3,740,742 

Alaska resident share 
Drift net I 72.7% 72.7% 72.7% 72.7% 72.7% 72.7% 72.7% 72.7% 72.7% 
Setnet 88.8% 88.8% 88.8% 88.8% 88.8% 88.8% 88.8% 88.8% 88.8% 

Estimated total change in net value 
to Alaska residents 
Drift net -$191,187 -$89,897 $77,050 -$38,631 -$244,055 -$1,122,299 $0 -$321,433 -$1,970,076 
Setnet -$932,243 -$434,223 $412,305 -$523,000 -$1,237,000 -$731,530 $0 -$497,317 -$915,413 
Total -$1,123,430 -$524,120 $489,354 -$561,631 -$1,481,055 -$1,853,829 $0 -$818,750 -$2,885,490 

*Assumptions and analysis fOr Scenarios B, C and A6 are the-same as for Scenario A. 
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time open for fishing in a setnet area changes the predicted catch and revenues for the week if the 
operator decides to fish that week. The change in potential expected catch and revenues affects the 
decision to fish at all that week. The change in expected setnet value is defined as the change in 
setnet inclusive value derived from applying equation (IX-6) to the participation equation in each 
scenario. That is, the change in value realized from moving from scenario one to scenario two is: 

Change in setnet value= (Incl1 - Incl 2)/a 

where a is the coefficient on revenue in the setnet choice equation. The change in net value may 
be less than the change in setnet profits, because some setnetters have other income earning 
opportunities. These opportunities are reflected in the inclusive value, which includes a 
contribution of income from other fisheries and non-fishing activities, as estimated in the 
participation equation, when those opportunities exist. 

Results: Observed Choices Method 
The bottom half of Table IX-3 shows our estimates of change in net economic value for each 
scenario under the observed choices method. The estimated change in net value for the typical 
permit owner is calculated from the inclusive value, as described in the preceding section. The 
estimated total change in net value is calculated by multiplying the total number of permits 
(shown at the top of the table) by the estimated change in unit net value. The estimated change in 
net value to Alaska residents is calculated by multiplying the total change in net value by the 
resident shares shown in Table IX-3 . 

Under Scenario A (200,000 additional sockeye in the Kenai River) the observed choices method 
projects that allowing 200,000 more sockeye into the Kenai River would result in a net loss to 
driftnet operations (resident and non-resident) of about $260,000, or $0.61 per pound. It projects a 
net loss to setnet operations of around$ 1 million, or $0.98 per pound. 8 Looking just at losses to 
residents, resident driftnet operations would see a net loss of about $190,000, and resident setnet 
operations a net loss about $930,000-for a combined net loss of about $1.1 million. 

In the low run scenarios (A3 and A5), the losses in net value with a re-allocation of 200,000 
sockeye to the Kenai River are somewhat lower for setnetters than in the medium run case for 
comparable price assumptions. This is because our projection of the reduction in open fishing 
hours and harvests is lower. 

However, the losses for the drift fleet are much larger in the low run scenarios. These losses occur 
because ADF&G managers assume that in a low run year they would have to eliminate one 
regular, districtwide opening to meet the Kenai River management target while protecting other 
salmon stocks. The loss of a regular 12-hour opening would be very costly for the drift fleet, 
especially if salmon prices were better than average. We estimate that increasing the sockeye 
escapement to the Kenai River by 200,000 would cost the drift fleet $1.9 million when the 
sockeye price is $1.43 per pound. If sockeye prices reached $1.75/lb in a low run year (shown in 
the right hand column of Table IX-3 ), we project that the change in net value to driftnet operators 
would approach $3 million dollars. 

In medium run years, low sockeye prices (Scenario AI) would reduce the losses experienced by 
the drift fleet to about one third of the net loss under the medium price scenario (Scenario A). For 
the setnet fishermen, however, the net losses would be only about 40 percent lower. That 

8 We estimate that a sockeye price of $1.43 per pound would be associated with an average salmon price (including all species) of 
about $1.28 per pound. These figures imply an incremental total cost of 67 cents per pound for drift permit holders and 30 cents per 
pound for set permit holders, taking into account all the other options they have for the use of their time. 
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difference in losses is due to the higher incremental costs of drift fishermen, providing them with 
much lower net earnings in low price years. 

In the high price scenario with medium sockeye returns (Scenario A2), the effects of reduced 
harvests would be about one-third larger for both gear groups. 

Contingent Valuation Method 

Description of Method 
The contingent valuation method is based on permit holders' responses to ISER surveys about 
whether they would be willing to pay for increased openings or willing to pay to avoid specific 
fishery closures. This method is analogous to our contingent valuation analysis of changes in net 
economic value of the sport fishery in Chapter VI. 

While the contingent valuation method relies on entirely different data and assumptions from the 
observed choices method, the estimates of the two method represent similar concepts, or 
definitions of value. As in the observed choices method, permit holders are unlikely to include 
changes in crew members' net earnings in their valuation of management changes. While not 
explicitly asked to value non-monetary aspects of their work in the valuation questions, 
respondents typically include these values implicitly. Contingent value estimates therefore 
implicitly include changes in job satisfaction for permit holders but not for crew members. 

Contingent Valuation Questions 
In our survey of set and driftnet permit holders, we asked respondents three sets of contingent 
value questions to understand how they subjectively value small changes in harvest levels (see 
Appendix F, Permit Holder Survey, questions B7-B9). 

In the first set of questions, interviewers told survey respondents that "more intensive 
management" could hypothetically yield higher harvest levels. Respondents were randomly 
assigned harvest level increments ranging from I 00 to 400 sockeye. They were then asked 
whether they would be willing to pay a specific amount if the funds were used to pay for more 
intensive management that would yield them a given annual increase in catch. We used a two
stage dichotomous-choice valuation framework to elicit willingness to pay. We first asked 
respondents whether they would be willing to pay or accept a randomly chosen amount-the bid 
value-for the harvest change. If respondents said yes, interviewers asked if respondents would 
agree to a random higher bid. If permit holders said no, interviewers asked if respondents would 
agree to a random lower bid. The random bids ranged from $100 to $1,800. For example, some 
respondents were asked: 

"Suppose that intensive management could result in an increase in your commercial harvest 
of Cook Inlet reds by 200 in most years. Would you be willing to pay $600 annually if the .funds 
were used to pay .for such intensive management?" 

Respondents who answered "yes" to this first question were then asked: 
"Would you be willing to pay more than $900 annually?" 

Respondents who answered "no" to the first question were instead asked: 
"Would you be willing to pay more than $400 annually?" 

The second and third sets of questions asked about incremental values in slightly different ways. 
In the second set of questions, we asked permit holders about willingness to pay to avoid a 
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reduction in seasonal harvest of the same number of fish. Finally, in the third set of questions, 
we asked respondents to value the amount they would need to be compensated for the loss of that 
number of sockeye. 

Results: Contingent Valuation Method 
Based on our survey responses, we estimated average net willingness to pay (net value) from a bid 
function using the same methods as described in Chapter V for sport anglers. Technical documen
tation of the estimation methods are documented in Appendix A. We assumed that willingness to 
pay varied with the incremental number of fish in a simple log-linear relationship. Table IX-4 
(top portion) shows the statistical results for the bid functions for WTP for drift and setnetters. 

The bottom part of Table IX-4 shows the economic interpretation of our statistical results, in 
terms of willingness to pay per additional fish or per additional pound. Technically, the values are 
the values per fish or per pound at which 50 percent of fishermen would answer "yes" if asked if 
they were willing to pay or accept this amount. 

Table IX-4. Contingent Value Results 

for number of fish (X) 

for change in escapement 

pay 
Driftnct operators I 
Setnct operators 

i to pay or accept per additional lb. 
Driftnct operators 
Setnet 

to pay or accept per 
Driftnct operators 
Sctnet 

pay 

1.087 
(8.13) 
422.9 

(12.12) 

1.591 
(6.28) 
622.5 
(7.70) 

$1.09 
$1.59 

$0.18 
$0.27 

in escapement 

1.194 
(8.32) 
462.5 

(10.50) 

1.415 
(5.53) 
646.9 
(7.67) 

$1.19 
$1.42 

$0.20 
$0.24 

6.276 
(3.88) 
2497 

(6.34) 
7.623 
(2.53) 

5.079 
(3.19) 
!58! 

(6.35) 
9.218 

$6.28 
$5.08 

the figure shows the per fish or per pound at which 50 percent of fishermen would answer "yes" · if 
they were willing to pay or accept this amount. 
ISER file: CV Results. 
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Drift operators were willing to pay $1.09 per fish (about $.18 per pound) to increase their harvest 
slightly. They were willing to pay $1.19 per fish to prevent harvest declines-about $.10 more per 
fish to prevent harvest declines. However, driftnetters would want to be compensated $6.28 per 
fish ($1.05 per pound) to agree to accept a harvest decline. 

Setnet operators would be willing to pay somewhat more for a harvest increase or to prevent 
declines, but would be willing to accept slightly less per fish for harvest declines. 

Although interviewers did not mention allocation of harvests between sport and commercial users 
in the contingent value section of the questionnaire, respondents were aware that this issue 
motivated the survey. Earlier in the survey, interviewers had mentioned a randomly assigned 
allocation from commercial to sport as a potential factor affecting expenditures. We checked if 
this previous information might have affected survey respondents' answers by testing whether 
respondents were more likely to agree to a higher bid if the change in allocation proposed earlier 
in the survey was larger. A positive effect would indicate that respondents placed a higher value 
on potential losses from a larger proposed reallocation from the fleet as a whole. 

The effect of the proposed reallocation turned out to be positive but not statistically significant for 
the two willingness to pay questions. This finding suggests that this type of response effect is 
unlikely to be present in these contingent value results. However, the effect was significantly 
positive in the willingness to accept question. The estimated coefficients-shown in Table IX -4 
as 7.623 for drift and 9.218 for setnet operators-measure the increase in the willingness to 
accept per thousand fish reallocated to the sport fishery. Drift operators would need to be 
compensated about $1,500 (plus $6.28 per fish) in order to accept a harvest decline due to an 
increase in the escapement target of 200,000 sockeye. Setnet operators would need about $1,800 
(plus $5.08 per fish). 

Apparently, both drift and setnet permit operators feel that their loss of value from a reallocation 
to the sport fishery would be substantially greater if the reallocation from the commercial fishery 
as a whole were greater, regardless of the change in their individual harvests. This does not 
necessarily imply a bias in the willingness to accept numbers; respondents may really suffer 
perceived losses from the idea that commercial fishermen as a whole would be hurt more. 

The willingness to pay estimates are simply prop01tional to the harvest decline per operation. If 
we ignore the component of willingness to accept that varies with the escapement target, we have 
a marginal willingness to accept that is also proportional to the harvest decline. The unit of 
analysis for the survey is an operation. If we assume that harvests change for each operation 
under each allocation scenario in proportion to their baseline harvest, however, then we may 
estimate the total portion of the change in resident net value by multiplying the values per fish in 
Table IX-4 by our residency assumptions in Table IX-3 and by the total change in the commercial 
sockeye harvest in the scenario assumptions. We use the assumptions for sockeye harvest declines 
provided by ADF&G, shown in the top part of Table IX-4. 

Table IX-5 shows the resulting contingent valuation estimates of the total change in net value for 
Scenario A (200,000 additional sockeye in the river), Scenario D ( 100,000 additional sockeye), 
and Scenario E (100,000 fewer sockeye in the river). We excluded the component of willingness 
to accept that varies with the escapement target, so these figures represent a lower bound. Since 
we didn' t ask respondents to value the change in harvest under different market conditions and 
run sizes, we don't know how the results might vary under price and run size scenarios. We 
assume that the results apply to the medium price scenarios, although permit holders used their 
own price expectations in forming their responses, which might be higher or lower than our 
medium price. 
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Table IX-5. Contingent Valuation Method Estimates of Changes in Net Value 

Note: are for changes in net value to Alaska residents. and for Scenarios B, C and A6 are the same 
as for Scenario A. We did not prepare contingent valuation estimates for changes in net value for Scenarios Al, A2, A3, A4 or A5. 
Different run size and price conditions would have required asking different specific questions of survey respondents. 

ISER file: Net value changes 

We estimated confidence intervals using the method described by Cameron (1991), as discussed 
for the sport fish contingent value estimation in Chapter V. Technically, the lower 5 percent 
estimates are based on the value per fish at which 95 percent of fishermen would answer "yes" if 
asked if they were willing to pay or accept this amount. The upper 5 percent estimates are based 
on the value per fish at which only 5 percent of fishermen would answer "yes" if asked if they 
were willing to pay or accept this amount. 

Under Scenario A, commercial operators would be willing to pay between $205,000 and $364,000-
with a best estimate of about $285,000-to avoid the reduction in commercial harvests needed to 
increase the Kenai River sonar count by 200,000 fish. They would want between $562,000 and $1.7 
million-with a best estimate of $1.11 million-to agree to that large a harvest reduction. 

The estimated values for the amount needed to compensate operators for a harvest reduction 
(willingness to accept) are nearly four times larger than those for willingness to pay to keep 
harvests from declining. This is not surprising; we would expect willingness to accept estimates to 
be higher. 

Willingness to pay and willingness to accept measure different concepts of value (as we discussed in 
Chapter III). Both concepts are valid, and there is no methodological reason for accepting one figure 
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as superior to the other. We suspect, however, that some survey respondents were likely to 
understate their true willingness to pay because of their feelings about potential harvest re
allocations. Since we are able to control at least in part for this type of response bias in the 
willingness to accept figures by subtracting out the portion of estimated value correlated with the 
potential reallocation suggested in our survey, we believe that the willingness to accept figures in 
Table IX-5 are probably better estimates of the value commercial fishing operators would place on 
the change in harvests. 

Setnet operators account for most of the change in estimated net economic value, for two reasons. 
First, there is a greater change in their harvests. Second, their willingness to pay per fish is greater. 

Table IX-5 also shows willingness to pay estimates for increases in harvest levels for Scenario E 
(which would increase the commercial harvest by reducing the management target for the Kenai 
River by 100,000 sockeye). We calculate that resident commercial fishermen would value this 
increase at between $115,400 and $193,500, with a best estimate of $154,400. 

We did not ask drift and setnet operators to assume specific salmon price levels when answering 
our contingent value questions. Instead, we intended their responses to reflect their own 
expectations about future prices. These expectations may differ from any of our sockeye price 
assumptions, but probably lie close to the middle of the three scenarios in Table IX-5. 

Net Economic Value for Crew 
The types of benefits and costs accruing to fishermen are listed in Table IX-1 earlier in the 
chapter. These include monetary benefits and costs such as wages and work expenses, non
monetary but tangible benefits and costs such as fringe benefits9, and intangible benefits and costs 
such as job satisfaction or work opportunities foregone. 

Intangibles like job satisfaction enter into workers' decisions about jobs. Workers may accept 
lower wages for jobs they enjoy, because they get benefits from their work beyond what they are 
paid. Employers get an implicit wage subsidy from such workers, relative to other workers or 
other jobs in the labor market. Conversely, workers demand higher pay to work in jobs they find 
onerous. Job dissatisfaction must be compensated in cash; otherwise unhappy workers will leave 
for alternative jobs they like better. 

Anthropologists (Pollnac and Poggie, 1988; Gatewood and McCay, 1990) as well as fishermen 
have argued that enjoyment of fishing-the work, the working conditions, and the lifestyle-is an 
important reason fishermen sometimes choose fishing over other jobs where they could earn 
more. If job satisfaction is higher in fishing than in the next best alternative job, this difference in 
job satisfaction is part of the net economic value of the commercial fishery. 

Figure IX-6 illustrates the labor market for crew. It is like any other free labor market except that 
the demand for Cook Inlet crew labor market is quite inelastic-the demand curve is nearly vertical 
on the graph. This is because the number of employers (permit holders), the size and number of 
nets, and the hours they can fish is fixed in regulation. Furthermore, the technology limits the 
number of crew that can productively fish each unit of gear, particularly in the drift fishery. The 
supply curve for labor represents the number of crew who are willing to work at each wage: as 
fishing wages increase, the number of workers offering their services increases. Conversely, it 
represents the minimum wage required to secure the services of various numbers of crew. 

9 Major fringe benefits such ns health insurance or retirement funds are left out because they are rare in commercial fishing. 
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Figure IX-6. Crew Labor Market 
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In the conventional model, all workers earn the same wage. Competition among crew for a limited 
number of jobs ensures that the market wage will be bid down to the minimum required to fill the 
available jobs. The wage for all is effectively set by the last worker hired-the marginal worker. 
There are likely to be other workers already hired who would have been willing to work for less, 
but don't have to. The extra compensation these workers enjoy, above the minimum they would 
have been willing work for, is the net economic value (NEV) for the workers. A portion of this 
NEV is job satisfaction. 

In a free labor market, workers will seek the jobs they like best. If pay plus satisfaction in crew jobs 
is lower than in some other available job, the marginal worker would take that other job. But if the 
crew pay and satisfaction is higher than for other available jobs, the next job seeker in line for crew 
jobs would offer to work for a little bit less. The last worker hired is indifferent between the 
commercial fishing crew job taken and the next best alternative job. The labor supply curve 
therefore represents the dollar value of the wages and job satisfaction workers could get in their 
next best alternative job. It is called the "opportunity cost" of their labor. The net economic value 
for crew members is crew earnings minus crew opportunity cost. 

Figure IX-7 shows how net economic value for the commercial fishing operations we studied 
differs from a simple cash accounting of net profits. Total revenues minus total costs equals 
accounting net profits, which are part of net economic value to permit holders (1). But this does 
not include the opportunity cost of the permit holder's labor-what that permit holder could have 
earned in the next best alternative (e.g., another fishery or another job). Relative to a cash flow 
measure of costs, accounting for the opportunity costs of permit holder labor increases estimated 
costs, and reduces net economic value to permit holders below their accounting net profits (2). 
Net profits also don't include the net economic value to crew members-benefits they receive in 
addition to their wages (3). Accounting for the net economic benefits to crew decreases estimated 
costs and increases net economic value relative to net profits. From a social accounting 
perspective, net economic value for commercial fish harvesting equals net accounting profits 
adjusted downward for the opportunity costs of permit holders and upward for the net economic 
benefits to crews. Since the two offset each other, we cannot know without measuring them 
whether the net economic value of the fishery will be higher or lower than the simple cash 
accounting of net profits. 
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Figure IX-7. Profits and Net Economic Value to Permit Holders and Crew 
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Changes in net economic value for commercial fishermen that could result from changes in 
management of Kenai River sockeye are illustrated in Figure IX- 8. The marginal revenue curve 
represents the change in total revenues (the slope in Figure IX-7) for each additional hour of fishing 
time. The marginal private cost curve represents the change in costs to the permit holder-wages, 
operating expenses, and the value of the permit holder's time-for each additional hour of fishing. 
The marginal social cost curve has adjusted the private costs to account for the net benefits to crew. 
In this figure, the open hours for the fishery have been reduced from HO to Hl to allow more 
sockeye into the Kenai River. The resulting change in net economic value of salmon harvesting is 
the sum of the changes in net economic value to permit holders and crew members. 

Figure IX-8. Change in Net Economic Value to Permit Holders and Crew 
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The potential changes in management we're studying concern the number, hours, and locations of 
commercial openings during the week of July 22 through July 29. Hypothetical reductions in 
fishing time that week could have indirect as well as direct effects on harvesting workers. The 
direct effects are the lost net income to permit holders and crew from the fish not caught, and the 
decreased time spent fishing. The indirect effects are that marginal operators may decide to pursue 
other work and not fish at all that week, or possibly even that season. This is a voluntary choice for 
the permit holder, reflecting high opportunity costs (good alternatives) to fishing; it implies a 
relatively small loss in net economic value. For the crew member, however, it is involuntary. For a 
crew member with poor alternatives, the loss in net economic value may be high. 

There can be both fixed and variable components to job satisfaction. Some satisfaction may 
derive from being a fishermen-the lifestyle, job location, and autonomy, for instance. Working 
fewer hours or fewer weeks doesn't decrease these components of job satisfaction. Other 
components may be proportional to the hours worked: working outdoors, challenging the 
elements, excitement, and the like. Under all of the scenarios, most commercial fishermen we 
studied would still fish-but for fewer hours (the management change assumptions) or perhaps 
fewer weeks (for the operation only marginally fishing in the week of closures). These permit 
holders and crew would lose only part of their job satisfaction. 

The only permit holders and crew for whom a "whole job" measure of net economic value is 
required, including fixed as well as variable components, are those who would leave the fishery 
for a whole season as a result of the management changes. This does not include those who would 
sell their permits, because those who sell will be replaced by others who fish. It does include 
those marginal operators who would forego fishing in years of low runs or low prices-the ones 
who were barely making it under those conditions before the management change, and for whom 
a loss of fishing time would change their decision to fish. 

Job Ranking Method 
As we've said, we accounted for the change in NEV to permit holders in the observed choices 
method. But that method doesn't account for the lost economic value to the crew members. We 
developed the job ranking method to try to value that net economic value to crew members. 

To estimate the NEV for workers, we must subtract the opportunity cost of work from the wages 
received. We can observe the wages paid to workers. The methodological challenge is to estimate 
the opportunity cost of work. One analytic solution is to draw the labor supply curve in Figure IX-6 
horizontally ("perfectly elastic"). This would indicate that that there are plenty of alternative jobs 
that are just as good as the job in question. No workers have any reason to accept lower pay for that 
job relative to others. If the opportunity cost of working that job is just equal to the wages received, 
there is no net economic value to the workers. 

Another solution is to assume that wage rates in other jobs measure the opportunity cost of the work 
in question-in this case fishing work. This approach has been criticized for ignoring the non
monetary benefits of fishing-the worker satisfaction bonus. If fishermen would be willing to work 
for less pay in fishing than in other kinds of work just because they enjoy it, using the wage rates in 
other jobs overstates the opportunity cost of fishing work and understates the net economic value. 

The approach we use in this study is to ask fishermen directly about their tradeoffs between 
fishing and other kinds of work. Analyzing their responses comparing alternative jobs allows us 
to estimate the minimum earnings from Cook Inlet fishing they would accept and still choose to 
fish. This measures the value of the work opportunities foregone, JO as valued by the fishermen 

10 A more complete analysis would have included leisure as an alternative. 
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themselves; it is the opportunity cost of fishing. Because we use individual measures of 
compensation and the opportunity cost of fishing, for our estimate of NEV we do not need to 
make any assumptions about the workings of the labor market for Cook Inlet fishermen. 

The methodology we developed is analogous to that used for the travel cost model for sport 
fishermen (described in Chapter VI) and the observed choices model for permit holders. It 
statistically analyzes choices over a defined set of alternatives to infer the rate at which fisher
men are willing to trade off monetary costs or benefits for non-monetary costs or benefits. In this 
case, the choices we analyzed are a set of job alternatives with different mixes of earnings and 
working conditions. 

The data on alternative jobs come primarily from our survey of crew members. (The crew survey 
questionnaire and survey description appear in Appendixes E and F.) We asked a series of 
questions about alternative jobs that might be available to respondents during the fishing season. 
We asked about expected earnings, benefits, risks, job security, and various kinds of working 
conditions. We asked respondents to rank the jobs, including commercial fishing, from most 
preferred to least preferred. We then asked them to rank the jobs again, given a 20 percent pay 
increase in the top-ranked alternative job or a 10 percent decrease in income from the Cook Inlet 
fishery. We also asked a series of questions about what job characteristics generally are most the 
important and least important to them in choosing jobs. Statistical analysis of these responses 
allowed us to estimate an equation predicting job rankings as a function of earnings, benefits, 
working conditions, and individual characteristics. The estimated coefficients from the equation 
are then used to calculate the change in net economic value. 

Estimation of Job Ranking Equation 
To estimate the net economic value of crew labor in the Cook Inlet fishery, we built a data set 
with 479 observations representing data on Cook Inlet fishing jobs and the alternative jobs crew 
members described and ranked in our crew survey. A rank-order logit regression was used to 
estimate an equation predicting crew members' job preferences. Many variables and 
combinations of variables were tried. With one exception, variables were kept in the equation 
only if they were significant. The DR/FTC/ dummy variable-a variable of policy interest-was 
kept just to show its insignificance. Table IX-6 lists the variables that appear in the job ranking 
equation and their signs. Table B-10 in Appendix B gives the full regression results. 

Table IX-6. Definition of Variables and Their Signs 
Coefficient Si n 

EARN 

S.ETCI 
WEEKSET 
HPVVSET 
DRIFTCI 
HPVVDRFT 
CERTAIN 

(+) Earnings for the season or duration of the job; if the job is year-round, this IS earnings for a 
period comparable to Cook Inlet fishing. 

( +) ·· r ilJdicating a!JookinletsfitnetJ!Jb; Oolherwi~ec ·. ) ··•··············. ··•·· .· 
(-) The number of weeks from the stmt of the setnet fishing job to the end. 

.•(+) The·J1:UJJ1b<ir ofbol.jrs. per wee~ .• YI.o[ked setl1et@g d!.)tirig.·tb.e $eas<;>ll.· 
(+) I indicating a Cook Inlet driftnetjob; 0 otherwise. 
Il:) ·• t!Jenunilier:<J£ Jiours.Jier wiiekWorl(ea 4rtl'tfisliinil'dl!rlrig tlkileason> . ···•··.·.···•·• .. ·· .. · •. ·. ··•··· ·· .. ··. · .• 
(+) I if the ex-ante expected earnings for the job were known with some certainty; 0 if the 

exp~ct~d earnings were ~ncertai~: 
OFFICE s <+J. lin<.licatingartoffic¢ ·ob,fortbc>seWJ10ex· .ressec.last[()l) · iefer¢nc~forW!?"rkin .01lt<.lor>rs. · 

The earnings coefficient plays a role similar to that of the coefficient on trip cost in the travel cost 
model for the sport fishery (described in Chapter VI); it estimates how important money is relative 
to non-monetary factors in explaining choices people make. The coefficient here is positive and 
statistically significant. Yet earnings play a relatively minor role in explaining job preferences. 
(For further discussion, see Appendix B.) The top explanatory variable is the Cook Inlet setnet 
dummy (SETCI ), with the hours per week of setnet fishing (HPWS'EI') and the number of weeks 
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fished ( WEEKSEF ) ranking second and third. The set dummy and hours worked per week have 
positive coefficients, while weeks worked has a negative coefficient. These results indicate that 
there is a large fixed value to setnet fishing, as well as significant benefit to the hours per week 
spent working and significant cost to the total weeks worked. 

The drift fishery shows a different pattern: the hours worked per week (HPWDRFT) is the only 
significant drift variable, and it has relatively weak explanatory power. (In the weighted data set, 
setnetters outnumber drifters two to one-so relatively fewer drift observations contribute to the 
equation estimate.) Other significant variables were the certainty of earnings and the work 
environment. The positive coefficient on OFF/CE_S-indicating both a strong preference for 
working outdoors and preference for an office job-might be interpreted as a desire for 
complementarity. Perhaps those who work both office jobs and fishing jobs value their office jobs 
but fish too because they greatly appreciate the opportunity to work outdoors in the summer. 

The model is estimated on 1994 data. Most crew are paid on a share system, so their earnings track 
closely with gross harvest value. To simulate high and low price years we adjusted earnings 
according to the ratio of ex-vessel price assumptions. To simulate low run years we adjusted 
earnings by the estimated ratio of gross harvest value between 1991 and 1994, calculated by species 
and weight at 1994 prices. 

Results: Job Ranking Method 
Table IX-7 summarizes our estimates of potential changes in net economic value to resident crew, 
if the commercial harvest were reduced to allow more sockeye into the Kenai River. 

Scenario A (which assumes an increase of 200,000 sockeye in the Kenai River in a medium-run 
year) would cost crew members nearly $600 thousand in net economic value. Losses would be 
about $310 thousand under Scenario D (which assumes an increase of 100,000 sockeye in the 
Kenai River), and crew members would gain about $330 thousand in net economic value under 
Scenario E (which examines the effects of decreasing rather than increasing the number of 
sockeye in the Kenai River by 1 00,000). 

Losses would be lower in a low price scenario ($520 thousand) but higher under other conditions, 
peaking at $811 thousand for the low run, low price scenario. In the low-run scenario, managers 
would eliminate a regular, districtwide opening, which would cost commercial fishermen many 
more fish. If it was also a low price year, fewer permit holders would be fishing, so managers 
would have to close the fishery more hours in order to reach the same target reduction in harvest. 

On a per capita basis, drift crews incur greater losses than set crews. For Scenario A, the average 
change in net economic value is about $705 per capita for drift crew members and $679 for set 
crews. The disparity increases as the level of losses increases. The loss in earnings accounts for 
only half of the loss in net economic value, with declines in job satisfaction making up the other 
half. 

Table IX-7. Changes in Net Economic Value for Crew 

Total change 
Average change per crew member 
Driftnet 
Setnet 

Scenario Name and Code 
+200K at +100K at -100K at Low High Low Low run, 

sonar sonar sonar price price run low price 
A-C D E A1 A2 A3 A5 

$ (598,493) $(309,627) $ 329,805 $(520,353) $(658, 185) $(803,765) $(811, !79) 

$321 
$432 
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Summary of Net Value Results 
Table IX -8 summarizes the results of our three methods of estimating changes in net economic 
value for resident permit holders and crew. The two methods of estimating change in net 
economic value to permit holders produce similar results for the two scenarios for which we have 
comparable estimates. For Scenario A (adding 200,000 sockeye at the river sonar counter), the 
contingent value method estimates a $1.11 million loss in net economic value (using the adjusted 
willingness-to-accept responses) and the observed choices method estimates a loss of $1.12 
million. Scenario D estimates are about half that. 

Table IX-8. Estimates of Changes in Net Value of the Commercial Fishery 
to Alaska Residents 

Scenario Name and Code 

+200K at +100K at -100K at Low High Low High Low run, Low run, 
sonar sonar sonar price price run run low price high price 

A 0 E A1 A2 A3 A4 AS No code 

on a assumes. 
returns to fishing under this scenario, fishermen would be fishing less even without a harvest reduction. 

To get an estimate of total change in net economic value for permit holders and crew members, 
we need to add the crew estimate to one of the two permit holder estimates. Adding the observed 
choices results (which are available for all the scenarios) to the crew results, we get an estimated 
total loss in net economic value of $1.7 million for Scenario A. 

Under other scenarios, the potential losses in net value for permit holders and crew combined 
range from 0 to $3.8 million. In a high run year, there would be no reduction in the commercial 
harvest and therefore no loss in value. If the harvest were reduced only enough to increase the 
return to the Kenai River by 100,000, the loss would be only about half as large as in Scenario A. 
High price and low run scenarios show higher losses that Scenario A. The worst case for 
commercial fishermen would occur in a year with a low run and high prices, which is not a study 
scenario but which we analyzed for the observed choices method. This combination could cost 
permit holders and crew $3.8 million in net economic value. 

Changes in Net Economic Value to Processors 
Another aspect of net economic value in the Cook Inlet salmon fishery that we haven't yet 
considered is value to processors. Salmon harvested commercially in Cook Inlet are processed 
into frozen, fresh, canned, and roe products. Salmon processing is a major industry in the Cook 
Inlet area, adding significantly to the value of Cook Inlet salmon and employing as many as 3,000 
workers at the peak of the season. 
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As shown in Table IX -9, well over half the salmon processed in the Cook Inlet region is 
processed in Kenai. Significant volumes are also processed in Homer and Anchorage. Not all of 
this salmon is from Cook Inlet. In some years, significant volumes are brought in by plane or boat 
from other areas of the state where harvests exceed processing capacity. 

Table IX-9. Cook Inlet Salmon Processors, 1985 and 1992 

Year City Number of Salmon Pounds of Salmon Value of Salmon Percentage of Total 
Processors Processed' Production' Pounds Processed' 

1985 Anchorage 10 4,455,079 

Homer 6 8,279,725 

Kasilof 4 ** 
Kenai 10 28,545,291 

Ninilchik ** 
Seward ** 

Total 32 41,280,095 
1992 Anchorage 15 6,477,267 

Homer 5 9,589,864 
Kasilof 2 ** 
Kenai 23 42,608,076 

Seward 4 ** 
Soldotna 3 ** 

Total 52 58,675,207 

*Total includes only production reported for Anchorage, Homer and Kenai 
**Not reported in order to preserve confidentially 
Source: Data provided by the North Pacific Fisheries Management Council 
ISER File: NPFMC Proc Data. CI Salmon 

2,874,502 

5,251,829 

** 
26,512,912 

** 
** 

34,639,243 

5,693,326 

12,999,723 

** 
62,952,234 

** 
** 

81,645,283 

11% 

20% 

69% 

100% 

II% 
16% 

73% 

100% 

The processing industry consists of a few large processors with large established facilities and a 
number of smaller processors. For this study, ISER interviewed administrative personnel of nine 
Cook Inlet processors to obtain information about processor operations, employment, costs, 
ownership, and potential effects of a reduction of Cook Inlet sockeye harvests. We estimate that 
these nine processors handled most of the Cook Inlet sockeye salmon harvested in 1994. Appendix 
J provides background information about Cook Inlet salmon production and details about our 
interview questions and responses. 

Processing Margins and Costs 
The first step in assessing potential changes in net economic value for processors is estimating the 
increase in value-or margin-associated with processing Cook Inlet sockeye. We used the data 
on volume and value of Cook Inlet sockeye in Table IX-10 and Figures IX-9 through IX-12 to 
estimate that margin. 

From 1991 through 1994, production volume was between 76 percent and 97 percent of harvest 
volume. Recall that Cook Inlet processors also process salmon from other areas of Alaska. 
Because yields in processing frozen salmon are typically in the 72 to 75 percent range (they are 
somewhat lower for processing canned salmon), we would ordinarily expect the total processed 
volume to be approximately 74 percent of the harvest volume. The extent to which this share 
exceeds 74 percent serves as a rough indicator of the extent to which sockeye production from the 
Cook Inlet area included production from other areas. 
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Table IX-10. Volume, Value and Average Prices of Cook Inlet Sockeye 
Salmon Harvests and Production, 1991-1994 

1991 1992 1993 1994 
Volume (pounds) 

Total volume of Cook Inlet harvests (seine & gillnet) 13,563,818 60,777,940 28,884,800 20,890,000 

Total volume of Cook Inlet production (incl. roe) 13,129,087 46,414,747 27,200,885 17,666,339 

Production as a share of harvests 97% 76% 94% 85% 

Value($) 
Total value of Cook Inlet harvests (seine & gillnet) 14,181,245 96,858,835 29,633,233 30,499,400 
Total value of Cook Inlet production (incl. roe) 29,764,382 148,442,357 60,823,723 50,736,169 

Average prices & processing margin ($/lb) 
Average wholesale value (per round pound) $1.83 $2.52 $1.80 $2.27 
Ex-vessel price (gillnet harvests only) $1.06 $1.59 $1.03 $1.46 
Average processing margin (per round pound) $0.77 $0.93 $0.77 $0.81 

Average fish weight (lbs) 5.62 6.59 5.88 5.64 

Average prices & proc. margin ($/fish) 
Average wholesale value ($/fish) $10.30 $16.61 $10.60 $12.80 

Ex-vessel price ($/fish, gillnet harvests only) $5.96 $10.47 $6.06 

Average processing margin ($/fish) $4.34 $6.14 $4.54 
Sources. Harvest volume and average fish weight. 1991-1993. Commeicml F1shenes Entry Commtsston. 1994. 
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division, 1994 Salmon 
Season, Preliminary Data, updated 4/27/95. Note that data are for all gear types, and include small volumes of 
sockeye harvested by seiners. Harvest value for 1994 was calculated by multiplying the preliminary harvest volume 
(as feported by ADFG) by the ex-vessel price of $1.46 (the preliminary price reported by CFEC). Production data: 
Alaska Department of Fish and Game, data reported by processors in Commercial Operator Annual Reports. Note that 
Cook Inlet salmon production includes salmon harvested in other areas of Alaska and transported to the Cook Inlet 
region for processing. Average wholesale value per round pound calculated as [average wholesale price (total excl. 
roe)] x [assumed processing yield of74%] +[average price for sockeye roe] x [assumed processing yield of 4%]. 
Processing yields are from Chuck Crapo, Brian Paust and Jerry Babbitt, "Recoveries & Yields from Pacific Fish and 
Shellfish," Alaska Sea Grant College Program Marine Advisory Bulletin No. 37, 1993, page 14. 
ISER file: CI sockeye prod analysis. 

$8.23 

$4.57 

To calculate the margin associated with processing Cook Inlet sockeye, we first estimated 
wholesale value per round pound (calculated by multiplying average wholesale prices by 
processing yields for roe and non-roe products) and wholesale value per fish (calculated by 
multiplying average wholesale value per round pound by the average fish weight). 

IX-29 

Between 1991 and 1994 the wholesale value of Cook Inlet sockeye ranged between $1.80 per 
round pound and $2.52 per round pound. Of this, the value paid to fishermen ranged between 
$1.03 per pound and $1.59 per pound. Processing added 77 cents per round pound to the value of 
sockeye salmon in 1991 and 1993, 81 cents in 1994, and 93 cents in 1992. Thus in most years, 
processing adds about 80 cents per round pound to the value of sockeye salmon. 

Expressed on a per fish basis (Figure IX-12), between 1991 and 1994 the wholesale value of 
Cook Inlet sockeye ranged between $10.30 and $16.61 per fish. The price paid to fishermen 
ranged between $5.96 and $10.47 per fish. The value added in processing ranged from $4.34 per 
fish to $6.14 per fish, with an average of about $4.60 per fish. 
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Figure IX-11. Average Value per Pound of Cook Inlet 
Sockeye Salmon Harvests and Production 

$3.00 

1

. 

1::::7 
" '0 
§ $1.50 
e 
~ 

; $1.00 

$0.50 

$0.00 
1991 1992 1993 

Figure IX-12. Average Value per Fish of Cook Inlet 
Sockeye Salmon Harvests and Production 

& 
~ 

$18.00 

$16.00 

$14.00 

$12.00 

$8.00 

$6.00 

$4.00 

$2.00 

$0.00 
1991 1992 1993 

IX-31 

1994 

I 

1994 



IX-32 Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

Potential Changes in Value to Processors 
What share of this 80 cents per pound is net economic value, and how might net economic value 
to processors change as a result of a reduction in commercial harvests? To answer these 
questions, we must first define what we mean by net economic value to processors. Returning to 
our definition of "benefits minus costs," the benefits of the processing industry are the wholesale 
value of production. The costs include the ex-vessel cost of purchased fish, as well as costs of 
labor, packaging, utilities, supplies, overhead, depreciation, and a "normal" rate of return on the 
capital invested in processing facilities. The concept of a normal rate of return to capital can be 
confusing, since this is part of what accountants would consider "profit." However, from an 
economic standpoint, capital invested in Cook Inlet processing facilities could have been invested 
elsewhere at a "normal" rate of return, which therefore represents the opportunity cost to society 
of using this capital to process Cook Inlet salmon. 

For several reasons, it would be difficult to estimate the costs of processing Cook Inlet salmon with 
sufficient accuracy to develop a reliable estimate of net economic value in processing-and we did 
not attempt to do so for this study. First, processors are usually reluctant to share cost data. Second, 
because they process several different species of salmon as well as other fish, it is difficult to 
estimate how much of costs-in particular plant and overhead costs-should be charged to sockeye 
processing. Third, processing technology and costs vary widely between plants. Finally, costs per 
pound and profits vary widely from year to year, depending on run sizes and market conditions. 
In some years, processors earn significant profits; in other years they incur significant losses. 

But while it is difficult to estimate net economic value in processing, theory suggests that on 
average (over a period of years) net economic value is low-or zero at the margin-for the 
processors with the highest costs. One reason for this is that competition among processors tends 
to drive the price they pay fishermen up to a level at which it would be difficult for higher-cost 
processors to earn profits above a normal rate of return on their investments. In effect, competition 
insures that most of the net economic value generated in the commercial fishery is captured by 
limited entry permit holders (some of whom in turn transfer net economic value to those from 
whom they acquired their permits). 

In addition, there are no legal restrictions on entry into processing. If processors earned average 
profits above a normal rate of return, this would attract new entrants into the industry until the 
marginal processors no longer earned average profits above a normal rate of return. 

For these reasons, therefore, we believe that over the long run the proposed reductions in Cook 
Inlet commercial sockeye harvests would have little or no effect on net economic value generated 
in the processing industry. In the short run, lower average harvests would lead to lower profits 
and a reduction in net economic value, in particular if sockeye production was reduced 
proportionally for all processors. However, over time processors would adjust their capacity and 
their labor force down, and some processors might leave the industry altogether. Data on year-to
year changes in buyers and processors of Upper Cook Inlet fishery products (Appendix Table J-1) 
indicate that such entry to and exit from the processing industry occurs frequently. Because the 
least profitable operations are most likely to make such adjustments, there would be little change 
in net economic value. 

In effect, over the long-term, the reduction in benefits to the processing industry, as measured by 
wholesale value, would be offset by a corresponding reduction in costs. (Note that our reasoning 
about change in net economic value to processors is the same as our reasoning about change in 
net economic value to sport fishing guides in Chapter VI.) 

Six of the nine companies we interviewed for this study, including the top five in reported volume 
of salmon processed in 1994, are owned by Alaskans. However, three are owned by non-
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residents. The fact that some companies are owned by non-residents would further reduce the 
change in net economic value to Alaskans. 

As always, it is important to distinguish between net economic value and economic impacts. The 
fact that we are projecting little change in net economic value to processors does not mean that 
there would be no effects on the processing industry or its contribution to the Alaska economy. 
We examine the changes in economic impacts in Chapter VII. 

Market Effects of Reduced Commercial Harvests 
Reduced commercial salmon harvests in Cook Inlet might-at least in theory-raise the price of 
salmon, not only in Cook Inlet but also in other parts of Alaska. A price increase would affect net 
economic value to Alaska commercial fishermen, as well as net economic value to Alaska salmon 
consumers. Below we discuss whether the proposed reductions in commercial harvests are likely 
to increase sockeye prices, and how potential price changes could affect net value to Alaska 
salmon fishermen and consumers. Appendix B includes a detailed analysis of how we reach our 
conclusions about market effects. 

Price Effects on the Cook Inlet Fisheries 
Cook Inlet sockeye and other Alaska sockeye are close substitutes-so it is the relative change in 
statewide average sockeye harvests, rather than in Cook Inlet harvests, that is relevant in 
assessing the impacts of commercial harvest reductions on the Cook Inlet price. Between 1980 
and 1995, total Alaska sockeye harvests averaged 260 million pounds, while Cook Inlet sockeye 
harvests averaged 28 million pounds, or 11 percent of total Alaska sockeye harvests. 

A reduction of 1.47 million pounds in the Cook Inlet sockeye harvest (the assumption for Scenario 
A) would represent about a 5.2 percent reduction in the average Cook Inlet sockeye harvest, but 
only a 0.6 percent reduction in the average statewide harvest volume. We estimated a regression 
model the predicts the relative price of Cook Inlet to Bristol Bay sockeye as a function of the share 
of Cook Inlet in Alaska sockeye harvests. (Regression results are reported in Appendix B.) The 
equation shows a modest but statistically significant relative price effect from changes in the Cook 
Inlet harvest share. Evaluating the regression equation at our base-case price scenario (about equal 
to the average price prevailing over the past five years), a 5.2 percent reduction in Cook Inlet 
harvest would raise Cook Inlet sockeye prices by at most about one cent per pound. 11 

One cent per pound applied to an average harvest of 28 million pounds would yield a change in 
revenue for the fishery of $280,000. Multiplying average harvest shares of the drift and set 
fisheries by their resident shares of the harvest, we expect Alaska residents would harvest 84.9 
percent of the total. This would yield an increase of $238,000 in gross revenues of resident permit 
holders. This gain would partially offset the projected loss of $1.785 million revenue from the 
reduced harvest size. 

The regression estimates the effects of year-to-year fluctuations in harvest levels on prices. The 
changes in management studied in this report, however, would reduce harvests permanently by a 
small amount. Over a longer period of time, capacity constraints that might affect Cook Inlet 
prices during years with especially large or small runs are not likely to be a factor if processors 
and shippers can anticipate smaller average harvests. For this reason, the estimate of a one cent 
gain in the price predicted by the regression is probably an upper bound. The change that would 
actually occur is undoubtedly much less, and may be trivial. 

11 Wc usc Bristol Bay as an index of all Alaska sockeye prices. The interpretation offered here assumes that Bristol Bay prices neither 
rise nor fall on the average when the Cook Inlet share changes. 
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The average reduction in the statewide harvest volume would be so small that the effect on Cook 
Inlet ex-vessel prices would be very small-and therefore the effects of the price change on net 
economic value of the Cook Inlet commercial fishery would be small relative to the effects of 
changes in harvest volumes. In other words, it is the reduction in harvest volume, rather than the 
potential change in price, that accounts for almost all the change in net economic value of the 
Cook Inlet fishery. 

Price Effects on Other Alaska Salmon Fisheries 
If we consider all Alaska fishermen, however, then even a small change in price might have an 
important effect on net economic value. If a reduction in Cook Inlet harvests led to a small 
increase in the average statewide price of sockeye, then net economic value to Alaska fishermen 
would rise by an amount equal to the statewide harvest volume times the price increase. Because 
the statewide harvest volume is large, even a small increase in price could result in a large 
increase in total value. In effect, fishermen in other parts of Alaska might benefit from a reduction 
in Cook Inlet harvests, if they got a slightly higher price as a result. 

How significant this effect might be depends on the elasticity of demand for Alaska sockeye. The 
more inelastic the demand is, the greater the potential change in price. Various evidence-such as 
the great amount of attention paid to North American sockeye supply by Japanese importers
suggests that short-run changes in Alaska sockeye harvests do in fact affect short-run prices. 
However, for several reasons, we believe that long-run demand for Alaska sockeye is much more 
elastic than short-run demand, and the change in statewide average prices as a result of a long-run 
reduction in average harvests would be relatively small. 

One reason is that the supply of substitutes for Alaska sockeye is growing. Canadian and Russian 
sockeye compete directly with Alaska sockeye on the Japanese market, and imports from Russia 
have grown substantially in recent years. Even more important, the last seven years have seen 
very rapid growth in production of farmed Chilean coho salmon, which also competes directly 
with Alaska sockeye on the Japanese market. Other species, including Japanese fall chum salmon 
and farmed Atlantic salmon, also compete less directly with Alaska sockeye. As the supply of 
these other species grows-and in particular the supply of farmed coho salmon-the relative 
effects of a given change in Alaska supply on sockeye prices will decline. 

Other factors besides harvest size probably also affect the price of sockeye-including, among 
others, exchange rates, Japanese economic conditions, world supply of competing salmon species, 
and long-run trends in Japanese tastes and the Japanese distribution system. 

Formal econometric measurement of the effects of these factors, and how Alaska sockeye prices 
might change in response to a reduction in average Cook Inlet sockeye harvests, would require 
the specification of a system of equations modeling supply and demand in all the Kenai River red 
salmon markets as well as the markets for all substitutes. The complexity of the world salmon 
market, as well as the absence of data for many important variables, would complicate estimation 
of such a model. 

Herrmann (1993) and Herrmann, Mittelhammer, and Lin (1992) attempted to estimate a full 
econometric model of Alaska salmon demand. To obtain enough observations to estimate their 
model, however, they estimated equations to explain quarterly price movements. Models 
estimated to explain monthly or quarterly price changes are likely to give biased and misleading 
results when applied to long-term changes in supplies. The reason is that the change in 
equilibrium prices that follows from a permanent reduction in Cook Inlet harvests is likely to be 
much smaller than the temporary fluctuations within the year. Over a longer period of time, 
wholesalers and consumers have more time to locate and acquire substitutes for Alaska sockeye. 
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Increasingly, farmed salmon are emerging as such a substitute. In the long run, the price of 
farmed salmon will largely determine prices of all wild salmon species. Not enough data are yet 
available to estimate an econometric supply relationship for farmed salmon, but the abundance of 
potential sites and producing areas suggests that the long-run supply is likely to be highly elastic. 
Any long-term rise in salmon prices would be eliminated by an increase in farmed supply. Since 
the investment in farmed stock would take a few years to hit the market, the dampening effect on 
price fluctuations would not be visible in annual data. 

This means that econometric models with high historical explanatory power probably give biased 
and misleading results when applied to the analysis of the effects of long-term changes in salmon 
supply on prices. The world salmon industry is in a time of rapid change due to the very rapid 
growth of world farmed salmon supply. The change in equilibrium prices due to a permanent 
reduction in Cook Inlet harvests is certain to be much smaller than the price effects of 
temporary-even year-to-year -fluctuations. 

In sum, then, if average Cook Inlet sockeye harvests were reduced, Alaska residents who fish 
commercially for sockeye in other parts of Alaska might enjoy a small increase in price. We did 
not estimate this potential increase in value to other Alaska resident fishermen, and we believe 
that it would be extremely difficult to do so with any degree of reliability. However, we believe 
that the supply response would be elastic, so that the additional value due to the higher price 
would be small-probably much less than the loss in value to Cook Inlet fishermen. It would be 
further offset because a substantial share of the total Alaska sockeye harvest is caught by non
resident fishermen, in particular in Bristol Bay. 

Changes in Net Economic Value to Consumers 
A final issue for this chapter is the potential change in net economic value to Alaska consumers of 
Cook Inlet sockeye salmon, if the commercial harvest were reduced. We believe such a change 
would be negligible. First, as discussed in the previous section, there would be very little effect on 
prices, so any change in consumer surplus would result primarily from the reduction in harvests. 

Second, only a small share of Cook Inlet sockeye find their way to Alaska consumers. Although 
we do not have specific data for Cook Inlet sockeye, Table IX-11 shows estimates of end-markets 
for U.S. sockeye salmon (which is almost entirely Alaska sockeye). In 1994, total U.S. sockeye 
harvests were 304 million pounds, with an estimated final product weight of 221 million pounds 
after allowing for yield loss in processing (about 27 percent). 

Of this final product volume, 167 million pounds (7 6 percent ) were exported frozen-almost 
entirely to Japan-and 36 million pounds (16 percent) were canned. Only an estimated 18 million 
pounds (8 percent) remained for all other uses, including sales of fresh and frozen salmon to the 
U.S. domestic market. Only a small share is sold to Alaska consumers. Consequently, we estimate 
that the management change analyzed in this report would result in a negligible change in Alaska 
resident consumers' surplus. 
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Table IX-11. Estimated End-Markets for U.S. Sockeye Salmon 
1990 1991 1992 1993 1994 

Alaska sockeye harvest volume (000 lbs) (a) 305,969 255,519 345,810 382,280 294,16( 
U.S. total sockeye harvest volume (000 lbs) (b) 317,315 268,793 346,573 394,929 304,743 

Total canned sockeye salmon pack (cases, 48-tall basis) (c) 1,135,417 904,770 914,543 1,077,119 813,81 
Estimated canned weight (000 lbs) (d) 50,242 40,036 40,469 47,663 36,011 
Assumed canned yield (percent) (k) 67% 67% 67% 67% 67% 
Estimated round volume canned (000 lbs) (e) 74,988 59,755 60,401 71,138 53,748 

Estimated round volume frozen (000 lbs) (f) 242,327 209,038 286,172 323,791 250,995 
Assumed frozen yield (percent) (k) 74% 74% 74% 74% 74% 
Estimated frozen production (000 lbs) (g) 196,767 157,004 211,767 239,605 185,73 

Estimated yield loss in canned & frozen processing (000 lbs) (h) 70,306 71,753 94,337 107,661 82,996 
U.S. exports of frozen red salmon, May-April (kilos) (i) 89,252,815 71,216,661 93,400,180 I 02,354,895 76,297,000 
U.S. exports of frozen red salmon, May-April (000 lbs) 196,767 157,004 205,910 225,652 168,20 
All uses other than frozen exports, canned or yield loss (000 lbs) 0 0 5,857 13,954 17,532 
Gl 
Estimated share of final product volume 

Frozen salmon exports 80% 80% 82% 79o/o 76% 
Canned salmon, domestic and exports 20",0 20% 16% 17% 16% 
All other uses 0% 0% 2% 5% 8% 

" " " GENERAL NOTES. Est11nates should be v1ewed as approxunate only. Estimates of y1eld loss and other uses depend cntlcally upon yJCld 
assumptions. Estimates do not take account of the fact that some U.S. canned production is of Canadian harvested salmon. Estimates also do not 
take account of changes in frozen inventories from year to year. SPECIFIC NOTES: (a) CFEC and ADFG data. (b) 1990-93 from NMFS, Fisheries 
of the United States, "U.S. Domestic Landings, by Species." 1994 data are Alaska catch plus Washington catch reported in 1994 "Statpack" 
(Pacific Fishing Magazine, 3/95). (c) National Food Processors Association data. (d) Assumed each case is 48 14.75 oz cans. (e) Canned volume 
divided by yield. (f) Total harvest volume minus estimated round volume canned. (g) Estimated round volume frozen times assumed frozen yield, or 
f1·ozen expo11s of red salmon (whichever is greater). (h) Total round volume minus estimated canned weight minus estimated frozen production. (i) 
Bureau of the Census data. 1994 data are for April-February only. G) 1994 figure will likely decline as additional frozen exports are reported for 
September-April. (k) Average yield from Chuck Crapo, Brian Faust and Jerry Babbitt, "Recoveries and Yields from Pacific Fish & Shellfish, 
Alaska Sea Grant College Program Marine Advisory Bulletin No. 37, 1993. SMIS file: SOCKEYE END-MARKET ESTIMATES. 



Chapter X. Change in Economic Impacts of the 
Commercial Fishery 

This chapter examines potential changes in economic impacts of the Upper Cook Inlet commercial 
fishery, if managers reduced commercial harvests in order to allow more sockeye into the Kenai 
River. The current management target for Kenai River sockeye is 450,000 to 700,000; we are 
mainly examining the potential effects of increasing that target by 200,000. 

Impacts are jobs, income, or other measures associated with an activity. We calculate changes in 
economic impacts by looking at changes in earnings, employment, and spending in commercial 
fishing, in processing, and in other industries. Higher earnings, employment, and spending increase 
economic impacts; smaller earnings, employment, and spending decrease economic impacts. 

This measure of economic effects is quite different from net economic value in the commercial 
fishery, which we examined in Chapter IX. Below we first describe how we measured economic 
impacts before presenting the results in detail. 

Potential Changes in Economic Impacts of the Commercial Fishery 
We focused on three kinds of potential changes in economic impacts that might result from reduced 
commercial harvests: 

• Changes in value added of businesses operating in Alaska; value added is the sales of those 
businesses, minus the wholesale value of goods they purchase outside Alaska. 

• Changes in payroll in Alaska-including earnings of commercial fishermen and processing 
workers 

• Changes in annual average employment in Alaska-including employment in the commercial 
harvesting and processing industries 

We distinguish between economic impacts in three kinds of industries: 

• Commercial fishing 
• Fish processing 

• All other industries 

We estimate economic impacts in the commercial fishing industry from the changes in the total 
harvest value, non-labor costs, and payments to crew and permit holders that we estimated in 
Chapter VIII. We estimate economic impacts in the fish processing industty based on estimates of 
average labor costs and other costs per pound. 

We estimate economic impacts in other industries by tracking the direct and indirect effects of changes 
in expenditures in the commercial fishing and fish processing industries. We define "direct" economic 
impacts in other industries as the value added, payroll, and employment in the Alaska firms that sell 
goods and services to the commercial fishing and fish processing industries. "Indirect" economic 
impacts in other industries are created as income earned from direct impacts and from payments to 
commercial fishermen and processing workers circulates through the economy. Total economic 
impacts in other industries are the sum of direct and indirect impacts. Most of the direct impacts would 
occur on the Kenai Peninsula, while indirect effects would be more widely spread across Alaska. 
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Our methodology for estimating direct and indirect economic impacts in other industries is analogous 
to our methodology for estimating changes in economic impacts of sport fishing expenditures 
(Chapter VII). The first step was estimating changes in expenditures in the commercial harvesting 
and processing industries. We then used ISER's Cook Inlet Salmon Economic Impact Model to 
transform changes in expenditures into estimates of changes in direct and indirect economic impacts. 
Appendix I provides a technical description of the Cook Inlet Salmon Economic Impact Model and 
the Alaska Input-Output Model from which it was derived. 

In our Chapter VII analysis of potential changes in economic impacts of the sport fishery, a major 
issue was the extent to which increases in expenditures for Kenai River sport fishing might be 
offset by reduced expenditures for fishing in other Alaska locations. There is no parallel issue in our 
analysis for the commercial fishery. It is unlikely that a reduction in sales of Alaska salmon would 
be accompanied by any corresponding increase in sales of other Alaska industries-partly because 
only a small fraction of the total commercial harvest is sold in Alaska, and partly because most of 
the potential substitutes for Alaska salmon-other food products-are not produced in Alaska. 

Changes in Economic Impacts in the Commercial Fishing Industry 

In assessing potential changes in economic impacts in the commercial fishing industry, a first issue 
is how total capacity in the commercial fishing industry might change in response to a permanently 
smaller average harvest. We assumed that total capacity would remain unchanged-that the number 
of operations as well as the fixed costs of each operation would remain the same. The effect of 
reduced fishing opportunities would be reductions in average harvest value, average variable costs, 
average crew earnings, and average profits. 

We made this assumption because entry to the Cook Inlet commercial salmon fishery is limited. At 
present, the constraint on total harvesting capacity is the number of limited entry permits, rather than 
profitability. Evidence of this is the fact that limited entry permits command substantial prices, 
which indicates that commercial fishing is profitable at the margin. A reduction in Cook Inlet 
commercial harvests, by reducing the profitability of the fishery, would primarily cause the value of 
limited entJy permits to fall, rather than reducing the number of fishing operations. 

Most, but not all, Cook Inlet commercial fishermen are Alaska residents-as estimated in Chapter 
VIII, 72.7 percent of driftnet fishermen and 88.8 percent of setnet fishermen are residents. When 
possible, in this section we identify how much of the change would be for resident permit holders 
and crew members. 

Table X -I shows our estimates of changes in value added in commercial fishing, calculated as the 
change in the harvest value minus the change in non-labor costs-which is identical to the change in 
payments to crew and permit holders. We discuss our estimates of changes in harvest value, non
labor costs, and payments to crew and permit holders in Chapter VIII (see Table VIII-7). 

In Scenario A (which assumes an increase of 200,000 sockeye in the Kenai River in a medium-run 
year) the loss in value added in commercial fishing would be $1.8 million. In the low price and high 
price scenarios (AI and A2), the loss in value added would be significantly lower or higher, reflecting 
differences in the value of the harvest. In the low run scenarios (A3 and AS), the loss in value added 
is higher because of the greater reduction in the commercial harvest assumed in those scenarios. 
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Table X-1. Estimated Changes in Value Added in Commercial Fishing 
Scenario Name and Code* 

+200K +100K ·100K +200K +200K +200K +200K +200K low run, 
at sonar at sonar at sonar low price high price low run high run low price 

A D E A 1 A2 A3 A4 A5 
Change in ex-vessel -$2,184,722 -$1 ,092,361 $I ,092,361 -$I ,552,622 -$2,655,122 -$4,283,923 
harvest value 

Qhangqiin 
nQO·Iaborw.~ts·.•; 
Change in value -$1,847,882 -$923,941 
added (=change in 
payments to crew 
and permit holders 

$943,941 -$1,215,782 ·$2,318,282 -$3,483,937 

*Assumptions and analysis for Scenarios Band Care same as for Scenario A. 
Note: Based on estimates presented in Chapter VIII, Table VIII~?. 
ISER file: Commercial Analysis 

$0 -$3,099,703 

$0 -$2,299,717 

Table X-2 shows our estimates of changes in earnings in commercial fishing. These estimates of 
changes in earnings are also discussed in Chapter VIII (see Table VIII-7). To estimate a measure of 
earnings comparable to "payroll" in other industries, we also estimated the change in the "wage 
component" of permit holder earnings. This is that pmtion of permit holder earnings that may be 
considered payment for the permit holder's labor, while the remainder may be considered a return 
on the investment in the permit. We assumed that the average wage component of permit holder 
earnings is equivalent to average crew earnings, and that the average change in the wage component 
is equivalent to the average change in crew earnings. (Details of our calculations are shown in 
Appendix D, Table D-6.) Note that the change in the wage component is less that 20 percent of the 
total change in permit holder earnings. 

The bottom row of Table X-2 shows estimates of changes in earnings for just residents (including 
changes for crew members and in the wage component of the change for permit holders). Under 
Scenario A, resident fishermen would lose an estimated $694,000 in earnings. They would lose 
only about half that amount under the scenario (D) that assumes only a 100,000 increase in the 
number of sockeye in the Kenai River, and in the scenario that examines the effects of reducing the 
number of sockeye in the river by I 00,000 (Scenario E), resident fishermen would gain about 
$345,000. The low run scenario (A3) would cost commercial fishermen the most-because it 
assumes they would lose a districtwide opening. In a high-run year, earnings would be unchanged. 

Table X-3 shows our estimates of changes in annual average employment in commercial fishing. 
We estimated changes in annual average employment by estimating the change in total hours 
worked--equal to the number of permit holders and crew members multiplied by the change in 
hours of fishery openings-and dividing by an assumed average work year of 2,000 hours. 
(Details of our calculations are shown in Appendix D, Table D-5.) In Scenario A, we estimate that 
I ,451 driftnet fishermen each work an average of 16 fewer hours, and 735 setnet fishermen north 
of the Blanchard Line work an average of 32 fewer hours. In total, fishermen work 46,700 fewer 
hours, which is a equal to a loss in 23.4 annual average jobs; of those, 18.9 would be resident jobs. 

It is important to note that an "annual average job" is very different from a real year-round job. The 
loss in hours worked in the fishing industry affects a large number of people for a relatively short 
number of hours. An equivalent loss of work hours in full-time, year-round jobs would have a 
much more significant effect on a smaller number of people. Thus, although the change in annual 
average employment is a useful measure for assessing the scale of work -hours lost, it is important 
not to confuse it with the more familiar concept of the loss of full-time jobs. 



Table X-2. Estimated Changes in Earnings in Commercial Fishing 

(a) Derived from estimates of changes in earnings shown in Chapter VIII, Table VIII-7. Estimates are slightly lower because payments for the Salmon Marketing 
Tax (1% of ex-vessel value) and the aquaculture assessment (2% of ex-vessel value) are subtracted. Our estimates of changes in payments to permit holders used 
to estimate changes in economic impacts in other industries do not subtract the salmon marketing tax or aquaculture assessment, because we assume that 
spending of this money by state government or aquaculture associations has the same effect as spending by the permit holder. 

(b) Change in wage component of average permit holder earnings is assumed to be equal to change in average crew earnings. For details of estimates, see 
Appendix D, Table D-6. 

ISER file: Commercial Analysis. 
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Table X-3. Estimated Changes in Annual Average Employment in Commercial Fishing 

Non-resident 
Total 

Non-rcsidert 
Total 

X·5 

(a) Estimated by total number of crew or permit holders in 1994 by change in hours (as estimated by ISER landings model), 
and dividing by an assumed work year of 2000 hours. For details, see Appendix D, Table D-5. 

ISER file: Commercial Analysis. 

Changes in Economic Impacts in the Processing Industry 

In assessing potential changes in economic impacts in the processing industry-as in the commercial 
fishing industry-a first issue is how total capacity might change in response to a permanently smaller 
average harvest. For our analysis, we assumed that in the long run processing capacity would adjust 
down in propmtion to the reduction in the average harvest. Total fixed and variable costs would 
decline in proportion to the harvest reduction, while fixed and variable costs per fish or per pound 
would remain unchanged. 

This differs from the assumption we made when analyzing potential change in commercial fishing, 
where we assumed that only variable costs would change. The reason we're making a different 
assumption here is that there is no "limited entry system" for fish processing. Total capacity is 
limited by profitability. It is unlikely that a reduction in commercial harvests would change the level 
of long-run average profits the commercial processing industry is willing to accept. Thus for the 
processing industry we assume that both fixed and variable costs change in proportion to the change 
in the average harvest. 

In Chapter IX, we estimated an average margin of 80 cents per round pound for processing Cook 
Inlet sockeye salmon (see Table IX-10). This means that on average the total wholesale value of 
processed Cook Inlet sockeye salmon exceeds the total ex-vessel value by 80 cents per round 
pound. Put differently, on average, all costs and profits in processing sockeye salmon--other tban 
the cost of the fish-add up to 80 cents per round pound. 

The next step in our analysis was estimating non-labor costs, labor costs, profits, and employment 
per round pound. Unlike for our commercial fishing analysis, we did not have detailed survey 
information on costs and employment in fish processing. We used information from several sources 
to develop our average cost and employment estimates. These included Alaska Department of Labor 
data on Kenai Peninsula fish processing employment, fish processing earnings, and residency of 
processing workers; information collected in our interviews with processors about processing 
employment, residency of processing workers, and residency of processor owners; data on 1992 
Kenai Peninsula processing employment, payroll, and non-labor expenditures in Alaska, collected 
by Pacific Associates in a report prepared for the Pacific Seafood Processors Association; and other 
information on Alaska fish processing costs collected by ISER over a number of years. These data 



X-6 

(b) 
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and our detailed estimates of average costs, profits, and employment per round pound are shown in 
Appendix Din Tables D-2, D-3, D-4 and D-7. 

Table X-4 summarizes our estimates of fish processing value added, earnings, and employment per 
round pound, as well as total changes in value added, earnings and employment for each scenario. 
Value added in fish processing is the wholesale value minus the cost of purchased inputs other than 
labor. We estimated average value added per round pound of 45 cents, which is equal to the average 
margin of 80 cents per round pound minus average non-labor costs of 36 cents per round pound. 

Table X-4. Estimated Changes in Fish Processing Value Added, 
Payroll and Annual Average Employment 

$.454 $.454 $.454 $.454 $.454 

Payroll per round pound (c) $.154 $.154 $.154 $.154 $.154 $.154 $.154 
Employment months per 79.0 79.0 79.0 79.0 79.0 79.0 79.0 
million round pounds (c) 
Estimated resident share of 40% 40% 40% 40% 40% 40% 40% 
employment (d) 
Estimated change in value added -$715,458 -$357,729 $357,729 -$715,458 -$715,458 -$1,540,239 $0 

.. 
-$97,148 -$48,574 $48,574 -$97,148 -$97,148 -$209,141 

Non~resident -$145,722 -$72,861 $72,861 -$145,722 -$145,722 -$313,711 
Total -$121,435 $121,435 -$242,870 -$242,870 -$522,852 

-4.2 -4.2 -8.9 
Non-resident -6.2 -6.2 -13.4 
Total -10.4 -10.4 -22.4 

are same as 
(a) Estimated by multiplying change in number of fish harvested by average weight per fish. See Appendix D, Table D-1 for details of 
estimates. 
(b) See Appendix D, Table D-7 for calculation of assumptions. 
(c) See Appendix D, Table D-4 for calculation of assumptions. Payroll excludes cost of employee benefits. 
(d) Residency share assumed based on interviews with Kenai Peninsula processors and Alaska Department of Labor data, as reported in 
Appendix D, 
Table D-2. Also see discussion in text of this chapter. 
ISER file: Commercial Analysis. 

In Scenario A, multiplying by a reduction of 1,577,080 pounds in the total commercial harvest 
results in a total reduction in value added of $715,000. Note that for all scenarios, the change in 
total value added in fish processing is proportional to the reduction in harvest volume. Because the 
processing margin and average costs per round pound are fixed, the change in total value added is 
not affected by the ex-vessel price. 

We estimated average payroll of $.154 per round pound, and average processing employment of 79 
months per million round pounds processed. In Scenario A, the reduction in average harvest 
volume results in a reduction in total processing payroll of $243,000 and a reduction of 10.4 in 
annual average employment. As with value added, in other scenarios, these changes are 
proportional to the change in harvest volume but are not affected by the ex-vessel price. 

Unlike in the commercial fishing industry, less than half of Cook Inlet processing workers are 
Alaska residents. The Alaska Department of Labor estimates that statewide, only about 24 percent 
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of fish processing workers are Alaska residents. I Because it is less remote than many areas of 
Alaska, the resident share is probably somewhat higher in Cook Inlet. In our survey interviews, 
Cook Inlet processors reported that 55 percent of their workers were Alaska residents. However, 
data reported by the Alaska Depmtment of Labor for these companies' statewide resident shares, 
weighted by their Cook Inlet salmon production reported in our interviews, would suggest a 
considerably lower resident shm·e-only about 33 percent. Since these companies' statewide 
operations include facilities in many remote m·eas, it is likely that the Cook Inlet average residency 
share is somewhat higher. For our analysis, we assumed a resident share of 40 percent for Cook 
Inlet processing workers. (See Appendix D, Table D-2 for details of these residency estimates.) 

Adjusting for a 40 percent resident share results in lower estimates of changes in resident fish 
processing payroll and resident annual average employment in fish processing. In Scenm·io A, the 
reduction in resident payroll is $97,000, and the estimated reduction in resident annual average 
employment is 4.2 annual average jobs. 

Changes in Economic Impacts in Other Industries 
Changes in economic impacts in other industries result from changes in expenditures in the 
commercial fishing and processing industries, including expenditures for goods and services as 
well as changes in payments to crew members, permit holders, processing workers and processor 
owners. Expenditures for goods and services result in direct economic impacts in the Alaska firms 
that sell goods and services to the commercial fishing and fish processing industries. Income earned 
in these firms, as well as by crew members, permit holders, processing workers and processor 
owners, results in indirect economic impacts as it circulates through the Alaska economy. 

Table X-5 summarizes our estimates of changes in commercial fishing and fish processing 
expenditures, by type of expenditure. For the commercial fishing industry, we estimated changes in 
expenditures for goods and services based on assumptions about variable costs per pound for each 
expenditure category. Our assumptions are based on average variable costs per pound reported by 
respondents to our permit holder survey. (Appendix D, Table D-8 provides details of these estimates.) 

As we discussed earlier, we estimated changes in payments to crew based on changes in harvest 
value and average crew shares. We estimated changes in payments to permit holders by subtracting 
changes in expenditures for goods and services and changes in payments to crew from changes in 
harvest value. (Chapter VIII, Table VIII-7 provides details of these estimates.) 

For the fish processing industry, we estimated changes in expenditures by multiplying the change in 
round pounds processed by assumptions about average expenditures per pound (Appendix D, Table 
D-7 provides details of these assumptions.) Unlike the commercial fishing industry, for which we 
assume that all changes in variable expenditures for goods and services occur in Alaska, for the 
processing industry we assume that some of the changes in expenditures for goods and services occur 
outside Alaska (for example, expenditures for supplies, ocean shipping, and cold storage). This 
reduces the change in economic impacts in Alaska resulting from these changes in expenditures. 

The final step in estimating changes in economic impacts in other industries is multiplying the 
changes in expenditures for each expenditure category shown in Table X-5 by the corresponding 
coefficients of the Cook Inlet Salmon Economic Impact Model, shown in Table X -6. These 
coefficients show the economic impacts per $1,000 of expenditures. They were derived using 
ISER' s Alaska Input -Output Model, as described in Appendix I. 

1 Kathryn Lizik and Jeff Had land, "Nonresidents Working in Alaska, 1993," Alaska Department of Labor, January 1995, 
Table l, page 7. 
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Table X-5. Estimated Changes in Commercial Fishing and Processing Expenditures 

Boat or camp supplies 
Equipment repair 
Other supplies 
Payments to resident crew 
Payments to non-resident crew 
Payments to resident pennit holders 
Payments to non-resident permit holders 

Supplies 
Services 
Tendering 
Instate shipping 
Maintenance 
Depreciation 
Administration 
Overhead 
Payments to resident workers 
Payments to non-resident workers 
Payments to resident owners 
Payments to non-resident owners 

arc · same as 
Notes: Appendix D, Tables D-8 and D-9 for details of estimation of changes in expenditures. Change in payments to permit holders 
include changes in ASMI taxes and assessments which are not included in payments to permit holders shown in Table X~2. Changes in 
payments to workers includes changes in benefits not shown in Table X-4. Changes in payments to resident workers also includes 
changes in fisheries business taxes and ASMI assessment, which are assumed to have the same economic impact. 
ISER file: Commercial Analysis. 

Some kinds of expenditures have a much higher economic impact on Alaska than others, per dollar 
spent--depending on how much ofthe expenditure leaks out ofthe economy. For example, $1,000 
of expenditures on equipment repair or utilities has a direct impact of $1,000 on Alaska value added 
(in Tables X-6 through X-9, we use the term "output/sales" for value added). By contrast, $1,000 
in expenditures for food generates only about one-third as much direct value added for businesses 
operating in Alaska, because a large share of expenditures for food items goes to food producers 
outside Alaska. 

The direct impacts of $1 ,000 in expenditures on payroll in Alaska depend on the labor component 
of the expenditure category. For example, $1,000 in expenditures for equipment repair, which has a 
high labor component, has a direct payroll impact of $517. In contrast, $1,000 in expenditures for 
fuel has a direct payroll impact of only $135, only about one-fourth as great. 

Our model calculates effects on employment in Alaska as effects on payroll, divided by average 
annual earnings per worker. Therefore, $1 ,000 in expenditures has a greater effect on employment, 
the greater the share that goes to payroll and the lower the average wage. Some kinds of 
expenditures create much more direct employment than others. Only $44,800 in expenditures for 
equipment repair is needed to create a direct annual average job in equipment repair. In contrast, 
$312,500 in expenditures is needed to create a direct job in boat or camp supplies. 

Indirect economic impacts result from re-spending by Alaska households of income earned as direct 
payroll, as well as additional expenditures by business which experience direct impacts (for example, 
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Food 

purchases of accounting services by an equipment repair firm). Indirect economic impacts reflect 
significant leakage of expenditures from the Alaska economy. For most types of expenditures, indirect 
economic impacts on payroll and employment are about half the level of direct economic impacts. 

Payments to crew, permit holders, processing workers and processor owners represent payments to 
households (there are no corresponding expenditure categories in our analysis of sport fishing in 
Chapter VII, because anglers do not receive income from sport fishing). Payments to residents have 
no direct economic impacts, but they have significant indirect economic effects as households re
spend their income. Every $1,000 in payments to residents generates $809 in indirect value added, 
$218 in indirect Alaska payroll, and .0091 indirect annual average jobs. In contrast, payments to 
non-resident workers have a some direct impact-as we assume that workers spend part of this 
money for food and housing expenses-but relatively small indirect impacts. 

Table X-6. Cook Inlet Salmon Economic Impact Model: Economic Impacts 
per $1,000 of Commercial Fishing and Processing Expenditures 

I, I 
$352 $245 $597 $147 $65 $211 0.0076 0.0025 0.0102 

Boat or camp supplies $269 $129 $399 $83 $35 $118 0.0032 0.0013 0.0046 
Equipment repair $1,000 $700 $1,700 $517 $209 $726 0.0223 0.0085 0.()308 
Other supplies $531 $357 $889 $203 $95 $298 0.0093 0.0037 0.0129 
Payments to resident crew $0 $809 $809 $0 $218 $218 0.0000 0.0091 0.0091 
Payments to non-resident crew $200 $119 $319 $60 $32 $92 0.0036 0.0012 0.0049 
Payments to resident permit holders $0 $809 $809 $0 $218 $218 0.0000 0.0091 0.0091 

to non-resident · holders $200 $119 $319 $60 $32 $92 0.0036 0.0012 0.0049 
>:;··.::·:.:_:<··-.·-· 

$1,000 $798 $1,798 $80 0.0015 0.0040 
Supplies $269 $129 $399 $83 $35 $118 0.0032 0.0013 0.0046 
Services $1,000 $700 $1,700 $517 $209 $726 0.0223 0.0085 0.0308 
Tendering $1,000 $692 $1,692 $257 $167 $424 0.0073 0.0064 0.0136 
Instate shipping $1,000 $685 $1,685 $257 $171 $428 0.0077 0.0064 0.0141 
Maintenance $1,000 $700 $1,700 $517 $209 $726 0.0223 0.0085 0.0308 
Depreciation $1,000 $467 $1,467 $254 $135 $389 0.0055 0.0053 0.0108 
Administration $1,000 $700 $1,700 $517 $209 $726 0.0223 0.0085 0.0308 
Overhead $1,000 $606 $1,606 $428 $166 $594 0.0093 0.0066 0.0159 
Payments to resident workers $0 $809 $809 $0 $218 $218 0.0000 0.0091 0.0091 
Payments to non-resident workers $200 $119 $319 $60 $32 $92 0.0036 0.0012 0.0049 
Payments to resident owners $0 $809 $809 $0 $218 $218 0.0000 0.0091 0.0091 

to non-resident owners $0 $0 $0 $0 $0 0.0000 0.0000 0.0000 

Documentation on file at ISER. ISER file: Commercial Analysis. 

Table X-7 shows, for Scenario A (200,000 additional sockeye) the changes in projected economic 
impacts in other industries. Total output or value added is reduced by $2.6 million, Alaska payroll is 
reduced by $737 thousand, and annual average employment is reduced by 30.2 annual average jobs. 
Changes in payments to resident permit holders are the biggest contributor to these economic impacts. 
Indirect economic impacts account for about two-thirds of the total change in economic impacts. 

Table X -8 provides a summary of changes in economic impacts in other industries for all our 
scenarios. Changes in economic impacts are lower for our low prices scenario (AI) than for our 
medium price scenario (A), because the reduction in harvest value is lower. Similarly, changes in 
economic impacts are higher for Scenario A2 (high price), because the reduction in harvest value is 
greater. Changes in economic impacts are highest for the low-run scenarios (A3 and AS) because 
the greater reduction in harvest volume results in a greater reduction in harvest value, 



Table X-7. Cook Inlet Salmon Economic Impact Model: Changes in Economic 
Impacts in Other Industries Due to Changes in Commercial Fishing 

and Processing Expenditures: Scenario A: +200K at Sonar 

-$11,908 -$8,278 -$20,186 -$4,956 -$2,188 -$7,144 
Boat or camp supplies -$58,613 -$15,791 -$7,584 -$23,375 -$4,864 -$2,041 -$6,905 
Equipment repair -$99,017 -$99,017 -$69,324 -$168,341 -$51,233 -$20,677 -$71,911 

Other supplies -$27,668 -$14,700 -$9,887 -$24,586 -$5,609 -$2,628 -$8,238 

Payments to resident crew -$481,367 $0 -$389,589 -$389,589 $0 -$105,170 -$105,170 

Payments to non-resident crew -$74,269 -$14,854 -$8,863 -$23,717 -$4,448 -$2,366 -$6,814 

Payments to resident pennit holders -$1,091,436 $0 -$883,342 -$883,342 $0 -$238,459 -$238.459 

holders -$200,810 -$40.162 -$23,965 

Utilities -$26,842 -$26,842 -$21,413 

Supplies -$5,952 -$1,604 -$770 -$2,374 -$494 -$207 -$701 

Services -$35,011 -$35,011 -$24,512 -$59,523 -$18,115 -$7,311 -$25,427 

Tendering -$31,542 -$31,542 -$21,832 -$53,373 -$8,105 -$5,266 -$13,371 

Instate shipping -$16,339 -$16,339 -$11,184 -$27,523 -$4,198 -$2,792 -$6,991 

Maintenance -$26,842 -$26,842 -$18,792 -$45,634 -$13,888 -$5,605 -$19,493 

Depreciation -$87,528 -$87,528 -$40,876 -$128,403 -$22,250 -$11,816 -$34,066 

Administration -$17,506 -$17,506 -$12,256 -$29,761 -$9,057 -$3,655 -$12,713 

Overhead -$35,011 -$35,011 -$21,231 -$56,242 -$14,967 -$5,819 -$20,786 

Payments to resident workers -$196,378 $0 -$158,937 -$158,937 $0 -$42,905 -$42,905 

Payments to non-resident workers -$182,933 -$36,587 -$21,831 -$58,418 -$10,957 -$5,828 -$16,784 

Payments to resident owners -$252,110 $0 -$204,043 -$204,043 $0 -$55,081 -$55,081 

Payments to non-resident owners $0 $0 $0 $0 $0 $0 $0 

-$562,076 -$2,000,843 -$2,562,919 -$198,675 -$538,137 -$736,812 

-0.3 -0.1 

-0.2 -0.1 

-2.2 -0.8 

-0.3 -0.1 

0.0 -4.4 

-0.3 -0.1 

0.0 

0.0 

-0.8 -0.3 

-0.2 -0.2 

-0.1 -0.1 

-0.6 -0.2 

-0.5 -0.5 

-0.4 -0.1 

-0.3 -0.2 

0.0 -1.8 

-0.7 -0.2 

0.0 -2.3 

0.0 0.0 

-8.1 -22.1 



Table X-8. Cook Inlet Salmon Economic Impact Model: Changes in Economic Impacts in Other Industries 
Due to Changes in Commercial Fishing and Processing Expenditures 

Change in direct impact -$562,076 -$281,038 $281,038 -$542,932 1 -$576,322 -$1,317,807 $0 -$1,262,286 

Change in indirect impact -$2,000,843 -$1,000,421 $1,000,421 -$1,555,3041 -$2,332,406 -$3,799,037 $0 -$3,032,145 

Change in total impact -$2,562,919 -$1,281,459 $1,281,459 -$2,098,237 -$2,908,728 -$5,116,844 $0 -$4,294,431 

Change in Alaska Payroll 

Change in direct impact -$198,675 -$99,337 $99,337 -$192,9421 -$202,941 -$479,045 $0 -$462,418 

Change in indirect impact -$538.137 -$269,069 $269,069 -$417,898 I -$627,618 -$1,023,998 so -$817,074 

Change in total impact -$736,812 -$368,406 $368,406 -$610,840 -$830,559 -$1,503,042 $0 -$1,279,492 

Change in Alaska Employment 

Change in direct impact -8.1 -4.0 4.0 -7.71 -8.3 -19.9 0.0 -18.8 

Change in indirect impact -22.1 -11.1 11.1 -17.1 I -25.8 -42.0 0.0 -33,4 

Change in total impact -30.2 -15.1 15.1 -24.9 -34.2 -61.8 0.0 -52.3 

s5etl.asaPercenta~ 
Change in Alaska Output/Sales 

Change in direct impact 100% 50% I -50% 97% 103% 234% I 0% 225% 

Change in indirect impact 100% 50% -50% 78% 117% 190% 0% 152% 

Change in total impact 100% 50% I -50% 82% 113% 2oo% I 0% 168% 

Change in Alaska Payroll 

Change in direct impact 100% 50% -50% 97% 102% 241% 0% 233% 

Change in indirect impact 100% 50% -50% 78% 117% 190% 0% 152% 

Change in total impact 100% 50% -50% 83% 113% 204% 0% 174% 

Change in Alaska Employment 

Change in direct impact 100% 50% -50% 96% 103% 246% 0% 233% 

Change in indirect impact 100% 50% -50% 77% 117% 190% 0% 151% 

Change in total impact 100% 50% -50% 82% 113% 205% 0% 173% 

mptions and analysis for; 
ISER file: Commercial Analysis. 
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Total Changes in Economic Impacts 
~----------------------------------------

Table X -9 summarizes total changes in economic impacts in the commercial fishing, fish processing 
and other industries. In Scenario A (200,000 additional sockeye), total Alaska output or value 
added is reduced hy $5.1 million, total Alaska payroll is reduced by $1.8 million, and total Alaska 
annual average employment is reduced by 63.9 annual average jobs. If we exclude payroll and jobs 
of non-resident fishermen and processing workers, Alaska payroll is reduced by $1.5 million, and 
Alaska employment is reduced by 53.2 annual average jobs. 

The changes in Alaska output or value added are largest in other industries (-$2.6 million), followed 
by commercial fishing (-$1.8 million) and fish processing (-$715 thousand). Changes in Alaska 
payroll are similar for commercial fishing ( -$805 thousand) and other industries ( -$737 thousand), 
and smaller for fish processing (-$243 thousand). Changes in Alaska employment are largest for 
other industries (-30.2 annual average jobs), followed by commercial fishing (-23.4 annual average 
jobs) and fish processing ( -10.4 annual average jobs). 

Changes in economic impacts are relatively lower for the low price scenario (AI) and higher for the 
high price scenario (A2) and the low run scenarios (A3 and AS), due to differences in the harvest 
volumes, harvest values, and fish processing volumes. 

Table X-9. Cook Inlet Salmon Economic Impact Model: Changes in Output, Payroll and 
Employment in Commercial Fishing, Processing and Other Industries 

Fish processing (b) 
Other industries (c) 

Total 
Total excluding non-resident 

fishing and processing workers 

Fish processing (b) 
Other industries (c) 
Total 
Total excluding non-resident 

fishing and processing workers 

(a) See estimates in 
(b) See estimates in Table X-4. 
(c) See estimates in Table X-8. 
(d) See estimates in Table X-2. 
(e) See estimates in Table X-3. 
ISER file: Commercial Analysis. 

~$i~l~~8 
-$242,870 
-$736,812 

-$1,784,450 

-$1,527,549 -$763,774 $763,774 -$1,200,746 -$1,770,750 -$2,656,405 

-I I 11.3 -23.4 
-10.4 -5.2 5.2 -10.4 -10.4 -22.4 
-30.2 -15.1 15.1 -24.9 -34.2 -61.8 
-63.9 -32.0 31.6 -58.6 -67.9 -115.0 

-53.2 -26.6 26.4 -47.9 -57.2 -95.4 

$0 

0.11 
0.0 
0.0 

0.0 
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Regional Distribution of Changes in Economic Impacts 

What is the regional distribution within Alaska of the projected change in economic impacts of 
commercial fishing? As we discuss in Appendix I, the Alaska Input-Output Model is configured 
into four regions of Alaska: Southcentral, Southeast, Southwest and Arctic-Yukon-Kuskokwim. 
Because the economic impacts of the Upper Cook Inlet commercial fishery and the Kenai River 
sport fishery are overwhelmingly concentrated in the Southcentral region, we did not report 
projections separately for these four regions. 

The model was not designed to track in detail where economic impacts of commercial fishing 
expenditures occur within Southcentrai Alaska. To trace the distribution of economic impacts 
between the Kenai Peninsula Borough and other parts of Southcentral Alaska would require 
development of very detailed assumptions about where expenditures by each industry occur. 
Even if we tried to collect data to develop these assumptions, the information might soon be out of 
date due to changes in the structure of interregional purchases, such as have likely occurred as a 
result of the construction of major new retail outlets on the Kenai Peninsula in recent years. 

To develop rough estimates of the share of impacts which might occur within the Kenai Peninsula 
Borough, we first assumed that 100 percent of fishing employment and payroll and 90 percent of 
processing employment and payroll would occur within the Kenai Peninsula Borough. Note that these 
assumptions are for employment and payroll by place of work, rather than by place of residence. 

We also made assumptions, for each type of fish harvesting and processing expenditure, about the 
percentage that would occur within the Kenai Peninsula Borough. We used these to estimate the 
share of direct economic impacts in industries other than commercial fishing and fish processing 
that would occur within the Kenai Peninsula Borough. For each type of expenditure, we assumed 
that the share of indirect economic impacts occurring within the Kenai Peninsula Borough would be 
the same as for direct economic impacts. Although we believe that this probably overstates the share 
of indirect effects occurring within the Borough, we did not have the detailed data needed to 
develop more reliable assumptions about the regional distribution of indirect economic impacts. Our 
assumptions and calculations for Scenario A (adding 200,000 sockeye) are shown in Appendix D, 
Tables D-10 and D-11. 

Our rough estimates suggest that most-about 90 percent-of the changes in commercial fishing 
economic impacts that occur in Alaska would occur within the Kenai Peninsula Borough. This is 
because most of the commercial fishing and processing activity occurs within the Kenai Peninsula· 
Borough. It is likely that the economic impacts would be less concentrated within the Kenai 
Peninsula Borough than these estimates suggest. The main reason is that fishermen and processing 
workers who work in the Kenai Peninsula Borough probably spend a large share of their income 
outside the borough, in particular if they live outside the borough. But we did not have sufficiently 
detailed data to trace the regional distribution of indirect economic impacts more accurately. 





Chapter XI. Other Potential Effects 
In this study we analyzed the potential economic effects of increasing the number of sockeye in the 
Kenai River, using specific assumptions about changes in the sport harvest in the river and the 
commercial harvest in the Central District of Upper Cook Inlet. There are other potential effects that 
we were not asked to analyze. Our contract with the Department of Fish and Game asked us to 
briefly acknowledge some of the other potential effects, without attempting to quantify them. 

Effects on Northern District Setnetters 
and Susitna Drainage Sport and Personal Use Fisheries 

Description: The Northern District of the Upper Cook Inlet commercial fishery is the area north of 
Boulder Point (as shown in Map II-I in Chapter II). Setnetters in that district target sockeye 
returning to the Susitna River system. Sport anglers also harvest sockeye and other salmon in area 
rivers and creeks. 

Allowing 200,000 more sockeye into the Kenai River would also likely allow more sockeye and 
other salmon to escape into the Northern District-because fishery managers would make that 
change by reducing the commercial harvest in the Central District, where commercial fishermen 
intercept some salmon returning to the Northern District. But under most of our scenarios, the 
increase in the number of sockeye returning to the Northern District would not be large. 

The study assumes that during years of average runs, fishery managers would allow extra fish into 
the Kenai River by eliminating only emergency openings. During emergency openings, the Central 
District drift fleet is confined to a relatively narrow corridor on the east side of the inlet-where they 
catch fewer sockeye bound for the Northern District. In years of large sockeye runs, managers 
would not have to eliminate any commercial openings to put more fish in the Kenai River. 

But the study assumes that in years of small sockeye runs, managers would eliminate one regular 
commercial opening. In regularly scheduled openings in the Central District, drifters fish in the 
middle of the inlet, where they catch more sockeye headed for the Northern District. So if managers 
eliminated a regular opening, not only would more sockeye and otber species escape into the Kenai 
River but more would also reach the Northern District. It's possible that under certain conditions as 
many as 50,000 to 100,000 additional sockeye could reach the northern region. (Biologists believe 
west side salmon stocks would be relatively unaffected by the changes assumed in our study 
scenarios.) 

1. Scenarios giving rise to effect: One of our scenarios examines potential economic effects of 
allowing more sockeye into the Kenai River during a year with a small sockeye run. That 
scenario assumes managers would eliminate a regular opening for the Central District drift and 
setnetters. 

2. Likelihood of event: In the past 15 years, relatively small Kenai River sockeye runs (runs of 
less than 2 million fish) occurred three times. We can't predict how often future runs are likely 
to be small. Also, our low-run scenario is not intended as a prediction of what managers would 
actually do during a year with a small salmon run-it's one of 11 scenarios designed to examine 
the range of potential economic effects under different conditions. 

3. Possible costs and benefits of event: Commercial setnetters in the Northern District and sport 
anglers and dipnetters fishing in the Susitna River drainage all stand to benefit if more sockeye 
escaped into their region. More coho and chum salmon would also move north if a regular 
opening were eliminated in the Central District. 
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4. Informal assessment of whether costs or benefits prevail: Benefits would prevail for 
commercial and sport fishermen in the northern portion of Upper Cook Inlet. 

5. Estimate of magnitude of effect: Estimating potential economic effects in the Northern District 
is outside the scope of this study, but we can make some general observations. The biggest 
benefits would go to Northern District setnetters, who might harvest a significant number of the 
additional sockeye. We believe those benefits could be substantial-depending on how many of 
the additional salmon setnetters harvested-but we can't estimate how large the benefits would 
be because we don't have either adequate biological information or information about setnetters' 
costs and other factors. 

Benefits to dipnetters could also be measurable, if a substantial number of additional sockeye 
moved into Fish Creek, where ADF&G opens a dip net fishery when escapement reaches a 
certain level. Finally, sport anglers would also benefit if more salmon moved into the Susitna 
drainage, but we don't have enough information on catch rates and other factors to say how 
much sport harvests might increase. 

6. Information needed to quantify the costs and benefits: We would need biological information 
about how many of the sockeye that Central District fishermen give up would move into the 
Northern District, as well as estimates of how many additional fish Northern District setnetters 
would catch. We'd also need information about how the additional salmon might change sport and 
dip net harvests in the Susitna drainage. We would need to survey setnetters in the Nmthern 
District to determine their operating costs, catch rates, and behavior under changing circumstances. 
We would need to survey sport anglers to determine their net willingness to pay for sport fishing 
opportunities in the Susitna drainage. Finally, we would need to analyze sport anglers' net 
willingness to pay, using the travel cost model developed for this study. 

Effects on Salmon Habitat 

Description: In the past 10 to 15 years, increasing development along the Kenai River and growing 
numbers of sport anglers have brought worries about degradation of the riverbank and resulting 
destruction of fish habitat. Biologists report that the most critical habitat at risk is that of chinook 
(king) salmon. The rearing habitat for juvenile chinook is in nearshore areas along the river. Other 
species of salmon also have spawning and rearing areas along the river corridor and in outlets 
from lakes. 

In a 1994 report, Assessment of the Cumulative Effects of Human Uses on Fish Habitat in the 
Kenai River, biologist Gary Leipitz of the Department of Fish and Game estimated the effects on 
fish habitat so far. He found that about 11 to 12 percent of the river's 166 miles of upland, island 
shoreline, and nearshore habitats had been affected by bank trampling, vegetation denuding, and 
structural development. Of that 12 percent, about one-third of the damage was caused by bank 
trampling and two-thirds by structural development. 

Biologists are concerned that allowing more fish into the Kenai River could draw more spmt 
anglers and therefore increase bank trampling. 

1. Scenarios giving rise to effect: All the scenarios that put more sockeye in the river would 
increase the number of trips anglers would make to the river. 

2. Likelihood of event: More fish in the river would likely increase the number of days fished 
(which is the number of anglers multiplied by the number of days they fish). 

3. Possible costs and benefits of event: We can approximate the cost of any habitat loss from the 
pressure of more anglers as the value of any resulting loss in salmon. However, if there are 
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ways to mitigate the habitat damage that cost less than the value of the salmon loss, then the cost 
of increased angler pressure would be the cost of mitigating measures. Measuring the cost of 
habitat loss in the absence of a mitigation program would overestimate the cost. Damage could 
be mitigated through more intense use of the kinds of things managers have already began to 
use or at least to consider-re-planting and protecting affected areas, building boardwalks to 
keep people off the bank vegetation, and other protective measures. A task force of federal and 
state fish and wildlife protection agencies recently made a series of recommendations to the 
Board of Fisheries about possible ways of protecting the banks along the Kenai River. 

4. Informal assessment of whether costs or benefits prevail: Costs prevail. 

5. Estimate of magnitude of effect: Unknown. 

6. Information needed to quantify the costs and benefits: Only when mitigation measures have 
minimized habitat loss for the current number of anglers could the costs of additional sport 
fishing pressure be measured. 

Effects of Too Many Spawners 

Description: Right now fishery managers try to keep numbers of late-run sockeye returning to the 
Kenai River in the range of 450,000 to 700,000, with roughly 90 percent intended for spawning. 
Biologists believe there is, for any given salmon run, some ideal number of spawners-a number 
that produces the highest return per spawner in future years. 

Most people understand that to sustain future runs, some salmon have to escape commercial and 
sport fishermen and spawn. Bnt less well known is the notion of overescapement: that too many 
spawners can tax spawning and rearing areas and also hurt future runs. At some point, when there 
are too many spawners, the return per spawner can go down sharply. That doesn't mean that the 
run disappears; it could mean, for example, that instead of getting 3 salmon per spawner you might 
get only 1 per spawner. So the harvestable surplus-the fish in excess of what you need for 
spawning-in future runs goes down. 

Most biologists agree on the principle of overescapement, but how many salmon constitute 
overescapement for any given system is uncertain. An issue for managers is: would allowing 
200,000 more sockeye to return to the Kenai River every year tax the system and reduce future 
harvests? Biologists say they don't have adequate data to establish an overescapement estimate for 
late-run sockeye. As we discussed in Chapter II, returns to the river have exceeded 700,000 in 6 of 
the past 10 years-and in several years returns exceeded 1 million. Some biologists believe that the 
1987 return of nearly 1.6 million sockeye was approaching overescapement. 

I. Scenarios giving rise to effect: Most of our scenarios look at the effects of increasing the 
management target for late-run sockeye by 200,000-making the range 650,000 to 900,000 
sockeye. An additional 200,000 sockeye would not seem to constitute overescapement, based 
on limited available evidence from recent high returns. 

Managers are concerned, however, that a higher management target would reduce their margin 
for error. As discussed throughout this report, fishery management is not an exact science. 
Managers don't have good information about the actual size of the run until the fish are in the 
river and it's too late to catch them commercially. If they're aiming for a higher escapement 
target, they will let more fish through in the early part of the run, as insurance for meeting the 
target if the run comes in smaller than expected. But if the run turns out larger than they 
expected, a big surge of fish can put them over their target. A higher target would allow 
managers less margin for excess fish before they reach the overescapement threshold. 
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2. Likelihood of event: Unknown; would depend on a number of factors. Those include how 
many spawners biologists ultimately determine are too many; how well managers are able to 
stay within the target range for returns when run sizes, timing, and other elements change; and 
how much commercial fishing effort might decline under unfavorable conditions-like the 1989 
oil spill or a collapse in salmon prices. 

3. Possible costs and benefits of event: If overescapement reduced the future harvestable surplus 
of sockeye, both sport and commercial fishermen could lose-but commercial fishermen stand 
to lose the most because they harvest most of the fish. However, fishery managers could try to 
minimize the effects of too many salmon in the river by controlling how many actually reached 
the spawning grounds. They could look at ways of sharply increasing the sport and dip net 
harvests, or they could consider weirs or other devices to intercept the fish. If a weir cost less 
than the damage done to the fishery by overescapement, then the cost of allowing additional fish 
into the river would be the cost of a weir or some other lower cost method of intercepting fish. 
Furthermore, the intercepted fish might have a positive value that would help offset the cost of 
intercepting them. 

4. Informal assessment of whether costs or benefits prevail: That assessment would depend on 
a more definite determination of how many fish constitute overescapement and on what action 
managers decided to take. For instance, what would be the cost of a weir and the accompanying 
equipment and personnel to catch and distribute any sockeye considered too many for the 
spawning grounds? 

5. Estimate of magnitude of effect: Unknown. 

6. Information to quantify the costs and benef!ts: Quantifying the potential effects of 
overescapement would depend on more information on the relationship between spawners and 
subsequent harvest; on whether it would be possible for sport anglers and dipnetters to 
significantly increase their catch in the event of overescapement; and on the feasibility and costs 
of installing and operating weirs or other means of interception. 

Kenaitze Indian IRA Council Educational Permit Fishery 

Description: ADF&G annually issues a permit for an educational fishery to the Kenaitze Indian 
IRA Council on the Kenai Peninsula. That permit allows the group to put a single net in the Kenai 
River to catch a specific number of salmon during specified periods. In 1994, for instance, the 
permit allowed the group to take up to 5,000 salmon, with restrictions on the number of chinook. 
Their harvests of sockeye in recent years have ranged between 1,500 and 3,500. ADF&G began 
issuing the permit in 1989, when the Kenaitzes made the argument to state officials that young 
Kenaitzes had no opportunities to learn traditional methods of fishing. If the management target for 
late-run sockeye were increased, how might it affect the educational fishery? 

1. Scenarios giving rise to effect: There is no reason to assume that any of the scenarios we 
examined would affect the Kenaitzes' permit for an educational fishe1y. 

2. Likelihood of event: Unknown. 

3. Possible costs and benefits of event: Any possible benefits would depend on whether the 
Kenaitzes responded to the increase in the management target by asking to be allowed to take 
more sockeye, and if the Department of Fish and Game agreed an increase was justified. It's 
possible they'd catch more fish-or catch them more quickly-if more fish were in the river. 

4. Informal assessment o.fwhether costs or benefits prevail: Not possible to assess. 
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5. Estimate of magnitude of effect: Not possible to estimate. 

6. Information to quantify the costs and benefits: Survey the officers of the Kenaitze IRA 
council to find out how they would react to more sockeye in the river; ascertain under what 
circumstances ADF&G would increase the allowable harvest for the educational fishery. 

Xl-5 





Chapter XII. Summary and Comparison: 
Economic Effects of Management Alternatives 
for Kenai River Sockeye 

Purpose of the Study 

The purpose of this study is to estimate the economic effects of reallocating Kenai River sockeye 
between commercial, sport, and personal use fisheries. Throughout the report, we consider the 
Russian River fishery as part of the Kenai River fishery. The study focuses on economic changes 
rather than on the total economic value of each fishery. That is, we examine the difference in 
economic conditions caused by a reallocation of Kenai River sockeye. We also examine the 
way in which different bag limits, run sizes, and ex-vessel prices affect the economic 
consequences of a given allocation. 

We measure the difference in economic conditions in two ways: changes in net economic value 
and changes in economic impacts. Net economic value is the difference between benefits and 
costs, including benefits and costs that people don't actually have to pay for. We can expect a 
reallocation of Kenai River sockeye to change the net economic value of both the sport and the 
commercial fisheries. We are interested in the change in net economic value under a new 
allocation from the current net economic value. Economic impact is principally measured as the 
change in jobs caused directly and indirectly by a reallocation of Kenai River sockeye. 

Sources of Information 

We relied on a number of different sources for this study: assumptions provided by ADF&G 
biologists on sport and commercial harvests associated with given scenarios; commercial fisheries 
landings and ex-vessel price data for 1976-1994, with special focus on 1990-1993 ; data from a 
variety of sources on fishing conditions at 30 sport fishing sites by week for 1993; and, surveys of 
sport anglers, commercial fishing permit holders, and crew members. These surveys included: 

• Telephone interviews with 487 randomly selected commercial fishermen. The 487 interviews 
include 40 percent of east side setnet operations in the Central District of Upper Cook Inlet 
and 35 percent of driftnet operations. Results to yes/no questions on this survey may vary due 
to sampling error by as much as plus or minus four percentage points. 

• Telephone interviews at least once with 1,355 randomly selected resident sport anglers. 
Results to yes/no questions on this survey may vary due to sampling error by as much as plus 
or minus four percentage points. 

• Telephone interviews with 213 commercial fishing crew. Results to yes/no questions on this 
survey may vary due to sampling error by as much as ten percentage points. 

• Mail surveys completed by 4,278 non-resident sport anglers. Results to yes/no questions on 
this survey may vary due to sampling error by as much as two percentage points. 
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Analysis Methods 

Scenarios 
In conjunction with ADF&G, we developed ten scenarios to assess the potential range of change 
from reallocating a share of Kenai River sockeye. These scenarios combine assumptions about 
management (change in the target number of sockeye at the Kenai River sonar counter, change in 
the sport bag limit, change in the personal use bag limit), assumptions about frshing conditions 
(changes in run size and ex-vessel prices), and assumptions about harvests (changes in drift and 
setnet harvests of five salmon species, sport and dip net harvests, and spawning escapement). 

Change in Net Economic Value 
We estimated changes in net economic value separately for sport and commercial fisheries using 
two methods. One method uses statistical analysis of when and where people fished in the past to 
impute the net benefits people derive from fishing, based on an analysis of their actual choices 
among fishing options with different costs. The same analysis can be used to assess likely 
changes in fishing behavior if fishing options change. 

In the case of resident sport anglers, we built a travel cost model. The travel cost method starts 
with a statistical analysis of the amount of money and time anglers spent on past fishing trips. The 
model then uses this information and observations about fishing conditions at different sites to 
explain when anglers choose to go fishing, where they choose to go, and how much they'll spend. 
The model also estimates the value (or benefit) of each site choice, above the actual cost of 
fishing at the site. It then estimates the sum of these net benefits for all anglers. When we 
compare the sum of net benefits in the base case with the sum of net benefits under a new 
allocation, we have an estimate of the change in net economic value. 

For the commercial fishery, we used a method parallel to the travel cost model-the observed 
choices model. This model, developed from ADF&G fish ticket data, uses information about 
fishing participation, landings, and prices to explain when and where commercial fishermen will 
choose to fish. The model estimates the value (or benefit) of different fishing areas for each 
driftnetter. It also estimates the value of participating in different fisheries for setnetters who in the 
past participated in other fisheries. We then estimate the sum of net benefits for all commercial 
fishermen. We added to this sum the net benefits received by crew members, which we estimated 
in a separate analysis. Again, when we compare the sum of net benefits in the base case with the 
sum of net benefits under a new allocation, we have an estimate of the change in net economic 
value. We estimated net benefits of crew members by asking crew survey respondents to compare 
jobs they held recently-or could take instead of fishing-to their fishing jobs. We then did a 
statistical analysis of how their rankings depend on amount of money paid and job characteristics. 

We used an alternative method of estimating changes in net economic value for both the sport and 
commercial fisheries called contingent valuation. Contingent valuation (CV) relies on surveys in 
which we ask fishermen directly whether they would be willing to pay (or accept as payment) a 
given amount in order to increase their catch (or to avoid a decrease in catch). 

By varying the amount of money we ask different survey respondents to consider paying, we can 
estimate the distribution of values among sport and commercial fishermen. 
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Economic Impact 
To estimate changes in economic impacts of sport fishing by resident anglers, we used the results 
of the travel cost model to estimate changes in fishing trips and expenditures of resident anglers. 
We then used an economic input-output model to trace the direct and indirect effects of changes 
in resident sport fishing expenditures on jobs and incomes. 

We did not estimate a travel cost model for non-resident anglers because we did not count net 
economic value of non-residents. To estimate changes in economic impacts of sport fishing by 
non-residents, we surveyed non-residents who had previously fished in Southcentral Alaska and 
asked them how changes in the quality of sport fishing on the Kenai River would have affected 
the length of time they spent in Alaska. We also analyzed how spending per day by non-resident 
anglers varied with the length of their trips. We multiplied estimated changes in the number of 
non-resident days in Alaska by assumed expenditures per day to derive estimates of changes in 
non-resident expenditures, and then used an economic impact model to estimate direct and 
indirect effects of changes in non-resident sport fishing expenditures on jobs and incomes. 

To estimate commercial fishing expenditures, we first estimated changes in permit holder and 
crew income, hours worked in commercial fishing and processing, and changes in processing 
workers' wages, based on changes in harvest volume. We adjusted our estimates of changes in 
hours worked and fishing and processing income for the resident share of fishermen and 
processing workers. We also estimated changes in other expenditures of the fishing and 
processing industry, and used an economic impact model to estimate the direct and indirect 
effects of changes in these expenditures on jobs and income. 

Changes in Sport and Commercial Harvests 
-·-----------------------

The current management target for late-run sockeye is 450,000 to 700,000 sockeye past the sonar 
counter near the Soldotna Bridge. We looked mainly at the effects of increasing the management 
target by 200,000 sockeye, under a number of different conditions. We also examined the 
potential effects of increasing the sonar count by just I 00,000 sockeye and of decreasing the 
sonar count by 100,000. 

ADF&G managers estimate that to get an increase of 200,000 sockeye at the river sonar counter, 
221,000 sockeye would have to come in at the river mouth, which is 19 miles downstream from 
the sonar counter. Increasing the number of Kenai River sockeye passing the sonar by 200,000 
sockeye would decrease the commercial catch by an estimated 245,000 sockeye in a medium run 
and by 417,000 sockeye in a low run. There would be no decrease in commercial catch during a 
high run-because managers believe during high runs the return to the river would be high 
enough to reach the higher management target, without reducing the commercial harvest. 
Including salmon from other runs, commercial fishermen would lose between zero and 550,000 
salmon, depending on the size of the Kenai River run in any given year. In a year with a medium 
run, managers would reduce the commercial harvest by eliminating two or three emergency 
openings in the Central District of Upper Cook Inlet. In years of low runs, when they would 
eliminate a regular districtwide opening. 

ADF&G estimates that sport anglers would catch about 45,000 of the additional sockeye-{)r 
about one in five-( regardless of run size) and 50,796 more sockeye if the higher management 
target were coupled with a higher bag limit. The rest of the additional sockeye would spawn. 
Personal use dipnet harvests could increase by 50,000 sockeye if bag limits in that fishery were 
also raised. 
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Importance of Sport and Commercial Fishing 

This study confirms what sport and commercial fishing groups have each been saying for years: 
Kenai River sockeye are very valuable. Both the sport and the commercial fisheries for Kenai 
River sockeye contribute a great deal to Alaska's economy. Fifty percent of Southcentral 
households sport fish each year. These households account for 156,000 trips to the Kenai River 
annually, and spend $17 million on these trips. Non-resident fishing trips to the Kenai River (an 
estimated 52,000 in 1993) account for another $17 million in spending. Using the travel cost 
model, we estimate that the total net economic value of all July Kenai River sport and dip net 
fisheries to Southcentral households is about $8 million, or about $137 per fishing household. The 
Upper Cook Inlet driftnet and eastside setnet fisheries directly employ an estimated 2,893 people. 
Fishing operations had harvest revenues of $33 million in 1994. The estimated market value of 
limited entry permits for the Central District drfit fleet and the eastside setnetters is currently 
about $52 million. 

Changes in Net Economic Value 

Before turning to a summary of our findings, we want to emphasize some important points. 
Economics-like fisheries management-is not an exact science. We used the available data from 
our 1993 and 1994 surveys and other sources to estimate potential changes in net economic value 
and economic impacts for both fisheries as closely as we could. But all our results are subject to 
some error. For some important variables-like crowding at fishing sites-we didn't have enough 
information to adequately assess the effects of a management change. And the factors that would 
most affect economic change-future run sizes and market prices-are impossible to predict with 
certainty. We discuss these sources of uncertainty later in this chapter. 

Because of lack of data and other difficulties, we didn't attempt to quantify all the potential 
economic effects of re-allocating Kenai River sockeye. Those include-among other things 
discussed in Chapter XI and summarized below-potential effects on Northern District setnetters 
and Susitna River system sport and dip net anglers, who might benefit from reduced commercial 
harvests in the Central District. That we were not able to quantify such potential effects does not 
mean they are not important. 

In this study we measured net economic value for the sport and commercial fisheries with a common 
dollar yardstick. But it's important to keep in mind that the nature of economic value is very 
different in the sport and commercial fisheries. Net value in the sport fishery is mostly non
monetary-the enjoyment people get from fishing. In the commercial fishery, it is the opposite: the 
value is mostly monetary----cash earned from the sale of fish. Both kinds of value are important, and 
policy makers have to keep both in mind when making decisions. And, as we said at the beginning 
of this report, economic factors are not the only-or even necessarily the most important-factors to 
be considered in decisions about managing public resources. None of the results of this study, taken 
by themselves, can justify any particular management change. 

Estimated changes in net economic value for sport and commercial fisheries vary widely depending 
on scenario assumptions. Figure XII-1 summarizes the results for eight of the ten tested (we discuss 
scenarios targets other than +200,000 sockeye at the sonar later). Estimated commercial losses 
appear somewhat larger than sport gains in the scenarios that assume medium run, medium prices 
(Scenarios A, B, C). Estimated gains for the sport fishery appear larger in the scenario that assumes 
a medium run combined with low ex-vessel prices. But given the range of uncertainty in our results, 
we can't definitely conclude that losses or gains would prevail in those cases. 
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Figure Xll-1. Changes in Net Economic Value Under Study Scenarios 
That Assume Increase of 200,000 Sockeye 
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Commercial losses would most likely exceed sport gains during low runs-because under those 
scenarios, commercial fishermen would have to give up a lot more fish to put extra sockeye into 
the Kenai River. And the higher the price, the larger the losses. If, on the other hand, ex-vessel 
prices were low during years of medium runs, sport gains would probably exceed commercial 
losses, because commercial fishermen would give up fewer fish, and each would be less valuable 
at lower prices. However, as we noted in the previous paragraph, we can't definitely conclude that 
actual sport gains would be larger in those circumstances. 

Under five of the eight scenarios involving an increase of 200,000 sockeye at the sonar counter, 
the estimated change in net economic value for sport anglers varies within 5 percent of Scenario 
A, which calls for an increase of 200,000 sockeye at the sonar counter under medium run size and 
medium price conditions. The exception is high run cases, when there are no reallocations. These 
scenarios include a higher sport bag limit (B), low price (AI), high price (A2), and higher sport 
and dipnet bag limits ("C"). 

Under the same five scenarios, changes in net economic value for commercial fishermen vary by as 
much as 38 percent of Scenario A-because changes in run size and price make a big difference in 
commercial losses. Under Scenarios A, B, and C (which all assume medium run, medium price 
levels), the change in net economic value for commercial fishermen is the same-because changes 
in sport or personal use bag limits don't affect value for the commercial fishe1y. In 2 of the last 11 
years, medium runs and medium prices combined with higher sport and personal use bag limits. 
Commercial fishermen would experience a substantially smaller loss in net economic value under 
low price conditions (which happened in 2 ofthe last 11 years) and a substantially larger loss under 
high price conditions (which occurred in 1 of the last 11 years). 

Most of our study scenarios assumed an increase of 200,000 sockeye at the Kenai River sonar 
counter. To help understand the relationships of policy targets and economic effects, we also 
included one scenario that would increase the sonar target by just I 00,000 (Scenario D) and one 
scenario under which the sonar count target would be reduced by I 00,000 (Scenario E). As shown in 
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Figure XII-2, we found that under the +100,000 scenario (D), changes in net economic value were 
about half as great as for the +200,000 scenario. Under the -100,000 scenario (E), the magnitude of 
changes in net economic value were about the same, but the signs were reversed. In other words, 
within a range of variation of +200,000 to -100,000, changes in net economic value were roughly 
proportional to the change in the sonar count. 

Figure Xll-2. Changes in Net Economic Value Under Study Scenarios 
That Assume Increase or Decrease of 100,000 Sockeye 
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Economic Impact 

We measured economic impacts primarily in terms of changes in the number of jobs directly and 
indirectly supported by fishing activity. The nature of economic impacts differs between the sport 
and commercial fisheries. Both create jobs and income in Alaska, but in the commercial fishery 
more than half the jobs and income are in catching the fish-while in the sport fishery the jobs 
and income are all created indirectly by fishermen's spending. Figure XII-3 highlights differences 
in the nature of economic impacts for the scenarios that assume an increase of 200,000 sockeye at 
the sonar counter. 

Figure Xll-3. Estimated Change in Alaska Jobs Under Study Scenarios 
That Assume Increase of 200,000 Socke 
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Except under high run conditions (A4 ), reduced commercial fishing activity results in a decrease 
in jobs directly or indirectly supported by the commercial fishing sector. Job losses are highest 
under the low run (A3) and low run, low price (AS) scenarios. Those conditions occurred in two 
of the last 11 years. 

Changes in economic impacts of sport fishing result from changes in sport fishing activity by both 
residents and non-residents. Changes in sport fishing expenditures by residents generate a net 
increase of only about 1 job. The reason for this is that increased expenditures by residents for 
Kenai River fishing trips are mostly offset by reduced expenditures by residents for trips to other 
Alaska fishing sites. In other words, in order to take advantage of better fishing on the Kenai 
River, resident sport anglers would take fewer trips (and spend less) at other Alaska sites. 

Most of the increase in jobs related to sport fishing reflects more spending by visitors who might 
stay longer in Alaska, if sockeye fishing on the Kenai were better. Based on the survey responses of 
non-resident anglers, we estimated that about 13 percent of non-resident anglers might spend more 
time in Alaska if sport fishing were better on the Kenai River. Given different assumptions about 
how much more non-resident anglers would spend and future growth in the number of non-resident 
fishermen visiting Alaska, longer stays might cause non-resident anglers to spend between $630,000 
and $3.3 million more in a season. This additional spending would generate between 13 and 70 
additional jobs; our "medium estimate" is for an increase of 46 jobs. 

These are rough, order-of-magnitude estimates. We cannot estimate the effects more precisely for 
several reasons. Non-resident anglers' survey responses weren't statistically related to 
hypothetical changes in fishing quality. Also, we don't know how non-resident anglers might 
adjust their total spending in Alaska if they decided to stay longer. Finally, we don't know 
whether the rapid growth of non-resident anglers visiting Alaska in recent years will continue. It 
is also possible that better fishing on the Kenai might cause more non-resident anglers to visit 
Alaska, but we had no data for estimating the magnitude of this effect. 

Our best judgment is that in all scenarios the loss in jobs associated with commercial fishing 
would exceed the gain in jobs associated with sport fishing, as reflected in our "medium 
estimates" of changes in sport fishing economic impacts shown in Figure XII-3. However, given 
the uncertainty associated with our estimates of potential changes in non-resident sport fishing 
expenditures, we cannot state definitively that this would be the case. 

We also looked at how an increase of just 100,000 in the sockeye management target (Scenario 
D) or a decrease of 100,000 (Scenario E) would affect jobs on the commercial side. (Because of 
limited data, we were not able to make estimates for these scenarios of jobs changes on the sport 
side.) Figure XII-4 shows that adding 100,000 sockeye would result in about half as many job 
losses on the commercial side as adding 200,000 would. Decreasing the number of sockeye 
returning to the river (and therefore increasing the commercial harvest) by 100,000 would create 
about as many jobs as the opposite scenario costs. 

Comparisons of Net Economic Value, Economic Impact, 
and Qualitative Concerns 

Before comparing net economic value and economic impact results, it is important to understand 
the relationship between the two measures. We presented a conceptual flow chart describing this 
relationship in Chapter III (Figure III-2). Figure XII-5 compares net economic value and 
economic impact results for just Scenario A (increasing the management target by 200,000 during 
medium run, medium price years). 
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Figure Xll-4. Estimated Losses or Gains in Jobs for Commercial Fishery 
Under Stud Scenarios That Assume lncrea~E!_Qr:_Q_E!~r:_E)ase of 100,000 SockE) e 
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There are also qualitative concerns of economic significance. All scenarios resulting in an 
increase in sport angler trips carry the risk of damage to riverbanks and fish habitat. Also, 
biologists generally believe that at some point higher returns to the river increase the risk of 
overescapement-that is, that so many sockeye return to spawn that they damage spawning and 
rearing areas; biologists have not estimated how many sockeye would constitute overescapement 
in the Kenai River. We recognize these other potential effects but did not quantify them. 

Table XII-I below highlights our findings by scenario about potential changes in net economic 
value and economic impacts. Table XII-2 presents a more detailed comparison of changes in net 
economic value and economic impact. 

Table Xll-1. How Do Sport Gains Compare with Commercial Losses? 

Scenario Number of years Net Economic Value Economic Impact 
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Reasons for Choices of Estimates of Net Economic Value 

We noted early in this chapter that we used two methods of estimating net economic value. We 
called one method by two names, travel cost in the case of sport anglers, and observed choices in 
the case of commercial fishermen. The other method we used was contingent valuation. 

We chose not to base our best estimates of net economic value on the contingent valuation 
method for two reasons. First, we did not ask contingent value (CV) questions for all 10 
scenarios. To do so would have been an excessive burden on respondents. In addition, we did not 
decide on a final set of scenarios until after we had conducted the surveys containing the CV 
questions. Second, experts in the field of net economic value analysis recognize that CV questions 
are subject to both upward and downward bias. We think both types of bias may have affected our 
CV questions. 

It is important to note that the estimates of net economic value based on the CV method are of the 
same order of magnitude as the estimates based on the travel cost/observed choices method. That 
the two methods produced similar results increases our confidence in our findings. 
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Sources, Relative Magnitudes, and Implications of Uncertainty 
------------~--------------

Given the importance people attach to the Kenai River sockeye fishery, we recognize that people 
will want to know how much confidence they should place on the results. Ideally, we would 
report a range of values for each estimate that we think is likely to contain the true value. The 
answer to the question of the reliability of results depends on many different sources of 
uncertainty. In this section we briefly identify the major sources of uncertainty. We also describe 
what we did to minimize each source of uncertainty. Finally, we suggest what implications each 
source of uncertainty may have for study results. We have grouped our sources of uncertainty by 
type of estimate: sport fishing net economic value, commercial fishing net economic value, sport 
fishing economic impact, and commercial fishing economic impact. 

Sport Fishing Net Economic Value 
The major source of uncertainty in the sport fishing net economic value estimates is the reliability 
of resident sport angler survey results. We conducted four surveys of resident sport anglers. Three 
of the surveys were based on an original sample of 1,355 resident households selected by random 
digit dialing. This method produces a highly representative sample. We interviewed anglers by 
telephone. This method produces high quality information for individual respondents. 

The uncertainty associated with the sport angler surveys mainly stems from the fact that even a 
large sample of anglers does not yield a large number of observations about trips to all fishing 
sites or about trips which include services rarely used by resident anglers, such as salmon fishing 
charters. In general, the fewer the observed number of trips to a site, the more uncertainty we 
have about costs of fishing at that site. 

We also encountered a drop off in participation in the later sport angler surveys of the same 
households. We think that the burden of collecting so much information from respondents in part 
explains the lower participation. We also think that the same burden led to an under-reporting of 
fishing trips. We tried to compensate for this under-reporting in our analysis. 

Table Xll-3. Uncertainty About Sport Fishing Net Economic Value 
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Commercial Fishing Net Economic Value 
The two largest sources of uncertainty in the estimation of commercial fishing net economic value 
are run size and price. We explicitly took this uncertainty into account by creating scenarios in 
which run size and price varied. 

We used commercial fish landings data as our base for the model that estimates net economic 
value. While landings data contain errors, on the whole they reflect a highly reliable source of 
data about actual fishing choices by all permit holders. 

Table Xll-4. Uncertainty About Commercial Fishing Net Economic Value 

Source How Handled Remaining Uncertainty Relative Importance 

Commercial 
price of fish 

Model designs Reviewed by independent 
experts 

Sport Fishing Economic Impact 

Future prices hard to predict 

Used best available methods; 
results comparable with 
studies elsewhere 

to Conclusions 
Large effect on commercial 
fishmg losses in combination 
with run size 

Negligible 

The major source of uncertainty in our estimation of sport fishing economic impacts are 
expenditures of non-resident anglers. There are two components to this uncertainty. First, we 
cannot reliably predict the number of non-resident anglers. Recent trends indicate that the number 
of non-resident anglers is increasing. We decided to increase the assumed number of non-resident 
anglers from the 1993 base year by a low, medium, and high estimate of 20, 30, and 40 percent 
respectively. We therefore generated three estimates of sport fishing economic impact for an 
increase of +200,000 sockeye at the Kenai River sonar counter. 
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The second component of uncertainty with respect to non-resident anglers is the length of time 
they would, on average, extend their trips in response to higher quality fishing on the Kenai 
River. We discussed our analysis of this issue in detail, and decided to take survey responses at 
face value, although we think the estimate may be high. The resulting estimates of economic 
impact are nevertheless lower than the corresponding estimated loss expected due to a lower 
harvest by commercial fishermen. 

Table Xll-5. Uncertainty About Sport Fishing Economic Impact 
Source How Handled Remaining Uncertainty Relative Importance to 

Growth of non
resident spmt 
tishe1y 

Data processing 

Survey of past visitors; used 
survey responses although they 
appear to overestimate response 

Multiple checks on data 
accuracy 

~eJI\\bili\Y,"'r.•·· 
t~sideQ(SROtt .·. 
~$!er s~y;~r · 

' ······,~~rii:l§l1l•;eJephoQe.•.s~ryeys;·.···· 
. . , st!lftil)g '\ll.ith i~ t~ryieWs· with , 

· .· J.;355 sportanl*l~rs, 8$c?7% ·• 
J¢sul(S., •.. ,,· .. · ...... · 
Reliability of 
non-resident SIXJI1 
angler survey 
results 

r~~pan~~·.r~t~s; 

Mail surveys of license holders, 
starting with interviews of 4,278. 
61 %-45% response rates 

Commercial Fishing Economic Impact 

Large uncertainty about 
change in the number and 
length of stay of visitors 

Negligible 

Conclusions 
Explains most of change in 
economic impact of sport 
fishing 

Negligible 

· ¥ilfilih ~(~rr()r,c;>tlo,zci%: . sll\!iilr~I~Hv~t~Pil'f<'reiJce$d~~; 
of (!!Y.\\stil)lat~sc~np20% \0, ~ssul)lpti.q~sa~.qut'ndn\• ·····• 
ofnum!)ergf ungl~rtrip~ resioen~!flps:, . · · · · 

Negligible sampling error; 
Probable overstatement 
(upward bias) of expected 
length of trip extension 

Large remaining uncertainty 
and potential effect on results. 
Impact of trip extensions is 
nevertheless unlikely to exceed 
commercial losses; Impact of 
additional trips could also could 
reduce resident fishing. 

As in the case of commercial fishing net economic value, the major sources of uncertainty for 
commercial fishing economic impacts are price and run size. Scenarios explicitly take both 
sources of uncertainty into account. 

We based our analysis of changes in harvest expenditures on permit holder survey responses. The 
permit holder survey is based on a random sample of permit holders and telephone interviews. We 
achieved a high response rate in both permit holder surveys (90 and 85 percent). The samples are 
representative of both driftnet and set net permit holders. Telephone interviews produce complete 
and accurate information (within the limits of the knowledge and recall of the permit holders). 



Xll-14 Economic Effects of Management Changes for Kenai River Late-Run Sockeye 

Table Xll-6. Uncertainty About Commercial Fishing Economic Impact 
Source How Handled Remaining Uncertainty Relative Importance 

Commercial 
price of fish 

3 prices considered: low Future prices hard to predict 
($1.00), medium ($1.43), high 
($1.75) 

Summary of Findings 

to Conclusions 
Large effect on commercial 
fishmg losses in combination 
with run size 

• As measured by net economic value, relative gains and losses for sport and commercial 
fishermen would depend largely on conditions in a particular year. In years when sockeye 
prices were high and runs were low, net value losses for commercial fishermen would likely 
be higher than sport gains. In years when prices were low and runs were medium, sport gains 
would probably be bigger than commercial losses. 

• As measured by economic impacts, reducing the commercial harvest would typically cost 
the economy more jobs and payroll than would be created by the sport fishery. One reason is 
that the commercial fishery creates jobs and payroll in two ways-from the market value of 
the harvest itself, and from fishery-related spending in other industries. The sport fishery 
creates jobs only through fishery-related spending; unlike commercial fishermen, sport 
anglers don't earn money while they're fishing-although they enjoy a great deal of non
monetary value. 

• How many jobs and how much payroll an improved sport ftshery would create statewide 
would depend mostly on how much more non-residents spent. Alaskans would certainly take 
more trips and spend more for Kenai River fishing, if the fishing were improved. But our 
analysis showed that in order to take more trips to the Kenai, resident households would take 
fewer trips to other Alaska fishing sites. So essentially most of resident spending would 
simply be shifted from one place to another within the state. But if better fishing induced non
residents to stay longer in Alaska and spend more than they otherwise would have, that 
spending would represent additional money in the economy. 
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• Increasing the Kenai River management target would cost the commercial industry nothing 
in years of high salmon runs-because enough salmon would return to the river that 
managers would not have to curtail commercial fishing (Scenario A4 ). 

• Commercial fishermen would give up the most net value in years when sockeye runs were 
low and prices were medium or higher. That's because ADF&G managers assume that in a 
low-run year, fishermen would have to give up a lot more fish to allow 200,000 more sockeye 
into the Kenai River-and at higher prices, each fish would be worth more. 

• Increases in net economic value of the sport fishery would be somewhat larger if the bag 
limits were increased at the same time an extra 200,000 sockeye came into the river 
(Scenario B). Sport fishermen would place a higher value on the combination of more fish and 
higher bag limits. 

• A reduction in Cook Inlet sockeye harvests is unlikely to have much effect on Alaska 
consumers-because most Cook Inlet sockeye is sold outside the state. 

• Gains in net value for the sport fishery would be only about half as large if the number of 
sockeye were increased by just 100,000 (Scenario D. 

• An increase of $1.3 million in net value for the sport fishery would translate into a $22 gain 
in value for each resident sport fishing household. 

• The economy would experience a net loss of about 18jobs and $800,000 in payroll, if 
managers allowed 200,000 more sockeye into the Kenai River in a year when the run size 
and the price were both medium. The improved sport fishing would create about 46 new jobs 
and $990,000 in payroll in industries that supply goods and services to sport anglers. But the 
reduction in the commercial harvest would cost the economy the equivalent-in work hours
of about 64 jobs and $1.8 million in payroll. Of those jobs, 24 would be among fishermen, 10 
among processing workers, and 30 in other Alaska industries. 

• Each fish entering the mouth of the river would add about $6 in net value for the sport 
f!Shery and about $4.50 in Alaska payroll. Each I 00,000 fish would create the equivalent of 
about 20 new jobs. By contrast, each fish entering the mouth of the river would cost the 
commercial fishery about $6.30 in net value and reduce Alaska payroll by $8.00. Each loss of 
I 00,000 fish would cost the economy the equivalent of about 30 jobs. So the combined per 
fish effect would be a slight decline in net value and a drop of about $4 in Alaska payroll. 

• Much of the increase in net value for resident sport fishing households would be created 
because residents would substitute trips to the Kenai and Russian rivers for trips to other 
Alaska sites. Cost savings would contribute to the change in net value. Our surveys of 
resident households found that on average a fishing trip to the Kenai River costs $105. Trips 
to other sites cost an average of $155. One of the reasons the Kenai River is so popular is that 
it is easily accessible, and anglers don't have to own or charter boats-they can drive to the 
Kenai and catch sockeye from the riverbank. 

• Resident households with sport anglers would make 4,000 additional trips to Kenai River 
sites and spend $550,000 more, if 200,000 more sockeye were available. But 80 percent of 
those trips and that spending would come at the expense of trips to other Alaska fishing 
sites. Our analysis showed that in order to make more trips to the Kenai, many sport anglers 
would take fewer trips to other Alaska sites and spend less. The net increase in trips to all 
Alaska sites would be about 650, and the net increase in spending for fishing trips would be 
about $108,000. 
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• About 2,500 non-resident households could each stay about eight days longer in Alaska and 
spend $2.Imillionmore in a season, if there were 200,000 more fish available. We think the 
actual increases would probably be smaller. In our survey of non-resident anglers, respondents 
didn't give us enough information to allow us to make a more definite estimate. 

• By reducing the supply of sockeye, the proposed reduction in Cook Inlet commercial 
sockeye harvests could increase ex-vessel prices of Cook Inlet sockeye by as much as I cent 
per pound. But we think that even such a small price increase is unlikely-because Cook Inlet 
sockeye make up a relatively small share of all Alaska sockeye, and because the growing 
supply of farmed salmon worldwide is holding down salmon prices. 
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Appendix A. Documentation of Travel Cost and 
Contingent Value Analyses For Sport Fishery 

Travel Cost Analysis 
ISER developed a travel cost model to help estimate some of the potential economic effects of 
increasing the number of Kenai River sockeye available to sport anglers. The model analyzes 
changes in the economic value of sport fishing by resident anglers in Southcentral Alaska and 
changes in sport fishing expenditures by resident anglers under the I 0 study scenarios. 

A major source of information for the travel cost analysis was sport anglers themselves. In 1993 
ISER did telephone interviews, and in some cases follow-up mail surveys, with hundreds of Alaska 
households with sport anglers and with non-resident households that had fished in Alaska. In 1994 
we also re-interviewed some of the 1993 respondents. (The surveys are described more in 
Appendix F.) 

For the travel cost model we used just information about sport fishing in Southcentral Alaska 
supplied by households surveyed within the region. (Anglers who live in Southcentral Alaska 
account for more than 95 percent of all Southcentral sport fishing trips by Alaska residents.) We 
conducted interviews with 450 Southcentral households with sport anglers, asking about numbers 
of fishing trips, sites fished, expenditures, and other information. 

Other sources included the Alaska Department of Fish and Game, which supplied us with information 
on sport harvests, timing of salmon runs, sonar fish counts, sites of heaviest use, and fishing 
regulations. We also gathered information from the Alaska State Climate Center, the U.S. Forest 
Service, the Anchorage Daily News, the Milepost, the Alaska Atlas and Gazetteer, and Tide Tables. 

For the travel cost model we developed equations to estimate changes in choice o.ffishing sites and 
frequency of trips that could result from changes in management of Kenai River sockeye. In 
developing the site-choice equation we were able to use information from only those survey 
households that provided weekly data on their choices of fishing sites; that amounted to about half 
(251) of the respondents. For the participation equation, we were able to use data from all450 
respondent households. 

The site-choice equation estimates the probability of an angler's choice of a given fishing site, while 
the participation equation estimates the probability of an angler's decision to make at least one trip in 
a given week. We estimated the probability that the angler makes at least one fishing trip in week t 
(P,) and the probability that the same angler chooses site i in week t (!';,). The probability that an 
angler makes a fishing trip and chooses site i in week t is the product of the probability that he 
makes a fishing trip in week t and the probability that he chooses site i in week t, given that he 
makes at least one fishing trip during the week. 

After estimating these two probabilities with logit regressions, we extrapolated to the population of 
resident anglers in Southcentral Alaska. The number of trips to site i in week tis calculated by 
multiplying these probabilities by the number of resident anglers in the region. The probability that 
an angler choose a site in a given week can be represented as the product of conditional 
probabilities: 
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~t=~lt~ 

where, 

P;,, = the probability that an angler would select site i given that he makes a trip in week t. 
P, = the probability that an angler would make at least on fishing trip during week t. 

Choice of Fishing Site 

DATA ON CHOICE OF SITE 

We analyzed the choice of sport fishing sites among Southcentral residents using weekly data on 
1,298 fishing trips reported by 251 anglers over 27 weeks, from April29 to November 3. Each 
week of the 27-week season was defined as from Thursday to Wednesday and including a 
weekend. The distribution of sport fishing trips taken by Southcentral anglers across the weeks is 
displayed in Table A-1. The origin points for the trips are shown in Table A-2 

Table V-1 in Chapter V lists the 30 Southcentral sport fishing sites included in the model. We 
aggregated fishing sites, using several guidelines. We defined the most popular sites in each 
management area narrowly, so site characteristics could be meaningfully identified. We clustered 
sites geographically and by the primary means of access (plane, boat, or car), so travel costs could 
be meaningfully assigned to the group. Finally, we grouped sites by type of fishing .. Table A-3 
shows which individual fishing locations were aggregated together into the 30 sites, and the 
weighted number of trips to each. 

Table A-4lists 14 species included in the model. In some instances, we grouped a number of 
species under one category-for example, "ground and other finfish." 
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Table A-1. Distribution of Sport Fishing Trips 

Week Date Number ofTrips 
I April 29 - May 5 10 
2 May6-May 12 27 
3 May 13- May 19 37 
4 Ma)'20-May26 40 
5 May 27 - June 2 84 
6 Jun.e 3 -June. 9 82 
7 June 10-June 16 95 
8 June 17- June 23 99 
9 June 24- June 30 92 
10 July 1 -July? 71 
II July 8- July 14 82 
12 July 15 -Jllly 21 101 . 
13 July 22- July 28 92 
14 July 29 - August 4 73 
15 August 5 - August II 77 
16 August 12" August 1$ 65. 
17 August 19 - August 25 57 
18 August 26 - September I 44 
19 September 2 - September 8 26 
20 September 9 - .Septembeil5 15 
21 September 16 - September 22 8 
22 September 23 - September 29 4 
23 September 30 - October 6 4 
24 October? - October 13 . 3 
25 October 14 - October 20 6 
26 October 21 c October27 3 
27 October 28 -November 3 

tota1=1298 
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Table A-2. Origins of Sport Fishing Trips 

Origin Number of Respondents Number of Trips 
Anchorage 115 537 
Anchor Point 3 10 
Big Lake 4 23 
Chugiak 3 21 
Eagle River 13 70 
IIoiJler 12 43 
Hope I 2 
Houston 1 5 
Kenai 14 132 
Nikiski I 2 
Nikolaevsk I 4 
Ninilchik 1 2 
Palmer 19 120 
Seward 3 9 
Soldotna 20 151 
Sterling 4 15. 
Tyonek 3 7 
Wasilla 30 143 
Willow 1 2 

total= 251 total= 1298 
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Table A-3. Survey Estimates of Southcentral Alaska Resident Fishing Trips 
by Site1, May. Oct 93 and July 93 

1Detailed sites aggregated to 30 sites used in travel cost model 
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Table A3A. Estimated Total Trips by Southcentral Alaska Residents, May· Oct 1993 

By Detailed and Aggregated Sites 

SCSITEGP: 1302 1. Willow Creek 

Valid Cum 
Value J.,abel Value Frequency Percent Percent Percent 

WILLOW CREEK FRESHWA 1302 23669 100.0 100.0 100.0 
------- ------- -------

Total 23669 100.0 100.0 

Valid cases 23 669 Missing cases 0 

SCSI'l'EGP: 1356 2. Other Willow/Cantwell Fresh 

Valid Cum 
Value r~abel Value Frequency Percent Percent Percent 

KASHWITNA RIVER FRES 1301 235 1.0 1.0 1.0 
CASWELL CREEK FRESHW 1303 2899 12.0 12.0 13.0 
MONTANA CREEK FRESHW 1304 7771 32.3 32.3 45.3 
SUNSHINE CREEK FRESH 1305 2896 12.0 12.0 57.3 
TALKEETNA RIVER AND 1307 3 639 15.1 15.1 72.4 
SHEEP CREEK FRESHWAT 1308 2887 12.0 12.0 84.4 
LITTLE WILLOW CREEK 1309 1185 4.9 4.9 89.4 
GOOSE CREEK FRESHWAT 1310 273 1.1 1.1 90.5 
OTHER STREAMS FRESHW 1312 1239 5.1 5.1 95.6 
OTHER LAKES FRESHWAT 1313 1048 4.4 4.4 100.0 

------- ------- -------
Total 24072 100.0 100.0 

Valid cases 24072 Missing cases 0 

SCSITEGP: 1104 3. Little Susitna 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

LITTLE SUSI'rNA RIVER 1104 24970 100.0 100.0 100.0 
------- ------- -------

Total 24970 100.0 100.0 

Valid cases 24970 Missing cases 0 

SCSITEGP: 1106 4. Wasilla Creek 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

WASILLA CREEK (RABBI 1106 3161 100.0 100.0 100.0 
------- ------- -------

Total 3161 100.0 100.0 

Valid cases 3161 Missing cases 0 

SCSITEGP: 1151 5. Kepler & Wasilla Area Lakes 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

KEPLER LAKE COMPLEX 1110 11264 72.8 72.8 72.8 
FINGER LAKE FRESHWAT 1112 4203 27.2 27.2 100.0 

------- ------- -------
Total 15468 100.0 100.0 

Valid cases 15468 Missing cases 0 

SCSI'rEGP: 1122 6. Fish Creek Dipnet 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 
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FISH CREEK {BIG LAKE 1122 14589 100.0 100.0 100.0 
------- ------- -------

Total 14589 100.0 100.0 

Valid cases 14589 Missing cases 0 

SCSITEGP: 1152 7. Big Lake & Tribs 

Valid Cum 
value Label Value Frequency Percent Percent Percent 

FISH CREEK (BIG LAKE 1103 2937 31.0 31.0 31.0 
BIG LAKE FRESHWATER 1114 6522 69.0 69.0 100.0 

------- ------- -------
Total 9458 100.0 100.0 

Valid cases 9458 Missing cases 0 

SCSITEGP: 1156 B. Other MatSu Fresh 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

KNIK RIVER AND TRIEU 1105 5965 21.4 21.4 21.4 
COTTONWOOD CREEK FRE 1107 118 .4 .4 21.8 
EKLUTNA POWER PLANT 1108 296 1.1 1.1 22.8 
NANCY LAKE FRESHWATE 1115 1484 5.3 5.3 28.1 
OTHER SITES IN NANCY 1119 2619 9.4 9.4 37.5 
OTHER STREAMS FRESHW 1120 1910 6.8 6.8 44.4 
OTHER LAKES FRESHWAT 1121 15540 55.6 55.6 100.0 

·-·------ ------- -------
'l'otal 27932 100.0 100.0 

valid cases 27932 Missing cases 0 

SCSITEGP: 1219 9. Ship Creek 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

SHIP CREEK FRESHWATE 1219 16429 100.0 100.0 100.0 
------- ------- ---·----

Total 16429 100.0 100.0 

Valid cases 16429 Missing cases 0 

SCSITEGP: 1256 10. Other Anch Area Fresh 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

JEWEL LAKE FRESHWATE 1202 1128 4.3 4.3 4.3 
c STREET {TAKU-CAMPB 1205 853 3.3 3.3 7.6 
CHENEY LAKE FRESHWAT 1206 347 1.3 1.3 8.9 
DELONG LAKE FRESHWAT 1207 5158 19.7 19.7 28.6 
EAF - SIXMILE LAKE F 1209 479 1.8 1.8 30.5 
F'l'. R - OTTER LAKE F 1213 1480 5.7 5.7 36.1 
FT. R - CLUNIE LAKE 1214 469 1.8 1.8 37.9 
BIRD CREEK FRESHWATE 1220 3279 12.5 12.5 50.5 
CAMPBELL CHEEK FRESH 1221 1313 5.0 5.0 55.5 
'rWENTYMILE CREEK FRE 1222 395 1.5 1.5 57.0 
EAGLE RIVER FRESHWAT 1224 129 .5 .5 57.5 
OTHER STHEAMS FRESHW 1225 2425 9.3 9.3 66.8 
OTHER LAKES FRESHWAT 1226 8693 33.2 33.2 100.0 

--·----- ------- -------
Total 26147 100.0 100.0 

valid cases 26147 Missing cases 0 

SCSITEGP: 1403 11. Deshka River 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

DESHKA RIVER {KROTO 1403 12167 100. 0 100.0 100.0 
- ···-···-·- ·- ·- ·- ·- ·- -· ·- ·-
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Total 12167 100.0 100.0 

Valid cases 12167 Missing cases 0 
SCSITEGP: 1456 12. Other W/Susitna, Cook I Fresh 

valid Cum 
Value Label value Frequency Percent Percent Percent 

LAKE CREEK FRESHWATE 1404 13749 40.8 40.8 40.8 
FISH LAKE CREEK AND 1405 3816 11.3 11.3 52.1 
ALEXANDER CREEK FRES 1406 5053 15.0 15.0 67.1 
TALACHULITNA RIVER F 1408 908 2.7 2.7 69.8 
CHUITNA RIVER FRESHW 1409 194 . 6 .6 70.4 
THEODORE RIVER FRESH 1410 316 .9 .9 71.3 
KUSTATAN RIVER FRESH 1412 1319 3.9 3.9 75.2 
OTHER STREAMS FRESHW 1416 7117 21.1 21.1 9 6. 3 
OTHER LAKES FRESHWAT 1417 1242 3.7 3.7 100.0 

------- ------- -------
Total 33714 100.0 100.0 

valid cases 33714 Missing cases 0 

SCSITEGP: 1455 13. Areas 11 - 14 Salt 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

FISH CREEK AREA (NOT 1101 1056 11.2 11.2 11.2 
SALTWATER SITES 1201 8398 88.8 88.8 100.0 

------- ------- -------
Total 9454 100.0 100.0 

Valid cases 9454 Missing cases 0 

SCSITEGP: 1501 14. Anchor R Whiskey Glch 

Valid cum 
Value Label value Frequency Percent Percent Percent 

ANCHOR RIVER, WHISKE 1501 18246 100.0 100.0 100.0 
------- ------- ·-------

Total 18246 100.0 100.0 

valid cases 18246 Missing cases 0 

SCSITEGP: 1506 15. Resurrection Bay 

valid Cum 
Value r~abel Value Frequency Percent Percent Percent 

RESURRECTION BAY SAL 1506 48163 100.0 100.0 100.0 
------- ------- -------

Total 48163 100.0 100.0 

valid cases 48163 Missing cases 0 

SCSITEGP: 1551 16. Other Kachemak Bay 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

TUTKA BAY SALTWATER 1502 396 1.5 1.5 1.5 
HALIBUT COVE SALTWAT 1503 741 2.7 2.7 4.2 
OTHER KACHEMAK BAY s 1505 26019 95.8 95.8 100.0 

------- ------- -------
Total 27156 100.0 100.0 

Valid cases 27156 Missing cases 0 

SCSITEGP: 1504 17. Homer Spit Shore 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

HOMER SPI'l' SALTWATER 1504 12617 100.0 100.0 100.0 
------- ------- ------·-
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Total 12 617 100.0 100.0 

Valid cases 12617 Missing cases 0 

SCSITEGP: 1555 18. Other Area 15 Salt 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

LOWER COOK INLET/OUT 1507 1208 .11.2 11. 2 11.2 
OTHER SALTWATER 1508 '7483 69.6 69.6 80.9 
KENAI R. MOUTH 1543 2055 19.1 19.1 100.0 

------- ------- -------
'rotal 10746 100.0 100.0 

valid cases 10746 Missing cases 0 

SCSITEGP: 1532 19. Kenai PU Dipnet 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

CHINA POOT LAKE - P. 1531 387 5.2 5.2 5.2 
KENAI RIVER - P.U. D 1532 3575 48.2 48.2 53.4 
NINILCHIK BEACH (DEE 1539 1593 21.5 21.5 74.8 
CLAM GULCH BEACH {SE 1540 1151 15.5 15.5 90.4 
OTHER SALTWATER SHEL 1541 716 9.6 9.6 100.0 

------- ------- -------
Total 7422 100.0 100.0 

Valid cases 7422 Missing cases 0 

SCSITEGP: 1512 20. Upper Kenai R 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

D. KENAI RIVER - SKI 1512 12345 100.0 100.0 100.0 
------- ------- -------

Total 12345 100.0 100.0 

valid cases 12345 Missing cases 0 

SCSITEGP: 1542 21. Lower Kenai R 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

A. KE,NAI RIVER coo 1509 77182 67.5 67.5 67.5 
B. KENAI RIVER - SOL 1510 4001 3.5 3.5 71.0 
c. KENAI RIVER - MOO 1511 9186 8.0 8.0 79.1 
KENAI R. UNSPECIFIED 1542 23922 20.9 20.9 100.0 

------- ------- -------
Total 114291 100.0 100.0 

Valid cases 114291 Missing cases 0 

SCSI'rEGP: 1524 22. Russian R 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

RUSSIAN RIVER FRESHW 1524 29799 100.0 100.0 100.0 
-·------ ------- -------

Total 29799 100.0 100.0 

Valid cases 29799 Missing cases 0 

SCSITEGP: 1513 23' Kasilof R 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

KASII,OF RIVER F'HESHW 1513 13552 100.0 100.0 100.0 
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------- ------- -------
Total 13552 100.0 100.0 

Valid cases 13552 Missing cases 0 

SCSI'rEGP: 1554 24. Ninilchik to Anchor Pt Rvrs 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

ANCHOR RIVER FRESHWA 1514 4456 28.0 28.0 28.0 
DEEP CREEK FRESHWATE 1516 3200 20.1 20.1 48.1 
NINILCHIK RIVER FRES 1517 8253 51.9 51.9 100.0 

------- ------- -------
Total 15909 100.0 100.0 

Valid cases 15909 Missing cases 0 

SCSITEGP: 1552 25. Swason&Swan Canoe 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

SWANSON RIVER FRESHW 1519 4468 47.0 47.0 47.0 
SWANSON RIVER CANOE 1520 4502 47.4 47.4 94.4 
SWAN LAKE CANOE SYST 1521 534 5.6 5.6 100.0 

------- ------- -------
Total 9504 100.0 100.0 

Valid cases 9 504 Missing cases 0 

SCSITEGP: 1557 26. N Kenai Fresh 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

QUARTZ CREEK FRESHWA 1525 3794 63.0 63.0 63.0 
CRESCENT LAKE FRESHW 1526 1420 23.6 23.6 86.5 
RESURRECTION CREEK I 1527 812 13.5 13.5 100.0 

------- ------- -------
Total 602 6 100.0 100.0 

Valid cases 6026 Missing cases 0 

SCSITEGP: 1556 27. Other Kenai Fresh 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

SKILAK LAKE FRESHWAT 1522 904 3.5 3.5 3.5 
HIDDEN LAKE FRESHWAT 1523 118 .5 .5 3.9 
OTHER STREAMS FRESHW 1529 10931 41.7 41.7 45.7 
O'l'HER LAKES FRESHWA'l' 1530 142.30 54.3 54.3 100.0 

------- ------- -------
Total 26183 100.0 100.0 

valid cases 26183 Missing cases 0 

SCSITEGP: 959 28. areas 9 & 10 fresh 

Valid Cum 
Value Label Value Frequency Percent Percent Percent 

GULKANA RIVER (PAXSO 901 453 2.6 2.6 2.6 
GULKANA RIVER (SOURD 902 1635 9.2 9.2 11.8 
KLUTINA RIVER FRESHW 903 464 2.6 2.6 14.4 
MENDELTNA CREEK FRES 904 171 1.0 1.0 15.4 
TONS INA RIVER FRESHW 905 2551 14.4 14.4 29.8 
TYONE CREEK FRESHWA'l' 906 2319 13.1 13.1 42.9 
LAKE LOUISE (MILE 16 908 1295 7.3 7.3 50.2 
VAN (SILVER) LAKE FR 911 408 2.3 2.3 52.5 
SUMMIT LAKE (NEAR PA 913 295 1.7 1.7 54.2 
OTHER STREAMS FRESHW 915 1490 8.4 8.4 62.6 
OTHER LAKES FRESHWAT 916 363 2.1 2.1 64.7 
COPPER RIVER DIPNET 91.7 4719 26.7 26.7 91.3 
EYAK RIVER FRESHWATE 1008 187 1.1 1.1 92.4 
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OTHER STREAMS FRESHW 1014 1349 7.6 7.6 100.0 
------- ------- -------

'l'otal 17700 100.0 100.0 

Valid cases 17700 Missing cases 0 

SCSITEGP: 1059 29. PWS salt 

valid Cum 
value Label Value Frequency Percent Percent Percent 

VALDEZ ARM/BAY (INCL 1001 1940 58.5 58.5 58.5 
OTHER SALTWATER 1007 1378 41.5 41.5 100.0 

------- ------- -------
Total 3317 100.0 100.0 

Valid cases 3 31 '7 Missing cases 0 

SCSI'rEGP: 5059 30. Other AK 

valid Cum 
Value Label Value Frequency Percent Percent Percent 

O'l'HER SALTWATER 505 886 7.6 7.6 7.6 
OTHER SALTWATER 1606 173 1.5 1.5 9.1 
OTHER STREAMS FRESHW 1613 194 1.7 1.7 10.7 
COLD BAY AREA SATJTWA 1701 222 1.9 1.9 12.6 
NEWHAI,EN RIVER FRESH 1806 852 7.3 7.3 19.9 
ILIAMJIJA LAKE FRESHWA 1809 310 2.7 2.7 22.6 
TOGIAK RIVER SYSTEM 1905 275 2.4 2.4 24.9 
QUARTZ LAKE FRESHWAT 2017 2068 17.7 17.7 42.6 
TANGLE LAKES AND TAN 2026 1124 9.6 9.6 52.2 
OTHER STREAMS FRESHW 2032 996 8.5 8.5 60.7 
OTHER LAKES FRESHWAT 2033 884 7.6 7.6 68.3 
ANIAK RIVER FRESHWAT 2102 1487 12.7 12.7 81.0 
OTHER STREAMS FRESHW 2106 1487 12.7 12.7 93.7 
KUZI'rRIN RIVER FRESH 2210 360 3.1 3.1 96.8 
KOYUKUK RIVER DRAIN A 2407 372 3.2 3.2 100.0 

------- ------- -------
Total 11690 100.0 100.0 

valid cases 11690 Missing cases 0 
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Table A-4. Fish and Shellfish Available 
in the Southcentral Region 

I) Chinook (king) salmon 
2) Coho (silver) salmon 
3) Sockeye (red) salmon 
4) Other salmon 
5) Trout 
6) Dolly Varden/ Char 
7) Steelhead 
8) Grayling 
9) White fish 
10) Herring 
II) Halibut 
12) Ground and Other Finfish 
13) Clams, Other Shellfish 
14) Crab and Shrimp 

EXPLANATORY VARIABLES FOR SITE·CHOICE EQUATION 

Estimating a site choice equation requires developing a set of variables to predict the choice of sites 
by anglers. We constructed variables for each of the 30 sport angling sites in the region. Fishing 
quality at each site per week is an important variable; anglers are of course more likely to go to sites 
with high catch rates and more likely to go in weeks when the catch rates are high. Characteristics 
of specific sites also help explain anglers' choices. Anglers may prefer sites with amenities and 
facilities- such as public cabins, gas stations, restaurants, or campgrounds. Anglers are also 
influenced by the regulations (such as bag limits) at particular sites. Finally, other factors-like 
ownership of a cabin at a particular site-may influence anglers' choices. 

Probably the most important variable in the travel cost model is the cost of the trip-which is the 
sum of the fuel cost, the depreciation on vehicles, lost income for those who could have worked 
during their travel and fishing time, and other trip expenditures for food, lodging, bait, and guides. 
An angler is more likely to go to a particular fishing site if it costs less, as long as it has the same 
fishing quality as other sites that are more expensive to reach. 

TREATMENT OF TIME 

The traditional site-choice equations often exclude travel and on-site fishing time from the costs of 
the fishing trip. These studies estimate the probability (P") that an angler selects a site as a function 
of fishing quality variables for that site and certain travel costs. Those travel costs include fuel, 
food, bait, lodging, and guide costs but not the cost oftime. Travel time and on-site fishing times 
are used as variables to explain the out-of-pocket trip costs. We think people's time is valuable; 
therefore, this method underestimates the cost of the trip and willingness to pay. 

If on-site time is considered at all in these traditional equations, it is typically treated as an 
"exogenous variable" that is fixed for that trip. Trip expenditures are then estimated using anglers' 
reported on-site time as one of the independent explanatory variables-rather than as the dependent 
result of angler, site, and weather characteristics. This assumption makes sense for some guided 
fishing trips-such as a half-day halibut charter-but it doesn't characterize most Alaska resident 
fishing trips. If the variable for fishing hours on-site is in fact "endogenous"-that is, chosen by the 
angler-treating it as exogenous in the expenditure equations will provide inefficient and biased 
regression results leading to inaccurate predications of travel costs. 
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A simple way to test whether on-site time is endogenous or exogenous may be to regress the 
variable on all other exogenous variables in the same equation. If a statistically significant 
relationship can be found, then fishing hours on-site is determined within the equation and thus is 
endogenous. On the contrary, if there is no statistically significant relationship, fishing hours on
site is just another exogenous variable. Based on theory as well as the results of our test, we believe 
that on-site fishing time is endogenous. Therefore, in this study, on-site fishing time and trip 
expenditures are simultaneously determined. We estimate an equation to predict on-site time, using 
all the exogenous variables, shown in Table A-6. 

We treat the cost of time differently for anglers who said that they could have worked instead of 
fishing from those who did not have paid work as an alternative. Our travel cost model includes the 
cost of travel time and on-site time as a portion of total trip costs. Using survey responses about 
who could have worked, how much they could have earned, and how long they spent both in travel 
time and on site time, we estimated a regression to find the average cost of time. The results of this 
regression were included to estimate the cost of time for those people who could have been working 
instead of going fishing. A separate travel cost variable was applied to households which could not 
have worked (about 2/3 of our sample), to value their travel time; on-site time was not valued for 
this group. 

EXPENDITURE EQUATIONS 

We used survey data on 876 summer fishing trips statewide to estimate food, bait, lodging, and 
guide costs. We used a censored regression (tobit) model for the estimation, since there are no 
negative expenditures. We used an instrumental variable for on-site time, constructed from the fitted 
values of the equation shown in Table A-5. Tables A-6 through A-9 display the results of these 
expenditure equations. The variable definitions are the same as for Table A-5, except that Ifhours is 
the fitted value for on-site time. 
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Table A-5. Regression Results for On-Site Fishing Time 

Variable Coefficient Standard Error !-ratio 
Constant 
J;J:fs,:trip. 
Npeople 
Fuelwl\t 
Boatramp 

·oerl:ly 
Pcabin 
Campgr 
Commerc 
Trout 
Salt 
13&ai 
Income 

·Skill 
Nretire 
K:s~rih<:ln 
Halibut 
'cahifi 
Camper 
Qpueking 
Cpuemax1 

·. Qp11e\nl\xZ · 
Peakking 
J?e#ili.i*.f · · 
Peakmax2 

.Ki)lg!)ag 
Maxlbag 
N1.i*zb~g 
Crowding 
Tg46.J. 
Pg10_1 

. Qihfiaiii. 

5.0760 
0 .. :3:5357 

-1.7678 
5.+706 
-1.5064 
o:5444s··· 
0.70694 
L2615 . 

-4.3074 
·~6:334'88 
-0.52177 

-0.016475 
0.:27369 .. 

-0.22585 
L().5zo;3z 
-1.8748 

0.70352 
,().64228 
-0.043629 

1.3823 

-0.34934 
1:6203 

-0.010567 
-0:30131 
-0.40573 
0:044381··· 
0.20788 

"0.015879 
0.0032519 
6 .. 4o69 

1.858 
().06444 
0.1705 

.3:sfr··· 
0.8796 
0.7320 
1.140 
}377 
3.570 
o.a1~3 
0.6456 
p,462f 
0.0057 

'b.2.695 
0.3628 

. ·0:5680 
0.7517 

0.6949 
2.221 
0.3499 
:?Loti · 
0.5532 

. > 0.586.7.··.; :- _, 

0.5712 
·.o:5982 
0.1254 
0..10.41 
0.7791 
.o:os7t4 
0.2279 
.G,56.92 .. 
0.0006931 
0:1439. 

N=994; Log-likelihood= -3254.3 
Restricted (Slopes=O) Log-L= -3365.9 
Significance Level= 0 

2.732 
5.176 

-10.369 
1.501. 

-1.713 
0.:744 
0.620 
0:916 

-1.206 
.·. c0.412 

-0.808 
3:735 
-2.889 

-0.622 
c0.:916 
-2.494 

•.. ~dj7.t 
-1.012 
;().289.··• 
-0.] 25 

-0.612 
2:70~ 

-0.084 
."3.472 
-0.521 

. 0:509 
0.912 
'0:028 
4.692 

. 44:556 



lfhours: 
One: 
Hrs_trip: 
Npeople: 
Fuelwat: 
Boatramp: 
Derby: 
Pcabin: 
Campgr: 
Commerc: 
Trout: 
Salt: 
Boat: 
Income: 
Skill: 
Nretire: 
Ksalmon: 
Halibut: 
Cabin: 
Camper: 
Cpueking: 
Cpuemaxl: 
Cpuemax2: 
Peakking: 
Peakmaxl: 

Peakmax2: 

Kingbag: 
Maxlbag: 
Max2bag: 
Crowding: 
Tg40_1: 

PglO_l: 
Othearn: 

Othernd: 

Definition of Variables for Table A-5 
total person hours on-site 
constant 
hours taken to get to a site 
number of people in a trip 
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fuelwat=l if fuel and water are available at the site, otherwise Fuelwat=O 
Boatramp= 1 if boatramp is available, otherwise Boatramp=O 
Derby= 1 for any derby at the site, otherwise Derby=O 
Pcabin= 1 if public cabin is available, otherwise Pcabin=O 
Campgr= 1 if camp ground is available, otherwise Campgr=O 
Commerc= 1 if commercial lodging is available, otherwise Commerc=O 
Trout=! if target species is trout, otherwise Trout=O 
Salt= 1 if water type is salt, otherwise Salt=O 
Boat= 1 if an angler owns a boat, otherwise Boat=O 
Household income in $1000 
Skill= 1 if an angler is not a beginner, otherwise Skili=O 
number of retired person in a household 
Ksalmon= 1 if target species is king salmon, otherwise Ksalmon=O 
Halibut= 1 if target species is Halibut, otherwise Halibut=O 
Cabin= 1 if an angler owns a cabin at the site they fish, otherwise Cabin=O 
Camper= 1 if an angler owns a camper, otherwise Camper=O 
Catch rate for king salmon 
Catch rate for the species that was caught most 
Catch rate for the species that was caught second most 
Peakking= 1 if availability of king salmon is rated as peak, otherwise Peakking=O 
Peakmax 1 =I if availability of the species caught most is rated as peak, otherwise 
Peakmaxl=O 
Peakmax2= 1 if availability of the species caught second most is rated as peak, 
otherwise Peakmax2=0 
Bag limit for king salmon 
Bag limit for the species caught most 
Bag limit for the species caught second most 
Crowding=! if a site is crowded, othetwise Crowding=O 
Number of days during the study week that the mid-range temperature was above 
40 degrees Fahrenheit 
Number of days during the study week that precipitation exceeded 0.10 inches 
Othearn=l if an angler could have earned any amount of money elsewhere during 
the fishing trip, otherwise Otherrn=O 
Dollar amount that an angler could have earned elsewhere during the fishing trip 
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Table A-6. Censored Regression Results for the Food Cost Equation 
(On-site time treated as endogenous) 

N=876 
Log-likelihood= -3748.8 
Restricted (Slopes=O) Log-L= -5058.65 
Chi-Squared(9)= 216 
Significance Level= 0 

0(7327 
1.406 

14:02. 
0.1015 

. (5.842 '. 
11.61 

$,759 
3.830 

-2>45() 
4.075 

-3.700. 
-3.629 

Table A-7. Censored Regression Results for the Bait Cost Equation 
(On-site time treated as endogenous) 

Bait cost = f(One, Ifhours, Income, Nretire) 

N=876 
Log-likelihood= -4019.5 
Restricted (Slopes=O) Log-L= -4752.32 
Chi-Squared(5)= 132 
Significance Level= 0 
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Table A-8. Censored Regression Results for the Lodging Cost Equation 
(On-site time treated as endogenous) 

Lodging cost= f(One, Ifhours, Hrs_trip, Boat, Nretire, Halibut) 

N=876 

6.1979 
6.9357 

-4L803. 
-47.690 
64:5()4 

137.03 

Log-likelihood= -1300.5 

1.359 
2.400 

. 14;30 
15.78 
18,63 

.. 7.953 

Restricted (Slopes=O) Log-L= -4726.1 
Chi-Squared( 4)= 1982 
Significance level= 0 

4;$62 
2.890. 

.-.2:9n 
-3.022 
%1:66 

17.231 

Table A-9. Censored Regression Results for the Guide Cost Equation 
(On-site time treated as endogenous) 

5.37.1: 
8.433 

8();89 
77.53 

598.13 
8$~:697 

401.85 

201.3 

N=1496 
Log-likelihood= -633.61 
Restricted (Slopes=O) Log-L= -1624.9 
Chi-Squared(4)= 2964 
Significance Level= 0 

. 26.89 
39.41 

3:1'84 
2.246 

..... ~5i'J27 
4.130 
7.~04 
2.971 
3.187 . 

10.198 
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Site Choice Equation 
Once we had estimated on-site fishing time and trip expenditures, we were able to develop the site 
choice equation. The site-choice equation estimates the probability (P,,) that an angler selects site i in 
week t; with i=l to 30 and t=l to 27. A discrete choice model was used: 

where, X11b- a linear combination of variables (X11) and coefficients (b)-explain the probability 
(P) that an angler selects the site i in week t; i=l to 30 and t=l to 27. 

We estimated this equation using maximum likelihood techniques, testing a large number of 
variables. We tested weekly and annual fishing quality, annual catch, peak fishing times, 
household-site interactions, site characteristics, and bag limits. We report below only the variables 
that appear in our final equation. The linear combination of the selected explanatory variables is : 

Xb1, = b1 Tripcost, + b2Nhtravl1 + b3Nifhours, + b4 Yifhours1 + b5 Trout,+ b6Dolly1 
+ b7 Kingdf1 + b8Sockdf, + b9 Kingrept" + b10Silver, 
+ b 11 Sockeye1 + b12Ksonar1, + b, 3Pinkchum1 + b14Halipeak" + b15Troutbag1, 

+ b 16Campgr1 + b17Crowding1 + b18Sewdby1 

The estimation results reported in Table A-10 are generally plausible. A positive sign on the 
coefficient for an explanatmy variable means that the higher the value of the variable, the more 
likely it is that an angler will select site i over the alternative sites. One the other hand, a negative 
sign means the higher the value of the variable, the Jess likely an angler will choose site i. The two 
final columns are indexes of the power of each variable to explain the level and variance of the 
dependent variable, the probability of chasing a site. 
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Table A-10. Coefficient Estimates for the Site Choice Equation 

Variable Coefficient Std. Error !-ratio Mean Std.Dev. Coeff.* Coeff.* 

Tripcost 
Trk\>tim~ ··• 
Nifuours 
Yifuours 
Trout 
Dolly 
Kingdf 
S9s:\(ctf 
Kingrept 
sH~er 
Sockeye 
K.sblia'f 

· Pi11kchum 
H&lipyak 
Troutbag 
9ai;lpgri 
Crowding 

. ·.•·. i?e:~>Vdi:Jy ·•·. 

-0.0035016 
·.•·· . ~0.094842 

-0.16922 
cO .Olb504 · . 
0.0000050369 
o:Mooo7str4 
1.5537 
(),50876 
0.10003 
o:oooo1826s 
0.0000047022 

0.0004773 
0.01196' 
0.04320 
0;0528~ 
0.000001895 

.. 0.000001549 
0.2200 
Q.()7l05 . 
0.01793 

.().00()002842 

-7.206 236.5 
c 7.761 4.9.59 • 
-3.917 3.905 
"0..199 1.236• 
2.658 6963 
5:043 12100 
7.063 .00844 
7;]60 0)409 
5.578 1.295 
6.4.27 . 68.21 

16300 
. 5:721 .. 

1677 

142.8 
·.. $.6.32. 

3.517 
·z,Ms 

16200 
31700. 

0.1481 
.. oAfOf 

2.014 
1.3700 
34800 

34·19 
3077 

. 0.002()336 . 
0.000030181 

•·];$449' 
0.15562 
1:7246. 

-1.7190 
Ii.t473 . 

0.000001064 
o:ooo678:3 
0.00001386 
0.]322 
0.01854 
0;9.522 
1.020 

0.1667 
2.081 
0.8905{ .. 

.<0,3727 
1.825 
().3123 
0.4627 

N = 38730 
Log-likelihood= -3806.3 
Restricted (Slopes=O) = -4390.9 
Chi-Squared (15) = 1169.2 
Significance Level= 0.32173E-13 

Mean Std.Dev 
-0.83 
-0.46 
-0.66 
cO;Ol 

0.04 
•. 0.()9 

0.13 
<0.07 
0.13 
o,.J.2 
0.08 

. (),of 
0.05 
M2 
0.32 
t:54. 
-0.53 

-0.50 
c();52 
-0.60 
-0;03. 
0.08 
0.2.5 
0.23 
Oc21 
0.20 
0;25 
0.16 
0,07 . 
0.09 
o:so · 
0.28 
Oi5.4 ·• 

-0.80 
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Definition of Variables for Table A-10 
Tripcost; (for those who could have worked): trip cost to get to site i: fuel cost+ food cost+ bait 

cost+ lodging cost+ guide cost+ vehicle depreciation cost+ lost wage for travel 
and on-site time. 

Tripcost; (for those who could not have worked): trip cost to get to site i: fuel cost+ other trip 

Travtime .. 
' 

Nifhours: 
' 

Trout;: 

Dolly;: 

Kingrept;,: 

Silver: 
' 

Ksonar;.: 

PinkChum;: 

Hali peak;,: 

Troutbagh 
Campgr;: 

Crowding;,: 
Sewdbyit: 

expenditures +vehicle depreciation cost 

travel time to get to site i for those who could not have worked 
on-site fishing hours by anglers who could not have worked. 

on-site fishing hours by anglers who could have worked. 

annual total catch for trout at site i from the ADF&G statewide harvest survey. 

annual total catch for Dolly Varden at site i from the ADF&G statewide sport harvest 
survey. 

annual fishing quality for king salmon at site i, which is total annual catch for king 
salmon divided by days of fishing by anglers at the ith site. 

annual fishing quality for sockeye salmon at the ith site, which is total annual catch 
for sockeye salmon divided by days of fishing by anglers at the ith site. 

fishing quality for king salmon at the ith site per week published in the Anchorage 
Daily News. The data was coded 0 to 6. Zero indicates closed or no report; six 
indicates best fishing quality. 

annual total catch for silver salmon at the ith site from the ADF&G statewide sport 
harvest survey. 

annual total catch for sockeye salmon at the ith site from the ADF&G statewide sport 
harvest survey. 
The sonar count in the Kenai River, measured near the Soldotna Bridge. 

annual total catch for pink or chum salmon at the ith site from the ADF&G statewide 
sport harvest survey. 

Halipeak=1 if Halibut is peak available at the ith site in week t, otherwise 
Halipeak=O. This data was developed from the ADF&G brochures. 

Bag limit for trout at the ith site in week t. 
Campgr=1 if a campground is available, otherwise campgr=O. 

Crowding= 1 ifthe ith site is crowded in week t, otherwise Crowding=O. 
Sewdby= 1 if Seward Silver Salmon Derby is held in week t, otherwise Sewdby=O. 



Appendix A-21 

Fishing quality of course influences anglers' decisions about where to fish. Anglers are more likely 
to go to sites with high catch rates, and more likely to go fishing in weeks when catch rates are high. 
Fishing quality at each site can be indicated by several variables. For instance, the total annual catch 
for each major species at each site is one measure of fishing quality-but it doesn't show weekly 
variation in fishing quality at the same site over the season. Another indicator of fishing quality is the 
total catch per day at each site-which is the total annual catch divided by days fished. This indicator 
can give anglers more information about their individual chances of catching fish. A better sign of 
fishing quality-that shows weekly variation across sites-is the weekly information published in 
the Anchorage Daily News and weekly peak fishing time data from ADF&G brochures. 

In our estimation results, all the coefficients of fishing quality variables have positive signs. The 
annual total catches for trout (Trout), Dolly Varden (Dolly), silver salmon (Silver), sockeye salmon 
(Sockeye), and pink or chum salmon (Pinkchum) at each site are factors that Southcentral anglers 
consider when deciding where to fish. The estimation results show that anglers prefer to fish at sites 
with high annual catches for major species. 

The factors most affecting anglers' choices about where to fish for king salmon are catch per angler 
day (Kingdf) and published weekly fishing quality information (Kingrept). 

Many Southcentral anglers like to fish for sockeye in the Kenai and Russian Rivers. The model 
shows that anglers consider the annual total catch (Sockeye), the catch per angler day ( Sockdj), and 
the sonar count (Ksonar) when they're deciding where to fish. Anglers are more likely to go 
sockeye fishing at sites with high catch rates and to go fishing in weeks when the catch rate is high. 

Anglers are particularly interested in fishing for halibut when halibut fishing is reported to be at its 
peak (Halipeak). The model indicates that total annual catch of halibut and catch per angler day are 
less important considerations. 

Some regulations and site characteristics also affect anglers' decisions about where to go fishing. 
A higher bag limit for trout (Troutbag) and availability of a campground (Campgr) attract more 
anglers to a site. The Seward Silver Salmon Derby (Sewdby) in late August draws many anglers. 
The model shows that anglers are less likely to go to a fishing site if it is crowded (Crowded). 

Many regulations and site characteristics we tested did not seem to be relevant to anglers' decisions 
about where to fish. In general, fishing quality seems to be the biggest consideration. 

When anglers choose fishing sites, costs as well as benefits affect their decisions. Anglers won't 
travel to a site if it is more expensive than other sites with the same fishing quality. Travel costs 
include much more than just fuel costs. Anglers may need to pay for food, bait, lodging, or guide 
costs. In addition, capital depreciation and maintenance costs of vehicles anglers use to get to 
fishing sites should be included as part of travel costs. Finally, for those anglers who could have 
worked during their travel and on-site fishing time, we have to consider lost earnings. Therefore, 
the total travel cost is the sum of fuel costs, other trip expenditures, vehicle depreciation and 
maintenance costs, and lost earnings for those who could have worked. For those who didn't have 
the option of working instead of fishing, the total travel cost is the sum of fuel costs, other trip 
expenditures, and vehicle depreciation and maintenance costs only. The model results show that 
travel costs (Tripcost), travel time (Travtime), and on-site time (Niflwurs and Y(fhours) are 
important in explaining anglers' decisions about where to fish. The signs of all these variables are 
negative-which means anglers are willing to reduce their travel costs and sh01ten their travel and 
on-site time. 

We tested many more variables than those included in the site-choice equation. In particular, we 
tested variables for household-site interactions- such as ownership of a cabin near a site-and 
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variables such as wind, temperature, and tide. None showed a significant relationship to angler's 
site-choice decisions. 

Overall, our site-choice equation for Southcentral anglers indicates that among all the factors they 
consider when deciding where to go fishing, they are most influenced by fishing quality, 
availability of facilities, and travel costs. 

Participation Equation 
The participation equation estimates Southcentral anglers' decisions about when and how often to 
go fishing. Estimating the pmticipation equation requires a different set of explanatory variables 
than the site choice equation. One important explanatory variable that affects an angler's decision 
about whether to go fishing in a given week is the inclusive value. This variable links an angler's 
site-choice decision in week t with his participation decision in the same week. The inclusive value 
is calculated from the denominator of the site choice equation, which is an index of relative site 
quality summed across all 30 sites. Evaluated for each angler and week, the inclusive value for 
angler j in week tis given by the formula: 

30 

/nclj, = ln L,exu,/3 
i=l 

Other explanatory variables in the participation equation include weather characteristics like 
temperature, wind, and precipitation in week t, and personal characteristics of anglers such as 
income, number of anglers in a household, the amount of money anglers could have earned during 
fishing trips, level of fishing skill, and whether given trips were entirely for fishing or partly for 
other reasons. 

In this study, we divided our sample in two groups-frequent and infrequent anglers. The frequent 
anglers are those who expected to take more than 6 fishing trips 1993, while the infrequent anglers 
expected to take fewer than 6 fishing trips2• We estimated a separate participation equation for each 
type of angler. We used a multinominallogit model to estimate the frequent angler's participation 
decisions per week and a binomiallogit model to estimate the infrequent angler's participation 
decisions per month. 

THE fREQUENT ANGLERS' WEEKLY PARTICIPATION EQUATION 

To analyze the frequent anglers' weekly participation decisions, the weekly pmticipation model 
estimates the probabilities that a frequent angler makes zero, one, or two or more trips in week t. 
The expected number of trips by an angler in week t can be represented as : 

Expected number of trips in week t = l1t1 + m1t2 

where, 

1t1 : the probability that a frequent angler makes one trip in week t. 

2 In the pre-season survey, anglers in the sample were asked their expected number of fishing trips during the summer 
months. 
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n2 : the probability that a frequent angler makes two or more trips in week t. 

m: the mean value of the number of trips by frequent anglers who make two or more trips in 
week t. 

The probability that a frequent angler makes no trip in week t, n0• is equal to 1- n1 -n2 • The 
functional form of the weekly participation equation is as follows: 

eWm 
--rr = n= 1 2 
ILtm W W' • 1+ e "+ e ,, 

where, 

n"' = the probability that an angler makes n trip or trips in week t, n= 1, 2 
W,, = the linear combination of coefficients and variables. 

We estimated the coefficients of this model with maximum likelihood techniques, and report the 
results in Table A-11. Positive signs on the coefficients for explanatory variables mean that the 
higher the value of the variable, the more likely it is that a frequent angler goes fishing in week t. 
One the other hand, negative signs mean that the higher the value of the variable, the less likely it is 
that a frequent angler goes fishing in week t. 

The results in Table A-ll suggest that frequent anglers' decisions about whether to take one or 
more than one fishing trip in a week can be affected by fishing quality, weather, and personal 
characteristics. The positive signs on the coefficients for the inclusive value variable (Inc) shows 
that an angler is more likely to go fishing when the overall fishing quality is good. 

The equation results indicate that anglers who own boats make more trips than ones without boats 
(Boat). Anglers with more fishing skill make more trips than ones with less skill (Skill). The more 
anglers in a household, the more fishing trips the household makes (Many). The model also shows 
that anglers who could work instead of fishing were less likely to make fishing trips than anglers 
who didn't have the option of working (Avgearn). Finally, anglers whose reason for a trip is 
mainly fishing are more likely to make trips than anglers who fish as an incidental part of a trip with 
other purposes (Avgreasn). 

The model also shows that an angler who took fishing trips during the winter is more likely to take 
fishing trips in week t. And the more fishing trips an angler made in 1992, the likelier he is to make 
more than one trip in week tin 1993. But the number of trips an angler made in 1992 does not seem 
to influence his decision about making just one trip in week tin 1993. Finally, the model shows 
that frequent anglers are discouraged by cold temperatures (Tg40_1 andAnctemp), precipitation 
(PglO_l), and high winds (Wind20). 
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Table A-11. Weekly Participation Equation for Frequent Anglers 

Variable Coefficient Std. Error !-ratio Mean Std.Dev. Coeff.* Coeff.* 
Mean Std.Dev 

For taking one trip in week t 
1-='~~~=-:=-:=_:_:_::_::.:.:_c__---:--,:-:-=--------------------~---

Constant -10.535 0. 7857 -13.408 

Many 
A;:ig~~; 
Avgreasn 

Anctemp 
W-hicl2o 
Pgl0_1 

· "W"futei
Trips92 

0:!1-26~% 

0.24022 0.09210 
·· · o!()09o~i9t,i3 ' 'Oiooofx~~ 

0.0094412 0.002269 

0.064052 0.009235 

For taking two or more trips in week t 
Constant -20.689 3.488 

. 3.(i'78 .. 

-0.319 

2.608 

·········_.-.... o:J91 
4.162 
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6.935 

-5.931 
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2.804 

0.4349 0.4958 
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o.3491 o.476r 
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>6:1S'f;··.. l.92if5 

52.0672 8.9307 

0.4321 
6.¥9.58 

.. 5.1032' .. 
. d.4~4-i) . 
l).(JY4l~,< .0:4606 

0.1523 2.253 0.4.767 Many 0.34296 

%Yge~ . • -Q;()oq\16285 xn:ooo460~ .· ~ i2'.402 .. 133:5488 . 469;5501 
4.544 .. ···--· 8i03ji 2:1..:1<1:31 Avgreasn 0.020727 0.004561 

Pg10_1 

w1n.~t 
Trips92 

0.098904 
~.032973: 
-0.11886 

· 6Aot7r·· 
0.0068310 

N = 5705 

0.001322 

Resn·icted(Slopes=O)= -2867.4 
Significanre Level = 0. 32173E-13 

. 1.131 6.154/ 1.9285 
5.733 ;s{o6'72 · · s.9307 

5.168 

. 0:2887 

26.733 

·--···o;4532- . 

36.2779 

Log-likelihood= -2518.0 
Chi-Squared (15) = 698.75 

Definition of Variables in Table A-11 
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2.13· 0.67 
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•Qi25 
-0.16 
. ()ilQ' 

6.26. 

-·.-.0.16. 
-o.J7 
0.16. 
&.18 

Incs,: 

Boat: 

Inclusive value that represents overall fishing quality index in week t. 

Boat=! if an angler owns a boat, otherwise Boat=O. 

Skill: 

Many: 

Avgearn: 

Avgrcasn: 

Skill= I if an angler is experienced, otherwise Skill=O. 
Many= I if the number of anglers in a household exceeds 2, otherwise Many=O. 

the amount of money an angler could have earned if he hadn't taken the fishing trip. 

the percentage of a given trip attributable to fishing activities. 



Appendix A-25 

Tg40_1,: 

Anctemp,: 

the number of days in week t when the temperature exceeds 40 degrees. 

the average temperature in Anchorage in week t. 

Wind20,: 
Winter: 
Trips92: 

the number of days in week t with wind speeds exceeding 20. 
Winter= 1 if an angler took at least one fishing trip in week t, otherwise Winter=O. 

the number of fishing trips taken by an angler in 1992. 

Table A-ll shows the estimated coefficients for frequent anglers' decisions about when and how 
often to take fishing trips. The first set of regression results represent the probability that an angler 
makes one trip in week t, while the second set of regression results represent the probability that an 
angler makes two or more trips in week t, as follows: 

W, 1 ( for one trip in week t) 
= -10.535 + 0.42062 Ins- 0.029071 Boat+ 0.44588 Skill+ 0.24022Many 

+ 0.000021903Avgearn + 0.0094412Avgreasn + 0.26882 Tg40_1 
+ 0.064052Anclemp- 0.19914 Wind20- 0.16979Pgl0_1 
+ 0. 60614 Winler- 0.00010373 Trips92 

Wu ( for two or more trips in week t) 
= -20.689 + 0. 76207 Ins- 0.43437 Boat+ 0.49771 Skill+ 0. 34296 Many 

-0.00096285 Avgearn + 0.020727 Avgreasn + 0. 82944 Tg40_1 
+ 0.098904Anclemp- 0.32973 Wind20- 0.11886Pgl0_1 
+ 0.40171 Winler- 0.0068310 Trips92 
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INFREQUENT ANGLERS' MONTHLY PARTICIPATION EQUATION 

The expected number of trips in a given week taken by an infrequent angler in month k can be 
represented as: 

Expected number of trips in month k = Ln, where: 

n: the probability that an infrequent angler makes one or more trips in month k. 

L: the average number of trips per month by infrequent anglers who make one or more trips in 
month k. 

The probability that the infrequent angler takes one or more trips in month k is as follows: 

ew' n= 
' 1 + ew' 

where W, =the linear combination of coefficients and variables. The linear combination of 
coefficients and variables (W,) is as follows: 

W, = p, Constant+ P2 Incs + P1 Boat+ P4 Skill + Ps Many + P6 Camper+ p, Anctemp + Ps Daylight 

Incs,: 
Boat: 
Skill: 
Many: 
Camper: 
Anctemp,: 
Daylight,: 

Table A-12. Monthly Participation Equation for Infrequent Anglers 

N = 1504 

1141 
o;t~4p 
0.1246 

·•····oti92:3·· 
0.01050 

Log-likelihood= -1016.9 
Restricted (Slopes=O) = -1252.7 
Chi-Squared (15) = 471.48 
Significance Level= 0.32173E-13 

Definition of Variables in Table A-12 
Inclusive value that represents overall fishing quality index in month k. 
Boat=1 if an angler owns a boat, otherwise Boat=O. 
Skill= 1 if an angler is experienced, otherwise Skill=O. 
Many= 1 if the number of anglers in a household exceeds 2, otherwise Many=O. 
Camper= I if an angler owns a camper, otherwise Camper=O. 
the average temperature in Anchorage in month k 
the average length of daylight in month k 

Table A-12 shows the coefficient estimates for the infrequent angler's decision about when and how 
often to take fishing trips in month k. Some of the same variables that influence frequent anglers 
also influence infrequent anglers. 
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The positive sign on the coefficient for overall fishing quality (Jncs) shows that a casual angler is more 
likely to go fishing when the overall fishing quality is good. The regression results indicate that anglers 
who own boats (Boat) or campers (Camper) make more trips than ones without boats or campers. 
Anglers with more skill (Skill) makes more trips than ones with less skill. The more anglers in a 
household (Many), the more fishing trips the household makes. The model shows that an infrequent 
angler is more likely to go fishing when temperatures are high and daylight is long. However, unlike 
frequent anglers, infrequent anglers don't seem to be much influenced by wind and precipitation. 

Developing the Spreadsheet Model 
The travel cost model analysis produces a system of equations which together estimate the expendi
tures per fishing trip, angler's willingness to pay for fishing trips, distribution of trips across sites, and 
total number of trips for each week. To estimate the effects of the proposed management changes on 
these measures, it is necessary to re-express these equations in a spreadsheet model where we can 
model changes in site characteristics associated with each scenario. 

This model consists of linked Excel spreadsheets. The equations must reference many variables 
which differ by one or more of site, trip origin week or household. The model sheet is linked to 
other sheets which contain the appropriate data. In the travel cost model, each week is independent 
of all other weeks, and the model generates only one week at a time. To model more than one week, 
the model is set to reference each week in turn, and the results for that week are copied to a separate 
sheet. 

Data which varied by individual household or trip in the original travel cost model is aggregated for 
the spreadsheet model. We defined seven separate origins for grouping households. 

Table A-13. Southcentral Alaska Households by Origin Groups 

The estimate of the number of fishing households is based on 1993 Alaska Deprtment of Labor 
population figures and 1990 household size figures to produce an estimate of total 1993 households, 
and our 1993 Sportfish survey results to estimate the proportion of total households that actually 
fished in 1993. 

Mileage to sites and costs associated with vehicle travel to sites are aggregated averages for eaeh of 
these seven origins. Household data, such as average number of household members on a trip, 
level of skill of best angler in the household, or potential earnings given up to go on a fishing trip 
were averaged across only three origins, Anchorage, the Mat-Su Borough, and the Kenai Peninsula 
Borough. Where the differences between the three boroughs were not statistically significant, I used 
only one number-the average for all southcentral angling households. Finally, information on 
target species, originally a characteristic of an individual trip, was treated as a site variable which 
changed month to month. 
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We used the structural form (that is, including on-site time as an endogenous variable) for expendi
tures and site choice. The spreadsheet model predicts the behavior of the angling households with 
mean characteristics as expressed in the independent variables of the participation equations. In 
order to better model the behavior of households which took many trips, we weighted the 
household characteristics by the number of 1993 trips. So, in calculating mean characteristics, a 
household which took 10 trips in 1993 will count twice as much as a household that took only five 
trips. Even with this adjustment the spreadsheet model does not predict trips as well as the original 
travel cost model. 

For a variety of reasons, we also believe that anglers under-rep01ted their trips in the 1993 Sportfish 
Survey. We analyzed reported trips for 1993, expected trips for 1993, winter fishing trips in 92/93, 
and (for a subsample) reported trips in 1994, and developed a trip weight based on the month, the 
households' winter fishing activity, and how many trips the household expected to take in 1993. 
This trip weight is included in reporting survey results; it was not incorporated into the original 
travel cost model. In order to approximate the effect of this trip weight in the spreadsheet model, we 
calculated the mean trip weight for each month and multiplied the predicted trips for each month by 
this average trip weight. 

Table A-14. Comparison of Mean and Median Annual Trips per Angling Household, 1993 
Survey and Travel Cost Model Estimates. 

The spreadsheet model shows less variation than the data on which it is based. Expenditures don't 
vary as much across sites and weeks as they do in the survey data; trips don't vary as much across 
weeks. For example, in the survey data, the mean cost per trip in July is $133. For the Kenai River 
sites, the mean cost was $99, and for all other sites combined, $156. The model shows an average 
trip cost in July of 143-about 8% higher than the survey results. But the model estimate for the cost 
of July Kenai trips is $132 (32 percent higher), and for trips to other sites, $146 (6 percent lower). 

Linking Participation and Site Choice Model Sectors 
The participation equations predict the probability of: 
frequent anglers taking 1 trip in a given week 
frequent anglers taking more than 1 trip in a given week 
frequent anglers taking 0 trips in a given week (the residual) 
casual anglers taking 1 or more trips this month 
casual anglers taking 0 trips this month 
For the two probabilities of more than one trip, we used survey data to calculate the mean. For casual 
anglers this monthly mean was divided by 4 or 5 (depending on the month) to produce weekly trips. 



Table A-15. Mean Trips for Households 
With More than One Trip 

Angler Origin Mean Trips 
Frequent Anglers - per Week 

Anchorage 2.9256 
Mat-Su 3.0698 
Kenai 4.878 

Infrequent Anglers - per Month 
Anchorage 2.0027 
Mat-Su 2.7869 
Kenai 1.7722 
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The participation equation generates the total number of trips by all households; the site choice equation 
distributes the trips across the 30 sites. For a household with more than one trip per week, their site 
choice for each trip is independent of their other trip or trips. The wpreadsheet model does not match a 
site to a household per se. Rather, it assigns trips in aggregate. For example, in week 13, it assigns 
25,000 trips from 60,000 households distributed across the 7 origins to 30 sites: 2,500 trips from 
Anchorage to Resurrection Bay, 155 trips from the Palmer-Wasilla area to Willow Creek, etc. 

Estimating Willingness to Pay 
The change in willlingness to pay resulting from a quality change which shifts the demand curve 
outward is the change in the area below the demand curve, or: 

00 00 

t:.NEV = f D'(p )dp - f D (p )dp. 
p., p., 

Small and Rosen (1981, p. 122-127) show that this reduces to the change in the inclusive value, 
weighted by the probability of taking a trip, divided by the coefficient of the trip cost variable: 

* * 
t:.NEV = X I - X I 

f3 
where x and I represent the estimated number of fishing trips and the inclusive value, respectively, 

before the change, x* and I* represent the same quantities, after the change, and f3 represents minus 
one times the coefficient on trip cost in the site choice equation. 
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Scenario Modeling 
The sites directly affected by adding more fish to the Kenai are 1542 (Kenai, Below Skilak Lake), 
1512 (Kenai above Skilak Lake), 1524 (Russian River) and 1532 (Combination of all Kenai 
Peninsula Personal Use Dip netting). Based on assumptions from ADF&G about sonar count, sport 
catch and dipnet harvest, we reviewed the variables in the site choice equation to model change 
across scenarios. For two of the variables, we couldn't model the changes: 

splrept, the weekly king fishing quality report in the Anchorage Daily News; it was at its 
maximum for 1542 and zero for 1512; neither was going to change 

crowding-would have changed, given the increases in trips we are predicting. But we have it 
modelled as a dichotomous variable, and it is already 1 at 1512 and 1542, and mistakenly 0 at 1524. 
Our inability to model the increased crowding may tend to overestimate the change in consumer 
surplus. We did model the change in: 

Ksonar, the sonar count, affecting sites 1542, 1512, 1524 

kingdf, total king harvest/angler days, affecting site 1542 (sites 1512 and 1524 are coded 
'king not available' in the relevant weeks). 

sockdf, the total red harvest/angler days, affecting sites 1512, 1542, 1524, and, in the 
liberalized personal use scenario, 1532. 

sp3, the total sockeye harvest, which affects sites 1512, 1542, 1524, and, in the liberalized 
personal use scenario, 1532. 

King annual harvest would be affected, but is not part of the site choice equation, and so 
doesn't enter into the scenario modeling. 

For the four variables we use to model the scenarios, ADF&G gave us assumptions for total 
harvests and sonar counts for each scenario. To model the change in catch per unit effort (CPUE) 
for sport anglers, we treated the ADF&G assumption as a fixed exogenous change in the total 
harvest. A larger harvest will mean a higher catch per unit of eff01t, but will also mean more 
anglers. Our CPUE variable is calculated as annual harvest/angler day, taking into account both 
higher catch rates and more anglers to arrive at the assumed total harvests. 

In addition to providing the levels of sonar count and total harvest, ADF&G provided the assumption 
that all the fish would be added past the in the week of July 22-28; fishing would change (and 
therefore we model changed catch rates and annual harvests) through the week of July 29-August 4. 

With all the scenario variables and model variables in place, we evaluated the model for tbe base 
case (the 1993 data from which it was estimated, a mid-run year), a hypothetical low run year (1993 
data but with low run values for the Kenai Sonar and sockeye and king harvests and catch per unit 
effort) and the six scenarios. The changes in economic value are the changes in willingness to pay 
between each of the five scenarios with mid-size run assumptions and the base year, and between 
the low run scenario and the low base year. 

Contingent Value Analysis 
~------------------------------------------------

Our second method for estimating net economic value for sport anglers is contingent value analysis. 
In this method, we asked a sample of Southcentral Alaska anglers whether they would be willing to 
pay a fixed fee (randomly assigned) under a variety of scenarios for improved fishing quality and 
relaxed regulations. These questions followed a dichotomous-choice framework. We analyzed the 
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data obtained from these contingent valuation questions in a statistical model to estimate a 
hypothetical demand function for various improvements in fishing quality. 

A strength of contingent valuation is that the survey questions can be tailored more precisely to the 
specific cases analyzed in the study. The main weakness is that the answers one obtains from 
survey questions may vary significantly, depending on how the questions are worded (Mitchell and 
Carson, 1989). Since it is difficult to know to what degree the answers are biased, it is of utmost 
importance to select the approach that is least subject to bias, even if it appears to have a larger 
variance. The discrete-choice approach (also called a referendum or take-it-or-leave-it method) 
appears less precise in that it often generates larger confidence intervals, but is likely to be less 
biased than other approaches. We applied an iterated referendum approach with randomly set bids 
(double-bounded dichotomous choice) that is becoming increasingly popular as a relatively accurate 
and unbiased estimator (see Mitchell and Carson, 1989, pp. 91-97). 

The data for the contingent value analysis were collected from a telephone survey of 650 
Southcentral Alaska households conducted in January 1995. The survey also included questions 
about household characteristics and fishing activities in 1994 and earlier years. The sample frame 
consisted of two separate subsamples: a random sample of 490 households, and a panel sample of 
160 households. The panel households comprised part of a random sample of Alaska households 
originally interviewed in October and November of 1993. Appendix E describes the sample frame 
and survey methods in detail. 

Because the panel sample includes only those households from the original sample that we were 
able to contact again, we recognize that a potential sample selection bias may be present in the data. 
Households that move less frequently, for example, are more likely to be included in a panel sample 
than in a purely random sample. These households may be place systematically different values on 
sport fishing. Appendix E contains an analysis of how we addressed the sample selection problem 
through construction of survey weights. All contingent value estimates derived from the sport 
survey are weighted to correct for potential selection bias. 

Contingent value protocols require a significant time cost for both interviewer and respondent to clarify 
the valuation problem. To reduce respondent fatigue and improve survey accuracy, interviewers first 
elicited respondents' interest in sport fishing and dip net fishing in the Kenai River area under 
scenarios of expanded fishing opportunities. We did not ask respondents to value the changes in 
opportunities if they said that their households did not fish in the Kenai River area for sockeye salmon 
and would not even under the improved scenario. Consequently, our value estimates do not include 
existence values for people who were unlikely to use the resource. The contingent values will, 
however, include the value of the option to fish for households who had not fished in the past, but said 
they might in the future. This is particularly important for the dip net fishery. About three times as 
many respondents said they might consider participating in the dip net fishery under an expanded 
Kenai River fishery as had actually participated in the three years we asked about. 

Each survey household had the opportunity to respond to three specific scenarios. Two pertained to 
sport fishing for sockeye with rod and reel, and one pertained to dip net fishing. The two sport fish 
questions addressed a higher bag limit and an increased escapement into the river that would reduce 
the average time it took to catch a fish. Respondents were then asked whether they had recently 
participated in the Kenai River dip net fishety or might be interested if state managers expanded that 
fishe1y. Those who indicated an interest were asked whether they preferred an earlier season 
opening or an increased bag limit as the best way to expand the fishery. Then respondents were 
asked a question pertaining either to a change in the dip net bag limit or a longer fishing season, 
whichever they indicated they preferred. This means that the values estimated from the dip net 
questions probably represent an upper bound to the value of expanding the dip net fishery. 
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Unfmtunately, the time constraints for the study required us to complete survey field work before 
the study scenarios had been finalized. For this reason, the valuation questions do not apply as 
directly to the scenarios as we would have hoped. Nevertheless, the answers do provide valuable 
information about the net values of increasing oppottunities in the sport and dip net fisheries. Table 
A-16 contains the exact questions read to survey respondents. Appendix F contains a copy of the 
survey questionnaire. 

Table A-16. Contingent Value Questions 

Sport fish higher bag limit. The Department of Fish and Game could raise the bag limit if they 
could watch the run more closely. Anglers could pay for this extra work through a fish stamp. 
Those who wanted to keep 6 fish per day instead of 3 would buy the stamp, and the money would 
go to the Department ofFish and Game. Would your household pay$? for a fish stamp to increase 
your bag limit from 3 to 6 ? 

Sport fish higher catch rates. One way the Department of Fish and Game could put more fish in 
the river would be to buy out some commercial permits, and reduce the commercial allocation. 
Sport anglers could pay to buy out commercial permits if they had to buy a fish stamp to fish for 
Kenai red salmon. Would your household pay $? for a fish stamp if there were 200 thousand more 
red salmon in the Kenai? 

Dip net earlier season. Suppose anglers who wanted to dip net the earlier opening had to buy an 
early season permit. Would your household pay$? for a permit? 

Dip net higher bag limit. Suppose dip netters who wanted to keep 12 fish per day instead of 
6 had to buy a permit. Would your household pay$? for a permit? 

Elicitation Method 
Dichotomous-choice contingent valuation questions have been widely used to elicit from consumers 
values that they place on goods or services that are not traded in private markets-such as sport 
fishing opportunities. The drawback of the method, however, is that larger numbers of 
observations are required to identify the underlying distribution of resource values accurately 
(Cameron and Quiggin, 1994). Adding a follow-up question to the questionnaire can improve the 
efficiency of dichotomous-choice surveys. After respondents react to the first offered amount, they 
are asked again to pay either a larger or smaller amount, depending on their initial responses. 

We used such a two-stage dichotomous-choice valuation framework for four contingent value 
questions asked of sport anglers. We first asked respondents whether they would be willing to pay 
or accept a randomly chosen amount- the bid value- for the harvest change. If respondents 
answered affirmatively, interviewers then asked if respondents would agree to a higher bid. If 
anglers declined the bid in the first question, interviewers asked if respondents would agree to a 
lower bid. 

One of the advantages of the double-bounded dichotomous choice approach is that the randomly 
assigned bids do not need to correspond closely to the true distribution of underlying willingness to 
pay in order for the method to produce unbiased contingent value estimates. However, if the 
distribution of bids corresponds more closely to the actual distribution of willingness to pay in the 
population, the estimates will be more efficient. We constructed bids for the contingent valuation 
portion of our Alaska resident sport angler survey through several steps. 
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Construction of Survey Bid Amounts 
In pre-tests, we first asked open-ended contingent 
value questions of 20-25 respondents. Of the two 
questions about rod and reel fishing, the question 
about bag limit had the most valid responses. The 
pre-test willingness to pay responses are shown 
in Table A-17. 

Table A-17. Pre-test Results for 
Willingness to Pay for 

Higher Sport Fish Bag Limit 

Based on these results, we hypothesized a lognormal 
distribution. To estimate the mean and variance of the 
distribution, we took the natural log of the bid values 
plus I (since the log of zero is undefined). This results in 
a mean of 1.43 and standard deviation of 1.31. Next, we 
arbitrarily selected a set of bids within the range indicated 
by the pretest, which we felt would be easy for 
respondents to compare to their own values. That is, we 
selected bids based on round numbers in the range of $1 

Bid Level No. of Bids 
protest 

$0 
$2 
$5 

$10 
$15 
$20 

Total 

2 
6 
1 
2 
2 
1 
3 
17 

to $50. Then, we assigned probabilities to these arbitrary bids so that they would conform to our 
assumed lognormal the distribution. An Excel spreadsheet generates random bids from our assumed 
distribution, and then uses a lookup table to round the random bid to one of our chosen bid levels. 
The rounding ranges were based on the probability mid-points between the bid levels. Table A-18 
shows the probability distribution of bids assigned for the two sport fish questions. 

Table A-18. Probability Distribution of Randomly Assigned Bids 
for Sport Fish Contingent Value Questions 

Bid Level For randomly generated bids Probability of bid range 
from to 

$1 $0 $1.47 21% 

$2 $1.47 $2.46 13.1% 

$3 $2.46 $3.47 10.0% 

$4 $3.47 $4.47 7.7% 

$5 $4.47 $5.90 8.3% 

$7 $5.90 $8.31 9.6% 

$10 $8.31 $12.09 9.1% 

$15 $12.09 $18.82 8.3% 
$25 $18.82 $32.77 6.8% 

$50 $32.77 infinity 5.8% 

We asked each respondent two bid levels. Respondents who were willing to pay the initial bid were 
offered a higher amount; those who not willing were offered a lower amount. Therefore, the initial 
bid possibilities exelude both the bottom and top bids ($1 and $50). Using our assumed lognormal 
distribution, we generated a random "higher bid" which is constrained to amounts above the top of 
the range represented by the first bid. It likewise generates a "lower bid" constrained to amounts 
below the bottom of the range represented by the first bid. Respondents received the same initial bid 
offers for their willingness to pay for higher catch rates as for the higher bag limits. 
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We did not assign anyone a zero bid, for the following reason. The questionnaire asked anglers 
who would not pay either of the two bids offered if they would be willing to pay any amount at all. 
Respondents who said they would not be willing to pay any amount were then asked to tell us why 
not. From these responses, we could ascertain obvious protest bids and exclude those observations 
from the quantitative analyses. 

We used a parallel approach for the two dip net contingent value questions. We had fewer pre-test 
data points, because not all respondents indicated an interest in dip netting. Table A-19 shows the 
distribution of pre-test willingness to pay responses for the dip net bag limit question. The mean of 
the natural logarithm of willingness to pay was 1.36, with a standard deviation of 1.47. 

Table A-19. Pre-test Results for Willingness to Pay for Higher Dip Net Bag Limit 

Dip Net Bid Level No. of Bids 
$0 

$10 

$20 

Total 

4 

2 

2 
8 

Table A-20 shows the probability distribution of bids assigned for the two dip net contingent value 
questions. 

Table A-20. Probability Distribution of Randomly Assigned Bids 
for Dip Net Contingent Value Questions 

$3.87 $6.96 
$6.9$ $14:8:? .•• 

Estimation Methods 
Given survey respondent i's choices about whether or not to agree to a random bid, t;, for a change 
between scenario I and scenario 2, we assume a willingness to pay, or bid function, as follows: 

o) V;1'
2 = v(x,) + e 2 t,, 

where the WTP for a move from scenario I to scenario 2, Vi! ,2, depends on the set of household 
characteristics, X;, and an unobserved random component of WTP, e .. The X variables are derived 
from survey questions about household characteristics, fishing activities, and fishing preferences. 
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If one assumes that e has a logistic distribution, the probability P(Y;It;) that the individual agrees to 

the randomly set bid ti may be written as 

Cameron (1988) shows how one can estimate a censored logistic regression equation for the WTP 
function V for a dichotomous choice problem defined by equation (2). Cameron and James (1987) 
discuss the analogous procedure for estimating V if one assumes that e follows a normal distribution. 

Our procedure follows Cameron's general approach, but differs in two key respects. First, we use a 
two-stage, iterated procedure for eliciting WTP. Second, our analysis of the pre-test bid data 
suggests that the distribution of e is lognormal. If we define Yk for k=1,2,3,4, as follows: 

y1 I if yes to first bid tli, yes to second (higher) bid tHi, 0 otherwise 

y2 I if yes to first bid tli, no to second (higher) bid I Hi• 0 otherwise 

Y3 I if no to first bid IIi, yes to second (lower) bid tu, 0 otherwise 

y4 I if no to first bid tli, no to second (lower) bid fu, 0 otherwise 

then the probability of each of the four outcomes may be written as follows: 

p(y,) = P(Ymltm )P(Yultu) 

P(Y2) = ( 1- P(Ymltm) )P(Yultu) 
(3) 

p(y,) = P(Yult u )( 1- P(Y,;Itu)) 
p(y.) = 1- p(y,)- p(yJ- p(y,) 

If the WTP function V(X) is linear, the weighted log likelihood function for the parameter vector f3 is 

(4) Log L = y1 w log[ 1- <I>((logtH- X' /3)/cr)] 
+y2wlog[<t>((logt11 - X' f3)/cr)- <t>((logt1 - X' /3)/cr)] 
+y3wlog[<t>((logt1 -X' f3)jcr)-<t>((logtL -X' /3)/cr)] 
+(1- y1 - y2 - y3 )wlog[<I>((logtL- X' /3)/cr)] 

where w is the weight vector that adjusts for differing sample selection probabilities. With the 
exception of the weighting variable and the lognormal distribution of the errors, the log likelihood 
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function (4) appears similar to that used by Hanneman eta!., (1991) for an analogous iterated take
it-or-leave-it problem. 3 

Results 
We estimated a value function V(X) for the four contingent value questions applying maximum
likelihood techniques to equation (4). In all contingent value equations, we tested whether a number 
of valiables representing characteristics of survey households significantly affected the individual's 
WTP. These variables included the number of fishing trips taken in 1994, ownership of a cabin 
used as a base for fishing activities, respondent's age, household income, number of people in the 
household, and level of fishing skill. Half the survey respondents were told that the money they 
paid for expanded fishing opportunities would be used to buy back commercial limited entry 
permits in order to reduce the commercial harvest. The remainder were told that the money would 
be applied to acquisition of habitat. The use of the money showed no significant relationship to 
respondents' WTP in any contingent value question. 

The statistical results for each of the four questions are shown in Tables A-21 through A-24. Since 
the dependent variable is the natural logarithm of willingness to pay, one takes the antilog of the 
coefficients to estimate the value for each question. 

The value function for the sport fish higher bag limit question derived from Table A-21 differs, 
depending on whether the household had fished the Kenai River area over the three previous years 
(1992-1994). For households that had fished in the study area, the constant term evaluates to $7.80, 
less about 1.8 percent for each year lived in Alaska. WTP increased by 51 percent, however, if the 
household owned a boat or a cabin used for fishing, and increased by 50 percent if the respondent was 
over 45. For households that had not fished in the study area within the past three years, WTP for the 
bag limit increase was $4.60 plus 2.9 percent for each year lived in Alaska. 

Table A-22 provides the value function for sport fish increased escapement. Households that had not 
fished in the study area were willing to pay $7.70 plus 7.7 percent for each angler in their household. 
Households that had fished the Kenai River area were willing to pay $8.68 plus 7.7 percent for each 
angler in their household, if the respondent was 45 or younger. If the respondent was over 45, WTP 
for households who had fished the study area was 43 percent higher. In addition, households that 

3Cameron and Quiggin (1994) question whether responses to iterated contingent value bidding schemes reflect an identical 
underlying willingness to pay. Specifically, they estimated WTP from the first and follow-up dichotomous choice 
questions assuming the errors followed a bivariate normal distribution. They found that while the implied values were 
similar and drawn from the same distribution, they were not identicaL 

Cameron and Quiggin suggest that their results imply that the respondents' WTP may change during the course of the 
interview. If this were true, it would call into serious question the validity of a large body of contingent valuation 
research. A more plausible hypothesis, however, may be that their assumption of a normally distributed WTP across the 
population diverges significantly from the true distribution. 

We tested this hypothesis by estimating Cameron and Quiggin's model for the sport fish bag limit question, 
assuming first a bivariate normal distribution for WTP and then a bivariate lognormal distribution. Under the normality 
assumption, we obtained results similar to those of Cameron and Quiggin, with the estimated coefficient for p calculated 
at 0.9 and testing significantly less than one. Assuming a bivariate lognormal distribution, however, the estimated 
coefficient for p was 0.97 and not significantly different from one. The lognormal equations also outperformed the normal 
equivalents in a likelihood ratio test:. The likelihood ratio showed no significant improvement in fit. Neither the estimated 
WTP nor its variance in the bivariate lognormal version differ significantly for the initial and follow-up questions, and the 
WTP did not differ significantly from that estimated with equation (4). Equation (4) does provide a significant reduction in 
the variance estimate for WTP from the other models, however. 
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reported not getting enough fish because it took too long to catch them were also willing to pay 23 
percent more. 4 

Table A-21. Contingent Value Estimation Results for Sport Fish Higher Bag Limit 

Fsenior 0.407 0.185 2.197 

Fr~.syear X.J.o'tsi o:oos6 
Notfished 1.527 0.176 8.685 

oios&~ 
Sigma 1.174 0.0668 17.559 

Table A-22. Contingent Value Estimation Results for Sport Fish Higher Catch Rates 
Dependent Variable is Natural Logarithm of Willingness to Pay 

In the higher escapement question, respondents were randomly given several different quantitative 
measures associated with the change in escapement into the Kenai River. Respondents were told the 
target change in escapement itself-either 100,000 or 200,000 more fish-and the percent reduction 
in average time it would take to catch a sockeye salmon. Respondents were also told to expect a 
randomly varying percentage increase in other anglers that would result from better fishing. None 
of these variables turned out to have a significant effect on WTP. The results suggest that anglers 
are willing to pay more for higher sockeye catch rates than for increased bag limits. If some anglers 
rarely catch their limit, then it makes sense that they would not be willing to pay much for 
increasing the limit 

Table A-23 provides the value function estimated for respondents who preferred an earlier season to 
a higher bag limit as the best way to increase opportunities for dip netting. If the respondent was 45 
or younger, these households were willing to pay an average of $9.34. Respondents who were 
over 45 indicated that their households would be willing to pay $16.41. Households that indicated 
that lack of fishing time prevented them from catching enough fish were willing to pay about one
third more than other households. 

40nly those who had fished could report not catching enough fish because the fishing was too slow. 
The t statistic for the coefficient on fishlong in Table A-19 is only 1.1. We include it in the equation, however, 

because it was positive and significant in the bid function estimated from the first-stage question (using Cameron and 
James' (1987) method). 
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Table A-23. Contingent Value Estimation Results for Dip Net Earlier Season 

Table A-24 shows the estimated value function for dipnetters who preferred a higher bag limit to an 
earlier season. Apparently, large households have a greater interest in higher dip net bag limits. 
Households that preferred the higher bag limit would pay $11.67 plus 8.6 percent for each 
household member, unless they felt the short dipnet season prevented them from getting enough 
fish. Households that reported not getting enough fish because the fishety was not open enough 
days, but who still preferred a higher limit, would pay less than half as much as other households 
of the same size. 

Table A-24. Contingent Value Estimation Results for Dip Net Higher Bag Limit 
Dependent Variable is Natural Logarithm of Willingness to Pay 

Variable Coefficient Standard Error !-ratio 
Constant 
Npeople 
Fishdays 
Sigma 

2.457 
0.0822 

-0.847 
0.877 

0.202 
0.0529 
0.295 
0.0894 

12.180 
1.553 

-2.870 
9.814 



Appendix A-39 

Variables Included in Contingent Value Equations 

Constant Constant term 
Escape 

Fishdays 

Fishlong 

Nanglers 

No time 

Npeople 
Senior 
Fished 

Fboatcabin 

Fresyear 
Fsenior 
Notfished 
Nfresyear 
Sigma 

1 if change in escapement of sockeye into the Kenai River is randomly set at 200,000, 
0 if set at 1 00,000 
I if household reported not getting enough fish because the fishery was not open enough 
days, 0 otherwise 
I if household reported not getting enough fish because it took too long to catch a fish, 
0 otherwise 
Number of anglers in the household 
1 if household reported not getting enough fish because of inadequate time to go fishing, 
0 otherwise 
Number of people in the household 
1 if age of respondent exceeded 45 years, 0 otherwise 
1 if household went fishing in the Kenai River area at least once within the last three 
years, 0 otherwise 
1 if household owns either a boat or a cabin used for fishing and Fished, 0 otherwise 
Number of years respondent lived in Alaska x Fished 
Senior x Fished 
!-Fished 
Number of years respondent lived in Alaska x Notfished 
Dispersion parameters in equation (4) 

Using the contingent value results, we can estimate total net values for each of the four questions. 
We did not ask survey respondents who did not fish for Kenai River sockeye and showed no 
interest in fishing for them in the future whether they would pay more for a higher bag limit or 
higher catch rates. Nor did we ask the people who said they would not fish, or did not know if they 
would fish for Kenai sockeye even with higher catch rates, whether they would pay for higher catch 
rates. For estimating aggregate values, we assume these households had a zero value for these 
questions. We only asked the dip net questions of respondents in households who expressed an 
interest in dip netting, and assume contingent values are positive only for this group. 

Table A-25 shows the estimated total values for the four contingent value questions. The total value 
estimate is the product of the number of households and the estimated WTP per household. Total 
values range from $167,000 for the dip net earlier season to $565,000 for the increased sockeye 
catch rate. Each of these values refers to a different potential change in management of the Kenai 
River sockeye fisheries. It is not appropriate, therefore, to add the WTP for the change in bag limit 
to the WTP for an increased sport catch rate to obtain an estimate of the value of increased 
escapement with a higher bag limit. That is because we do not know if the survey respondents' 
values of the bag limit change would go up or go down if the escapement also increased. It could go 
up, for example, because anglers would be more likely to catch their limit when there are more fish 
in the river. However, it could also go down if anglers would respond to increased escapement by 
going fishing more often, in which case they might be able to get enough fish without an increase in 
the bag limit. 

We asked the two dip net contingent value questions to separate groups of survey respondents. The 
number of households shown in Table A-25 indicates the population represented by these survey 
households. Although these two portions of the population do not overlap, one must use caution in 
adding the two dipnet contingent values together to produce an overall value for a liberalized dipnet 
fishery. The values refer to the pmtion of the population that prefers this option. State fishery 
managers must choose one or the other option. Our results suggest that more households prefer that 
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the state increase the dipnet bag limit. The majority that prefers this option also values it more highly 
than those who prefer the longer season. 

Table A-25. Contingent Value Estimates of Changes in Sport Fishing Amenities 

Higher sockeye sport bag limit 
Increased sockeye sport catch rate 
Earlier dip net season opening 
Higher dip net bag limit 

WTP per Number of Total Value 
Household Households 

$7.41 
$10.37 
$11.14 
$14.80 

62,826 
54,505 
14,956 
17,833 

$465,855 
$565,287 
$166,586 
$263,868 

The standard errors for the censored normal regression results reported in Tables A-21 to A-24 
provide a basis for estimating confidence intervals for the contingent value estimates shown in Table 
A-25. Table A-26 shows the lower 5 percent and upper 5 percent per household values for 
estimated WTP for each of the four questions. For example, we estimate that the value per 
household of the higher sockeye bag limit lies between $6.47 and $8.49 90 percent of the time. The 
standard errors for the iterated dichotomous-choice method yield narrow confidence intervals, 
allowing for precise estimates of contingent values. The difference between the upper 5 percent 
value and the most likely value is slightly larger than the difference between the most likely and the 
lower 5 percent value because of the asymmetry of the lognormal distribution. 5 

Table A-26. 90 Percent Confidence Intervals for Contingent Value Estimates 
of Changes in Sport Fishing Willingness to Pay per Household 

Lower 5 percent Most Likely Upper 5 percent 
Higher sockeye sport bag limit $6.47 $7.41 $8.49 
Increased sockeye sport catch rate $9.08 $10.37 $11.85 
Earlier dip net season opening $9.84 $11.14 $12.60 

Higher dip net bag limit $12.86 $14.80 $17.02 

We may combine the estimated per household WTP with the confidence intervals given in Table 
A-26 with the number of households represented in the survey questions (shown in Table A-25) 
to obtain confidence intervals for the total value of the four hypothesized changes in management. 
Table A-27 displays 90 percent confidence intervals for each of the questions. The confidence 
intervals suggest between 10 and 20 percent margin of error for the various contingent value 
estimates. 6 

SAlternatives to the censored (log)normal regression model used in this study include vmiations on bootstrapping 
techniques. Cooper (1994) discusses various methods to estimate confidence intervals with dichotomous-choice contingent 
value questions, comparing Cameron's (1991) analytic method derived from the single-stage probit to alternatives 
involving numerical analyses. He finds that the confidence intervals derived from the censored normal regression are only 
slightly less accurate for Cameron's method than for the more complex numerical methods. The confidence intervals 
reported in Table 
A-23 use Cameron's method, taking advantage of the much lower standard errors available from the two-stage iterated 
protocol. 
6The numbers in Table A-24 assume the population of anglers represented by the survey is precisely known. In faet, we 
estimated the proportion of the population interested in Kenai River fishing options from our surveys. The survey 
sampling error introduces an approximately 3 percent additional margin of error that is not included in the table. 
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Table A-27. 90 Percent Confidence Intervals for Contingent Value Estimates 
of Changes in Sport Fishing Net Values 

(Thousands of dollars) 

Lower 5 percent Most Likely Upper 5 percent 
Higher sockeye sport bag limit 407 466 534 
Increased sockeye sport catch rate 495 565 646 
Earlier dip net season opening 147 167 189 
Higher dip net bag limit 229 264 304 
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Appendix B. Documentation of Commercial 
Fishery Economic Value Analysis 

Observed Choices Method Analysis 
Our observed choices method analvsis estimates changes in costs of Central District set net 
and Cook Inlet drift permit holders and crew based on~ a statistical analysis of historical 
economic and management data. This method analyzes information on how the fisheries have 
actually been prosecuted in the past to estimate how profits vary under different stock 
abundance and market conditions. The main data we analyze are Alaska Department of Fish 
and Game landings records, along with the information on fishery openings in each district 
each week. We estimate how net permit holder earnings vary with run size, salmon prices, 
open fishing hours. and the availability of other fishing opportunities. 

Profits and fishing costs are not observed directly in fish harvest data. Instead, we observe 
participation in a variety of fisheries at different times and under different conditions. Rather 
than estimate profits or costs directly, we estimate cost and profit relationships indirectly, by 
assuming that participation is an indicator of expected profitability. In order for this method to 
be able to estimate net values, the number of permit holders actually fishing has to vary with 
fishing and market conditions. If the number of people fishing is always the same, or varies 
randomly from week to week and year to year, it will not be possible to link changes in 
participation with changes in factors that affect profitability. 

Weekly Choice Horizon 
Fisheries managers have a variety of tools with which they may limit commercial fish 
harvesting activities in order to conserve stocks and allocate harvests. In the Cook Inlet set and 
drift fisheries, however, managers have relied nearly exclusively on varying times during 
which fishing is permitted (commercial openings) in various areas in the Inlet. Commercial 
fishing operations plan their activities around scheduled openings and "emergency openings" 
that can be predicted to occur during the peak fishing weeks of the season. 

If an increase in the return of sockeye salmon to the Kenai River is adopted as a permanent 
change in the Kenai River management plan, then the pattern of openings under the new policy 
will be fairly predictable over the course of the season. Permit holders will be able to decide 
when it is best for them to plan to go fishing and when to do other things. Regular 12-hour 
openings occur on Mondays and Fridays of each week from the third week of June through 
August for both fisheries. The predictable weekly cycle of openings lends itself to the use of a 
weekly choice horizon for the analysis. 

Although the fisheries open in June every year, manv permit holders do not start fishing until 
emergency openings begin at the peak of the sockeye season. Emergency openings may occur at 
any time, but usually begin earlv in July and continue into August. While the pattern is similar 
for both fisheries. the set fisheries usually close earlier in the season than the drift fisheries. 
State biologists generallv open hoth fisheries nearly every day for several weeks after the 
minimum escapement targets have been met for Kenai River sockeye. This usually occurs in the 
third week of July. 

If managers change the target escapement for the Kenai River, then they would be most likely 
to vary the emergency openings during the second and third weeks of July. Exact timing of the 
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changes. of course. would varv depending on the timing of the runs each year. These weeks 
correspond to weeks 29 and 30 of the calendar year. The analysis of changes in commercial 
fishing net values therefore focuses on estimating effects of regulatory changes in fishing 
hours during weeks 29 and 30. 

An anticipated changes in hours of commercial openings during a given fishing week may 
cause some permit holders to decide to change fishing operations for the entire week. For 
example, if emergency openings are unlikely to occur during the second week of July, some 
permit holders may skip that week of fishing entirely (i.e., forego the regular openings as 
well). Others may choose not to begin fishing for the year until the third week in July, or to 
skip the year entirely if the price is low or the expected run size is small. Estimation of 
changes in net values from allocation changes requires estimating bow changes in fishing 
hours will affect these participation decisions. 

Preliminary Data Analysis 
Casual examination of landings data for the Cook Inlet set and drift fisheries show that 
participation does in fact vary across the season and across years. Figure B-1 shows the 
number of setnet permit holders recording landings by week and year from 1976 through 
1993, the latest year for which complete data are available. The figures shows clearly that 
participation varies greatly over the season, with the pattern varying somewhat from year to 
year. the data shows that very few operations began fishing before week 26 (third week in 
June) when regular openings now usually begin, even when the season was open during this 
period. Hardly anyone ever fished after week 36 (around September l ). Participation increases 
strongly every year as the run builds and then falls rapidly as returns tail off, but the pattern 
differs somewhat each year. Participation figures for the drift fishery show a similar pattern, 
except that the drift fisheries were closed due to oil spills during the 1987 and 1989 seasons. 

Figure B-1. Number of People Fishing Cook Inlet Set Net (S04H) Permits 
by Year and Week 
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To illustrate that the variation in participation shown in Figure B-1 is associated with changes 
in profitability of fishi'lg, we estimate a statistical relationship called a supp/v response by 
economists. This relationship assumes that amount of fishing effort supplied by each gear 
group each week depends on the average harvest per week. the average ex-vessel price, and 
the earnings from alternative work. Both harvest rates-a simple measure of catch per unit of 
effort-and the price should increase profits and draw more people into the fishery. Higher 
earnings in alternative work would be likely to decrease fishing. We use the Alaska average 
construction wage to represent an index of alternative earnings. While price and harvest rates 
vary each week, we only consider year-to-year changes in real wages. Prices and wages are 
adjusted for inflation to 1993 dollars using the Anchorage Consumer Price Index. 

We fitted the statistical relationship for supply responses shown in Figure B-1 for setnet and 
drift permit holders from 1976 through 1993 -- all the years for which weekly harvest and 
participation data are available. The equation estimated for setnet permit holders is: 

(B-1) log( number of permits-number fished)= 

6.22- 0.18*log(price)- 0.20*log(pounds) + 0.42*log(wagc) 

where "log" refers to the natural logarithm. The equation says that a l 0 percent increase in 
salmon prices decreases the number of permit holders 110tjishing in a given week by 1.8 
percent. The predicted effect of a 10 percent increase in catch rates reduces the number of idle 
permit holders by a slightly larger amount-2.0 percent. If higher prices and harvest rates 
decrease the number of unfished permits, then they increase the number of people fishing, as 
we expected. We selected the precise form of equation (B-1) because it provided the best fit to 
the data. 

The comparable equation for drift permit holders is: 

(B-2) log( number of permits-number fished)= 

-2. I 6 - l.32*log(price) - 0.71 *log(pounds )+3.64*log(wage) 

The effects of price and harvest rate on the number of idle permit holders are much larger for 
drift fleet than for the setnet operations. Economists call this a more elasrlc supply response. It 
means that the costs incurred by drift fishermen to fish an additional week of the season are 
likely to be larger and incremental profits smaller than those of setnet operations. Table B-1 
contains the complete statistical results for the setnet equation, while Table B-2 contains the 
compete results for the drift t1eet. 

It is possible to use equations (B-1) and (B-2) to make an estimate of the effects on net values 
of a change in commercial harvests by solving each equation for the price as a function of the 
catch rate, for any given number of people fishing. This supply price measures the minimum 
or "break-even" price required to the bring the observed number of participants into the 
fishery, and thus approximates incremental costs. We could estimate the change in supply 
price as a function of changes in weekly harvest rates under management changes. We do not 
perform this estimate for two reasons. First. the estimated effects of har\'est rates on costs is 
quite sensitive to the functional form chosen for the equation, and we ha,·c no rationale for 
selecting the form we chose. except that it provides the best fit to the data. The other reason is 
that a more accurate method is available that can take into account indi\'idual differences 
among fishing operations and information on weekly fishery openings. 
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Table B-1. Supply Response for Setnet Permit Holders 
Dependent Variable: log( number of permits-number fished) 

Independent 
Variable 

Constant 
log(price) 
log( pounds) 
log( wage) 

Number of Observations 
R-squared 
Corrected R -squared 

Estimated 
Coefficient 

6.21598 
-0.18109 
-0.1 955~ 
0-12245 

Standard 
Error 

0 74238 
5.67572e-002 
1.59841 e-\Xl2 
0.21345 

305 

!
Statistic 

8.37306 
-3.19060 

-12.23571 
1.97913 

Sum of Squared Residuals 
Standard Error of the Regression 
Rho ' 

0 74042 
0 73783 

12.80574 
0.20626 
053018 
6.21687 Mean of Dependent Variable 

Note: Equation estimated with generah::.ed least squares correcting forjlrst-order autocorrelation 

Table 8-2. Supply Response for Drift Permit Holders 
Dependent Variable: log( number of permits-number fished) 

Independent 
Variable 

Constant 
log(price) 
log(pounds) 
log( wage) 

Number of Observations 
R-squared 
Corrected R -squared 

Estimated 
Coefficient 

-2.16096 
-1.32177 
-0.70746 
3.64403 

Standard 
Error 

3.63761 
0.24150 
6.26760e-lXl2 
1.05089 

210 
0.76593 
0. 76252 

!
Statistic 

-0.59406 
-5.47306 

-11.28752 
3.46755 

Sum of Squared Residuals 
Standard Error of the Regression 
Rho 

I .48169e+002 
0.84809 
0.52851 
4.83834 Mean of Dependent Variable 

Note: Equation estimated 1vi1h generaii:.ed least sq1wres correctin!{ for.flrst-order autocorrelation 

log(number of permits
number fished): 

log\ price): 

log( pounds): 

log( wage): 

Definition of Variables in Tables B-1 and B-2 
Natural logarithm of difference between number of permanent and 
temporary setnet or driftnet permits and the number making landings 
that week 
Natural logarithm of average ex vessel price of salmon (all species) 
landed that week 
Natural logarithm of average pounds of salmon (all species) landed 
per vessel participating that week 
Natural logarithm of the Alaska annual average construction wage 
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Weekly Choice Model for Drift Fishermen 
The choice model identifies profitable fishing opportunities by examining individual choices 
ti·om among a set of discrete alternatives over a weekly time horizon. In estimating profit and 
cost functions for the fishing business from observed choices of permit holders, we presume 
that fishing operators consider crew payments, including crew shares of gross revenues, as 
costs when they decide when and where they will fish. If changes in harvest levels reduce 
crew shares below the crew members' opportunity costs, captains will have to raise the crew 
share percentages in order to retain their crew. This change would reduce profits to permit 
owners by still more but leave incomes of crew members unaffected. 

Cook Inlet drift and set fisheries involve completely different types of operations with 
different fishing choices. Drift fishermen use relatively small, fast boats to pursue schooling 
salmon as they migrate toward the mouths of spawning streams. This mobility gives them a 
wide set of choices for where to look for fish in any given time period. We model the drift 
fisheries, therefore, in a two-stage choice structure summarized in Figure B-2. Drift captains 
first choose whether or not to participate in the fishery during a given week. Then they select 
the area in Cook Inlet in which they do the bulk of their fishing. 

We assume that the probability of selection of a given fishing area depends on the expected 

profit. That is, if a salmon permit owner expects to receive profits TC;1 from activity i in week t, 
then 

TC;1 = Gross Revenue 11 - Operating Cost1, 

If p,-1 is the probability that the individual will choose area i in period t, then we assume Pit 
depends on profits, rr,-1, the equation we estimate assumes that the natural logarithm of the 
relative probability of selecting two areas i and j is proportional to the ratio of the profits: 

p J[ 
(B-3) log-" = -" 

._ Pjr Jr)l 

The equation corresponding to the probability of selecting area i out of N area choices, given 
that the permit holder goes fishing that week, is 

CB-4) Pit == -,,.v--

Figure 8-2. Choice Structure for Drift Permit Holders 

Fish this week? 
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We do not have weekly data on components of operating costs such as fuel, food, gear 
replacement, or labor. Instead, we assume that operating costs from fishing in an area depend 
on pounds landed, distance from residence and home port to the area, and the relative time 
available to fish in each area. Some fishing areas arc open longer or more often than others 
during specific weeks of the season. Fishing time might either raise or lower operating costs. 
On the one hand, more fishing time needed to catch a given amount might increases costs of 
fuel, food, labor, etc. 
On the other hand, longer fishing hours per week, ji1r anv given expected total catch, provides 
more llexibility to schedule fishing around tide changes. weather, and other time 
commitments. 

We estimate equation (B-4) for Cook Inlet drift permit holders using weekly landings data for 
weeks 26 through 36 for the years 1990 through 1993. The selected fishing area is defined as 
the statistical area in which the permit holder landed more than 50 percent of total salmon 
pounds during a given week. In about five percent of the cases, no single area accounted the 
majority of landings. These observations were excluded from the analysis of the choice of 
area, but included in the analysis of whether or not go fishing that week. Gross revenue and 
pounds landed are derived from state landings t·ccords. and weekly fishing hours by area are 
derived from the annual management reports. We combined adjacent statistical areas 24510 
and 24570 because relatively few boats fished primarily in these areas. This gives us a total of 
six area choices in which Cook Inlet drift fishermen regularly harvest salmon. 

In order to estimate the choice equation, we first need to predict what catch and gross value 
would be in the areas that were available for fishing but which the individual permit holder did 
not select that week. We estimated regression equations for pounds and value landed for each 
of the six areas as a function of hours of fishing openings in each area each week, separately 
including corridor and non-corridor openings for east -side areas. Other variables added to 
these equations were vessel length and horsepower, and separate constant terms for each week 
and year. The results of these equations are shown in the tables at the end of this appendix. 

Table B-3 shows the complete statistical results for equation (B-4) estimated for choice of 
fishing area. Data series for quantity and gross revenue use the predicted levels of these 
variables from the equations in the tables at the end of this appendix. The coefficient on 

profits. ex, is 0.0005. It makes sense that this coefficient is smalL because revenues from a 
week of fishing generally exceed one thousand dollars. The coefficients shown in Table (B-4) 
imply an equation for profits expected from fishing in a given area. Dividing all the 

coefficients in the table by a, the coefficient on profits, one obtains the following equation: 

Profit= Gross Revenue- O.SS*Quantity- 0.0000014*Quantity2 

+ 3327*\og(hours) - 25*miles 

The equation suggests that incremental costs arc approximately constant for differing harvest 
rates, but rise when catch rates are large. Longer orenings significantly increase profits, and 
costs rise with distance (miles) from Homer. t 

1\1ost of the drift boats use Homer as their home port. However. n1;1ny deliver their catch to processors in the Kenai 
area. The choice of Homer over Kenai probably has little effect on the results. 
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Table B-3. Equation for Choice of Fishing Area, Drift Permit Holders 
Multinomial Logit Estimation: 

Dependent variable: maxarea 

Area Count Percent 
24450 23I9 I8.I8 
24460 6647 52.12 
24470 I393 I0.92 
245I0+24570 203 !.59 
24580 SIS 6.39 
24590 I376 I0.79 

Independent Estimated Standard 
Variable Coefficient Error 

revenue ~. I 3656e-004 I.88387e-005 
quantity --l.38I64e-004 2.32I55e-005 
quantsq -7.II764e-009 4.3I890e-O I 0 
Iog(hours) !.70948 3.00317e-002 
miles -1.28522e-002 5.43324e-004 

auxiliary statistics 
log likelihood 
number of observations 
percent correctly predicted 

at convergence 
-18999 
12753 

32.965 

t· 
Statistic 

27.26604 
-18.87373 
-16.48022 
56.92255 

-23.65481 

initial 
-22846 

Definition of Variables in Table 8-3 
max area 
revenue 
quantity 
quantsq 
log(hours) 
miles 

Statistical area with the largest harvest that week 
Ex-vessel revenue from salmon fishing that week 
Weekly salmon harvest, in pounds 
Square of quantity 
Natural logarithm of total hours of regular and emergency fishery 
Statute miies· from Homer to middle of the statistical area 

The participation choice depends on the expected maximum profit that could be obtained from 
any of the area choices. Using the specific formulation chosen for equation (B-4), one can 
construct an index from the fitted values of the equation that is equal to this expected weekly 
profit. plus a constant scale factor. This index is called the "inclusive value." and is given by 
the formula. 

(B-5) Incl.= log( Ie"·'· f 
\ ' I ) 

where r.m:, represents the predicted profits in each area and week from equation (B-4). Since 
the constant scale factor docs not vary, a change in calculated inclusive value from a change in 
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fishing conditions represents an estimate of the change in net value for a week of fishing. The 
Inclusive value is based only on weekly relative profits. so it does not include items that might 
vary across permit holders or over time but not across fishing areas. 

The participation equation we estimate is: 

Pt = e-?.54-+D.Srlnc/-+D. ooa·hours+O.ogg•fengt!J-{). 00027' hp 

flours represents the maximum fishing time available that week. Length and hp refer to length 
and horsepower of the vessel usually used by the permit holder for drift salmon fishing. We 
derived values for these variables from state landings and vessel license records. Permit 
holders with larger vessels were more likely to go fishing for any expected maximum 
operating profit. possibly indicating the ability to fish profitably in less desirable weather 
conditions. Higher horsepower for the vessel diminished participation, possibly indicating 
higher overall operating costs. Table B-4 shows complete statistical results for the 
participation equation. 

Table B-4. Equation for Participation Choice, Drift Permit Holders 
Log:it l:stimation 
Dependent variable: fish 

Value Label Count Percent 
() not fish 16354 55.73 

Independent 
Variable 

t)llC 

include2 
hours 
length 
hp 

auxiliary statistics 
log likelihood 

fish 12993 

Estimated 
Coefficient 

-7.54144 
0.56807 
8.01067e-003 
9.87493e-002 
-2.67129e-004 

44.27 

Standard 
Error 

0.12011 
1.68302e-(Xl2 
6. 96548e-004 
!92151e-<Xl3 
8.57887e-005 

initial 
-20342 

t-
Statistic 

-62.78654 
33.75313 
11.50054 
51.39163 
-3.11380 

number of observations 
percent correctly predicted 

at convergence 
-14739 
29347 
71.418 

one 
includc2 
hours 
length 
hp 

Definition of Variables in Table B-4 
Constant term 
Inclusi\'e value from Table (B-3), given by equation (13-5) 

Total hours of regular and emergency fishery openings during the 
Ves.~ei length. (feet), ADF&G registraiion file 
Vessel horsepower. ADF&G registration file 
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Weekly Choice Model for Setnet Fishermen 
Setnet operators face different choices from drift boat captains because they are restricted to a 
single fishing location. instead of modeling fishing choices as a choice of areas, we focus on a 
subset of approximately ten percent of setnet permit holders who engaged in other fishing 
activities during the Cook Inlet salmon season as well as setnet fishing. A preliminary analysis 
of landings for this group when they are fishing their setnet permits shows that their catch 
rates are representative of the fishery as a whole. 

For the setnet permit holders who have alternative fishing opportunities, we model a choice of 
several alternative activities, including fishing the setnet permit, participating in other 
fisheries, and not fishing that week. Figure B-3 summarizes the choice structure for setnet 
fishermen. Alternative t1sheries modeled include halibut. other salmon fisheries, and all other 
fisheries. 

Figure B-3. Choice Structure for Setnet Permit Holders 

Fish this week? 

I I 
Fish for Halibut Fish Cook Inlet Fish other 

Setnet Permit salmon permit 

Fish other fishel) Not fish 

We assume as before that the choice of activity depends on the expected net earnings from the 
activity. We use the same equation as before, except that the subscript i in equation (B-4) now 
corresponds to the alternative activity instead of to the alternative area. The not fishing 
alternative represents all productive non-fishing uses of people's time. While other salmon, 
and other fisheries are available for fishing in every week-at least one setnet permit holder 
made landings in these fisheries every week in every year-the halibut fisheries are assumed 
to be available only in weeks when Alaska halibut landings took place. Setnet fisheries are 
also not assumed to be available choices during weeks when the Central District setnet fishery 
was closed. 

We assume profit functions for each alternative fishery that are similar to the ones estimated 
for the drift fisherv. based on the same data sources. We again estimate equations to predict 
the catch and gross revenue from each fishing alternative from landings data for setnetters 
during weeks 26 through 36 from llJ'lO through 1993. For setnet landings. these equations 
model weekly catch and value as a function of open fishing hours north and south of the 
Blanchard Line. constant terms for each week and vear. and the average weekly harvest for the 
individual computed over the weeks that the permit holder actually recorded landings. For 
other fisheries. we predict catch and value as a function of the length, gross and net tons, and 
horsepower of the boat that the permit holder usually used for this fishery, as well as separate 
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constant terms for the weeks and years. The results of these equmions are shown in the tables 
at the end of this appendix. 

Table B-:i shows the complete statistical results for equation ( B-4) estimated for setnetters' 
weekly choices of activities during the salmon fishing season from 1990 through 1993. The 
profit equation assumed was as follows: 

rr(q) = r- c(q), 

where the cost function c( q) is 

for salmon alternatives and 

for other fishery alternatives. The coefficient on profits, a, is very small, about one in one 
million. The setnet profit function implied by the coefficients in Table B-5 is approximately 
linear, with an incremental cost of 7.8 cents per pound. 

Table B-5 Equation for Participation Choice, Setnet Permit Holders 
Multinomial Logit Estimation 
Dependent variable: fish2 

Value Label Count Percent 
() not tlsh 1372 34.74 
2 semet 1033 26.16 
.\ halibut 120 3.04 
.j other salmon 1401 35.48 
:i other fish 23 0.58 

Independent Estimated Standard t-
Variable Coefficient Error Statistic 

not fish 0.2R380 4.11937e-002 6.88947 
halibut -2.47749 0.10842 -22.85131 
:-;almon 0.31424 5.3 1694e-002 5.91012 
t)ther -4.30083 0.23958 -17.95165 
revenue I .05934e-IXJ9 8.76686e-0 II 12.08342 
salmonq -8.21056c-OII 5.49190e-O 12 -14.95030 
,almqsq 8.00877 e-022 6.6870-le-023 II 97654 
.... almq3 -2.12747e-033 2.1357k034 -9.96133 
lllhcrq 2.81737e-004 2.55494e-005 11.02718 
tllherqsq -~ .\'J03 I e-009 5.2499Rc-0 I 0 -6.45776 



auxiliary statistics 
log likelihood 

initial 
-6355.7 
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number of observations 
percent correctly predicted 

at convergence 
--+449.5 
3949 

44.619 

notfish 
halibut 
salmon 
other 
revenue 
salmonq 
salmqsq 
salmq3 
otherq 
otherqsq 

Definition of Variables in Table B·S 
Constant term for the not fish alternative 
Constant term for the halibut fishery alternative 
Constant term for the other salmon fishery alternative 
Constant term for the other fishery alternative 
Ex-vessel harvest revenue for the week 
Harvest quantity of salmon (pounds). for salmon alternatives 
Harvest quantity of salmon squared 
Harvest quantity of salmon cubed 
Harvest quantity (pounds), for halibut and other fishery alternatives 
Other harvest quantity squared 

We also estimated a participation equation for all setnet permit holders with a simple yes/no 
choice for whether the setnet permit holder fished during a given week. However, we were not 
able to obtain a better result than that estimated for equation (B-1) using aggregated data. 

The setnet results estimated in Table B-5 confirm the preliminary results in Table B-1 that the 
setnet fishery has much lower incremental costs than the drift fishery-85 cents per pound 
compared to 8 cents per pound. This does not necessarily mean that profits for drift permit 
holders as a whole are smaller, because these figures do not take fixed costs into account. 
However, they suggest strongly that most of the effects of a potential reduction in harvests for 
setnet operations would be to reduce profits, while harvest reductions for the drift fleet will 
lead mainly to a reduction in participation. 

Estimation of Net Values 
In the scenarios analyzed for this study, state fisheries managers alter the number of regular 
and emergency openings for the drift and set net fisheries in Cook Inlet in order to increase 
escapement of sockeye salmon to the Kenai River. If we assume the medium scenario for 
sockeye returns-about 3.5 million fish-Alaska Department of Fish and Game staff predict 
that they can achieve an increased escapement of 200,000 sockeye (to the Kenai River sonar 
counter) by allowing two or three fewer emergency corridor openings during the latter part of 
July. State officials predict that allowing one or two fewer emergency openings would 
increase escapement by I 00,000 fish. Allowing one or two more emerf!ency openings would 
increase commercial harvest and reduce the sonar count by 100,000. Emergency openings 
vary in length. but generally ranf!e from g to 19 consecutive hours. 

Under the low scenario for sockeye returns-less than 1.5 million fish-ADF&G staff predict 
that they would have to require that the commercial fleet forego one re)!ular opening as well as 
one or two emergency openings in the corridor in order to achieve an increased escapement of 
200,000 sockeye. The loss of a regular opening has a much greater impact on the fleet, 
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because it affects the all areas of Cook Inlet, not just the corridor north of mid-Kalifornsky 
Beach. We discuss the scenarios and tishing areas in greater detail in Chapter IV. 

The landings models predict that the fleet will respond to the changes in openings in several 
ways. For drift operators, changing time open for fishing in an area first changes the predicted 
catch that week if the captain chose to fish there (catch and revenue equations in at the end of 
this appendix). The change in potential expected catch and revenues affects the best area in 
which to fish, if the operator were to go fishing that week (area choice equation shown in 
Table B-3). Finally, the change in expected profit from fishing opportunities-measured as the 
change in inclusive value calculated in equation ( B-5) from the choice equation-affects the 
decision to go fishing at all that week (participation equation shown in Table B-4). 

The inclusive value-defined according to the formula in equation (B-5)--corresponds to the 
expected maximum profit available to the drift permit holder from the choice sets available 
that week. Commercial permit holders have other uses of their time besides fishing. Some of 
these alternate activities may earn money. The participation equation for drift permit holders 
measures the relative value of fishing compared to other uses of time. The formula for 
estimating the effect on net value ror a permit holder for a week of a change in fishing hours, 
landings, and gross value, as rollows: 

(B-6) 
log( l + e''')- log( l + e''') 

Change in drifi value= _c__;_ __ _;_ __ _:_ __ _:_ 

cxy 

where vk, is the exponent in the participation equation given by equation (B-5) evaluated for 

scenario k, a is the coefficient on revenue in equation (B-4) -- estimated as 0.0005 14 in Table 

B-3 --and yis the coefficient on inclusive value in the participation equation (estimated as 
0.568 in Table B-4). The total change in net value for the fishery as a whole is simply the 
change in net value calculated above times the number of permit holders. 

For set net operators, the landings model predicts a simpler response to changes in openings, 
since set netters do not have the opportunity to change their fishing area during the season. 
Changing time open for fishing in their area changes the predicted catch and revenues for the 
week if the operator decides to fish that week (catch and revenue equations at the end of this 
appendix). The change in potential expected catch and revenues affects the decision to fish at 
all that week (participation equation shown in Table B-5). We derive the change in expected 
set net value is defined as the change in set net inclusive value derived from applying equation 
(B-5) to the participation equation in each scenario. That is, the change in value realized from 
moving from scenario one to scenario two is: 

(B-7) Change in sctnct value= (lncl 1 - lncl 2)!cx 

where IX is the coefficient on revenue in the setnet choice equation (shown as 1.059 x !0-9 in 
Table B-5). The change in net value may be less than the change in profits, because some 
setnettcrs have other income earning opportunities. These opportunities are rei1ected in the 
inclusive value. which includes a contribution from other fisheries and non-fishing activities, 
as estimated in the participation equation shown in Table B-5. Appendix K discus~es the 
economic theory that motivates the use of the formulas shown in equations (B-6) and (B-7). 

Table B-6 shows the estimated changes in pounds harvested, estimated average net value per 
permit holder. and total net value ror the setnet and drift fisheries for the medium run size 
scenario, under three different alternative escapement targets. The table does not include 
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changes in net value for the high run scenario, since no change in commercial fisheries 
management would be required in this case. All the net value estimates shown in Table B-6 
assume an average sockeye price of $1.43. the average landed price of Cook Inlet sockeye in 
1')94. 

L:ach management alternative requires a change in fishing hours during the third and fourth 
weeks of July, as mentioned above and as described in chapter IV. We adjusted the assumed 
changes in fishing hours so that the model predicted the desired escapement target. The model 
is based on data for from the 1990-93 fishing seasons, and its predictions closely follow 
ADF&G assumptions for the medium run size assumption. The model requires longer set net 
closures than drift net closures to achieve ADF&G targets, but set openings in practice 
typically last longer than drift openings. 

Scenario A (+200K) involves a reduction in commercial harvest of around 230,000 salmon. 
We project that this would cause a net loss to setnet operations of around one million dollars, 
or $0.98 per pound. The drift fleet would suffer a net loss of about $260,000, or $0.6I per 
pound. In Scenario D, in which commercial harvests are increased by around 110,000 fish, the 
drift fleet would gain a net SI06.000, or $0.47 per pound. Set netters would see a $0.91 per 
pound gain. or S464.000. 

Table B-6. Predicted Changes in Hours, Landings, and Net Value 
Under Medium Run Size Scenario and Three Allocation Scenarios 

Sockeye price = $1.43 

Change in Drift Net Values 
Change in average per permit Number of 

Allocation scenarios hours pounds net value permits 
+200,000 sockeye -16 -430,865 -$451 583 
+I 00,000 sockeye .g -223,239 -212 583 
-I 00,000 sockeye 7 226,194 182 583 

Change in Setnet Values 
Change in average per permit Number of 

Allocation scenarios hours pounds net value permits 
+200,000 sockeye -32 -I ,072,144 -$1,409 745 
+I IXJ,OOO sockeye -16 -514,737 -656 7..15 
-I OO,O!Xl sockeye 17 512,277 623 745 

Total 
net value 

-$262,981 
-123,655 
105,983 

Total 
net value 

-$1,049,823 
-488,990 
464,307 

Table B-7 shows tile estimated changes in pounds harvested, estimated average net value per 
permit holder. and total net value for the setnet and drift fisheries for the low run size scenario, 
under three diilerent alternative sockeye price assumptions. In the low run size scenarios 
I Scenarios i\3 and i\5). tile losses in net value with an allocation of 200.000 sockeye to the 
Kenai River arc somewhat lower for set netters than in the medium run case for comparable 
price assumptions. 
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Table B-7. Predicted Changes in Hours, Landings, and Net Value 
Allocating 200,000 More Sockeye to Kenai River Mouth with 
Low Run Size Scenario and Three Salmon Price Scenarios 

Change in Drift Net Values ~ 

Price scenario 
$l.(Xl 

s 1.43 
$1.75 

Change in Setnet Values 

Price scenario 
S l.(Xl 

s 1.43 
$1.75 

Change in average per permit 
hours pounds net value 
-28 -1.746,159 -S758 
-24 -3,043,0~9 -2,648 

-24 -3,531.862 -4,648 

Change in average per permit 
hours pounds net value 
-28 -724.298 -S752 

-25 -708.447 -1,106 

-24 -70nl7 -1.384 

Number of 
permits 

583 

583 

583 

Number of 
permits 

745 

745 

745 

Total 
net value 

-$442,136 
-1,543,740 

-2,709,871 

Total 
net value 

-$560,042 

-823,795 

-1,030,871 

Allocation of additional salmon to the sport fishery creates much larger losses for the drift 
fleet in low run years, however. These losses occur because we assume that ADF&G fishery 
managers will require an Inlet-wide fishery closure in order to meet the Kenai River 
escapement goal while protecting other salmon stocks. The largest losses occur when low runs 
coincide with better than average salmon prices. If sockeye prices reach $!.75 in the low run 
size scenario, we project in Table B-7 that the change in net value to drift net operators will 
approach $3 million dollars. The landings model projects that the loss of a regular opening 
causes a larger reduction in drift net catch than ADF&G biologists' assumptions when prices 
are in the medium and high range, but a smaller reduction when prices are low. The model 
projects that when sockeye prices and returns are both low, fewer drift boats will be fishing, 
and it will be easier to manage the harvest. 

Residence Adjustments 
Most, but not all, Cook Inlet salmon permit holders are Alaska residents. In this study, we 
count only changes in net value that residents receive or give up as a result of fisheries 
management changes. We have two alternatives ways of determining residency for 
commercial fishers. A strict definition would consider as residents only those permit holders 
who paid resident fees for their limited entry permits. This definition corresponds roughly to 
counting benefits of sport anglers only if they hold an Alaska resident t!shing license. A more 
liberal det!nition of residence would include all commercial fishermen who use an Alaska 
address when applying for their permits. 

Table B-8 shows the average percent of 1990-<l:l landings made by Alaska residents under the 
two definitions of residency. Using the broader rcs1dency definition, we estimate that residents 
land 73 percent of the drift net harvest and 89 l'erccnt of set net harvest. We choose the 
broader definition of residency because it more closely corresponds to the definition we use 
for sport and dip net anglers. (We obtained sport and dip net results from surveys of 
households based on random digit dialing of telephone numbers in various Alaska 
communities. We did not ask sport anglers if thcv held resident fishing licenses.) Table B-8 
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shows that imposing a stricter definition oi residence would have only a one or two percent 
effect on the results. 

Table B-8. Percentage of Drift Net and Set Net Permit Holders Who Are Alaska 
Residents 

of 1990-93 landings 
Alaska residents 

Source: JSER caicuimions. based on data prov1ded bv the Alaska Commercial Fisheries i:'ntrv Commission 

Table B-9 estimates total changes in net values for resident permit holders under the medium 
and low run-size scenarios for three assumed sockeye price levels. We calculated these 
estimates by assuming that the division of net benefits between resident and non-resident 
permit holders is proportional to their respective average shares of landings shown in Table B-
8. In the medium run case, low sockeye prices reduce the losses experienced by the drift fleet 
to about one third of the net loss under the base price scenario. For the setnet fishermen, 
however, the net losses are only about 40 percent lower. The difference results for the higher 
incremental costs of drift fishermen, providing them with much lower net earnings in low 
price years. In high price scenario in the medium run case, net losses are much smaller for 
both drift and set fishermen. In the high price scenario with medium sockeye returns, the 
effects of changes in harvests to promote varying escapement goals are about one-third larger 
for both gear groups. 
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Table B-9. Estimated Changes in Net Earnings for Resident Drift and Setnet Permit 
Holders Under Various Run Size and Price Scenarios and Management Alternatives 

1 Thousands of dollars per vear) 

Change in drift net values 

Allocation scenario 
+200.000 sockeye 
+I 00,000 sockeye 
-I 00.000 sockeye 

Medium run size 
Sockeye price 
$1.00 $1.43 
-S39 -SI91 

-$90 
$77 

$!.75 
-5244 

Low run size 
Sockeye price 
$UXl $1.43 
-5321 -$1.122 

$!.75 
-S 1.970 

Change in setnet values · ' 
Medium run size 

Sockeye price 
Low run size 

Sockeye price 
.-\\location scenario 
+200.000 sockeye 
+I 00.000 sockeye 
-I OO.OtXl sockeye 

Sl.OO $143 
-$523 -$932 

-5434 
5412 

$!.75 
-$1.237 

$l.tXl $1.43 
-5497 -$732 

$!.75 
-$915 

Documentation for Drift and Setnet Pounds and Value Equations 

one 

dl9xx, dx.x 
weekvy, wyv 
log(ave lbs) 
log(ave val) 
shyy 
ssvv 
hoursyy 
hoursiyy 
loglen 
loggton 
lognton 
loghp 

Definition of Variables 
Constant term 
Dummy variable = l in year 19 .xx, 0 otherwise 
Dummy variable = l in week yy, 0 otherwise 
Natural logarithm of average weekly pounds 
Natural logarithm of average weekly ex-vessel value 
Central district setnet fishery open hours in week yy north of Blanchard Line 
Central district setnet fishery open hours in week yy south of Blanchard Line 
Cook Inlet drift fishery open hours in week vy outside the 3-mile corridor 
Cook Inlet drift fishery open hours in week vy inside the 3-mile corridor 
Natural logarithm of vessel length (feet), ADF&G registration file 
Natural logarithm of vessel gross tons. ADF&G registration file 
Natural logarithm of vessel net tons, ADF&G registration file 
Natural logarithm of vessel engine horsepower. ADF&G registration file 



Documentation for Equations 

: :-:ciepencien t 
·:.:1r:· ... :s.ole 

.Jne 
:!9 0 

· . ..;2 7 

·,.;2 8 

'N29 
•,;30 
1...JJ1 
w32 
w33 
w35 

l.ug(ave lbs) 
sh27 
sh28 
sh29 
sh30 
sh31 
sh32 
sh33 
ss27 
ss28 
ss29 
ss30 
ss3l 
ss32 

··.:.•o-:r~s 

·l. -12880 
-3.0558:2 
-2.08505 
0848519 

-.0730835 
).64730 

-0.56386 
.,J,33477 

-J.60885 
.0366-J: 
. ~-~12.3 

· .2S50l 
.087098 

25236 
.:5784 
. 98886 

'. :JOSl 
].4935: 
:1.29703 

Number of Observatlons 
:\-squared 
·.::.r!:"ected R-squ.tu~d 

.:urn c·: Squared !·~\'S lliu..1is 

:;tandard Error c 1 t :·.he :;_egresslon 
~~·ur:::.r:<·Jatson :-;\ .\t.:.::;t:.c 
:lean ·:Jf Dependent_ '.'.\!":' ... able 

-~ ta::.dard 

1033 

J.:-:-861 
,;,:.:586 
: . .:..~i94 

-.:>l38 
.. :._ ·) 91 s 
~-26739 

:.c2544 
2.68071 
0.51692 
1.81916 
0.56522 
1.06225 
0.20160 
.0312769 
0.46965 
1.39118 
0.35159 
\).32757 
•j.:. i:. 6 5 
c.:..:..1:..1 
0.34983 
0.42838 
1.12939 
1.05667 
0.32490 
0.31716 
J. ;,:;940 

') . 5 J 1 s 9 
0.62207 
:..:..JS55e+003 
:.04973 
:.69847 
·:.64009 
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.:::tat:::.stic 

5.4'7500 
3.34436 
:.62"734 
:.~3185 

··:5. 9l291 
0.18529 

--1.39733 
-2.42012 
-2.76405 
-2.00962 
-3.68888 

-.0798795 
-0.36251 
20.69581 
-1.20059 
-0.24064 
-1.73170 

1.94350 
4.31761 
2.46502 
0.24897 
0.82253 
1.02520 
2.82857 
0.40169 
1.55606 
2.29538 
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Job Ranking Method of Estimating Net Economic Value to Labor 
This section provides documentation for the net economic value results presented in Chapter IX. 
To estimate the net economic value of crew labor in the Cook Inlet fishery, we built a data set 
with 479 observations representing data on Cook Inlet fishing jobs and the alternative jobs crew 
members described in the crew survey and how they ranked them in overall preference. (Three 
observations on each job, with variations in earnings assumptions and ranking, are included; the 
number of unique jobs in the data set is about l 60.) A rank-order logit regression was used to 
estimate an equation predicting crew members· job preferences. The regression results appear in 
Table B- l 0. The variable definitions appear in Table B- l l. 

Table B-10. Crew Job Ranking Equation 

Variable Coeff. Std. Error t-ratio Prob. Minimum Maximum Mean Std. Dev. Coeff' Coeff' 
Mean Std. Dev. 

EARN ().{)788 0.0 t 94 .j 062 

SETC1 1.8721 0.9 t 80 2.039 

\VEEKSET -0.1697 II 0885 ·1.917 

ltPWSET 0.0280 0.0\65 \ .6'J7 

DRIFTCt 0.5506 11.4301 1.2XO 

HPWDRH 0.0163 11.0069 2.363 

CERTAIN 1.1490 11.1916 ~.997 

OFFICE S 1.1387 0.3315 .1.435 

Maximum Likelihood Estimates 
Log-Likelihood -152.69 
Restricted (Slopes=O) Log-L. -201.45 
Chi-Squared ( 8) 97.522 

O.IXXXl 
()()4(4 

11.0552 

0.0898 

0.21Xl5 

ll.0182 

O.IXXXl 

0.0006 

Significance Level O.!OOOOE-06 
N(O. l) used for significance levels. 

II 38 .\.45 

II 112879 

II 20 14 2.-!08 

II 126 15.58 

() 0.141 

II 147 8.461 

0 11.2756 

0 0.11080 

Table B-11. Definition of Variables 

.j 586 0.3507 0.3614 

04533 0.5390 0.8486 

.j t 77 -0.4085 -0.7086 

26.57 0.4356 0.7429 

IU-\84 11.0776 0.1918 

2~.39 0.1382 03984 

0.-\4 73 0.3!67 0.5139 

0.2721 0.09!5 0.3098 

EARN Earnings for the season or duration of the job; if the job is year-round. this is earnings for a 
period comparable to Cook Inlet fishing. 

SETCI 

WEEKSET 

HPWSET 

DRIFrCI 

HPWDRFf 

CERT,\IN 

OFF!CE_S 

Calculation of NEV 

1 indicating a Cook Inlet set net job; 0 otherwise. 

The number of weeks from the start of the set net fishing job to the end. 

The number of hours per week worked set netting during the season 

l indicating a Conk Inlet drift net job: 0 otherwise. 

The number of hours per week worked set netting during the season 

I if the ex-atlle expected earnings for the job were known with some certainty; 0 if the 
expected earnin)!S were uncertain. 

J indicating an ofnce job. for those who expressed a stong preference for working outdoors. 

This equation was used to calculate net economic value for three types of crew--drift crew, set 
net crew north of the Blanchard line, and set net crew south of the Blanchard line-across seven 
scenarios. Table B- 12 displays the assumptions used in calculating the changes in variables across 
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the scenarios. Table B-13 shows for Scenario A the mean value of each variable by type. Table B
I-t shows for Scenario A the calculation of the change in net economic value to crew. 

The formula for the change in NEV is: 

.. 
( B-8) ;_I.NEV = L ncrew, * ( incluu-inclu,0 )/{3 1 

i=l 

where 

J 
(B-9) inclu* = log 'I.eXUk/3 

;=1 

X,,k {3 is the linear combination of variables and coefficients from the job ranking equation. For 
our present application it was evaluated at average values of the variables for Cook Inlet fishing 
l.i= I) and for other jobs (j> 1) for each of three groups of crew-- drift crew, set net crew north of 
the Blanchard line. and set net crew south of the Blanchard line-- with two cases for each: loss of 
fishing hours or loss of week ( i= 1 to 6). The "inclusive value" incfu *-- an index of value for the 
menu of job alternatives-- is calculated at a base value (k=O), and with scenario changes (k= I), 

then differenced to get the net change. Dividing by the coeficient on earnings ~1 converts it into 
dollar units. Multiplying by the projected number of resident crew affected in each case (i= I to 6) 
and adding it all up produces an estimate of the total change in net economic value for resident 
crew. These calculations were performed in a spreadsheet model for which there is further 
documentation in Appendix B. 

Table B-12 displays key assumptions used in calculating the changes in variables across the 
scenarios. The changes in fishing weeks and hours were derived from the observed choices 
model. The observed choices model has a weekly time horizon. We assume that the predicted 
numbers of permits holders who do not fish under a given scenario shut down just for the week, 
not for the season. Thus we model a few crew members losing a full week of fishing hours, and 
the vast majoritv losing only the hours that the fishery would be closed. 
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Table B-12. Assumptions for Calculating Net Economic Value for Crew 
Scenario Name and Code 

+200K at +100K at ·100K at Low High Low run Low run, Low run, 
~ sonar sonar sonar price price low price high . . 

pnce 
~ 0 E M N ~ M 

Setnet Crew 
Change in number of jobs -I -I -I -I -I -I -I 

Hours lost, July 22-28, if whole week lost 

N. of Blanchard line -79.8 -79.8 79.8 -79.8 -79.8 -79.8 -79.8 -79.8 

S. of Blanchard line -75.5 -7'i.5 75.5 -75.5 -75.5 -75.5 -75.5 -75.5 

Crew who lose whole week 28 12 ( 10) 28 28 21 26 

Hours lost. July 22-28, only part of week lost 

N. of Blanchard line -.12.0 -I tl.ll 17.0 -.12.0 -32.0 -25.0 -28.0 -24.0 

S. of Blanchard line () () () I) I) -12 -12 -12 

Base Permits Fished -U8 -1.18 438 4.18 -!38 420 375 443 

Scenario Permits Fished 424 4.12 443 424 424 404 355 429 

Drift Crew 
Change in number of jobs -I -I -I -I -I -I -I 

Hours lost, July 22-28, if whole week lost -60.3 -60.3 60.3 -60.3 -60.3 -60.3 -60.3 -60.3 

Hours lost, July 22-28, only part of week lost -16.0 -X.O 7.0 -16.0 -16.0 -24.0 -28.0 -24.0 

Base Permits Fished 542 542 542 542 542 476 347 536 

Scenario Permits Fished 519 5.12 550 519 519 .152 289 403 

Calibration factors. 
Average to marginal earnings 1.993 1.998 2.097 2.023 1.985 3.259 3.300 

Price factor 1.0 1.0 1.0 0.7 1.22 1.0 0.7 

Low run factor 1.0 1.0 1.0 1.0 1.0 0.61 1.61 

Crew Population Base Resident Non-Resident Total Crew/Permit 
Number %of Tot Number (/(1 of Tot 

Setnet- N of Blanchard Line 223 53.1% 197 46.9% 420 1.0 

Set net- N of Blanchard Line 371 81.)% 84 18.5% 455 1.0 

Drift net 401 76.:i"/o 123 23.5% 524 .97 

The earnings data for all jobs comes from the crew survey. To calculate lost Cook Inlet earnings 
under each scenario, we converted total Cook Inlet earnings to an hourly average and multiplied 
by lost hours. Because proposed closures would be during the peak week of the sockeye run, this 
average calculation underestimates lost earnings. To correct for that underestimate, we scaled up 
estimated earnings changes to total 88 percent of the total income change estimated in Table VI-7. 
We benchmark our earnings to 88 percent of the total because crew income as reported by crew is 
about 88 percent of the crew income reported by permit holders. It is important to keep estimated 
changes in Cook Inlet earnings on the same relative scale as earnings reported by crew for other 
jobs. In this way we distribute the change in total earnings across individuals in proportion to 
their reported season earnings. 

-I 

-I 



"' ..., 
d< 
-~ .., 
c 

"' c. 
c. 
<( 

"0 
c: 
"' <( 

0 
·;;: 

"' c: 
Q) 
<.> 
(/) .... 
.E 

Cl> 
Ol 
c: 

"' .c 
(.) ..... 
0 
rn .... 
0 -<.> 
Cl> 
> 
"0 
c: 

"' rn 
Q) 

.0 

"' ·;;: 

"' > ..... 
0 
rn 
Cl> 
::I 

"' > 

Cl> 
Q. 

?: 
~ 
rn 
Q) 
::I 

"' > 
c: 
"' Cl> 
~ 
Ol 
c: 
rn 

:::> 
Q) 
::I 

"' > 
<.> 

E 
0 
c: 
0 
<.> 
w -Q) 

:z 
3: 
Q) .... 
(.) .... 
0 
c: 
0 -"' c: ::I 

"' <.> Cl> "iii 
~ (.) 

M "<:!" ..- ..-
' ' Ill Ill 
~ ~ 
.0 .0 

"' "' 1- 1-

Sample Calculation of Crew NEV using mean values by type: Scenario A 

coefficient 0 078799 0 078799 0 078799 
18721 -016965 002796 002796 055056 0016333 0016333 variables 

Scenario A 

set job- N 
set job~ S 
set week

set week

set hours

set hours

d1ift job 

drift weeks 

dr1ft hours 

)(both xbcr 

oth<>::Jrn 

8 8875 
3 6036 
8 8875 
3 6036 
8 8875 
3 6036 
4 5269 
4 5269 
4 52G9 

114601 0 
0 708786 0 

1 114601 2.45007 
0 /08786 2 404553 
1114601 2221151 
0 108 786 2 3GG731 
0117611 0 

0117611 1528741 
0 71:-G11 1 1228<1/ 

Cl<?81n dr_t<o;orr1 

3 28 -3 28 
4 4405 -4.4.:105 

328 -130251 
4 4405 -1 666624 

3.28 -0 522637 
4.4405 0 

4 706 -4 7056 
4 7056 -1 516911 
4 7056 -0 4021331 

s~tci ·no:;-eks~t 

7 4114 
7 7143 
7 4114 
7 7143 
7.4114 
7 7143 

0 0 
0 0 
0 0 

hpwset dhp·uset 

0 0 
0 0 

54 0 
51 9655 0 

54 -4 317673 
51.9655 0 

0 0 
0 0 
0 0 

drittc:i 

0 
0 
0 
0 
0 
0 

hp·ndrft dhpwdrtt 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

53 369 0 
53 369 -8 863031 
53 369 -2 353668 

1 149 1 1387 
r-<:rta:n ')ffiC:e-s 

0 3443 
02963 
0 3443 
0 29'33 

0 3443 
0 2963 
0 2694 
0 2694 
0 2694 

0 0164 
0 0741 
0 0164 
0 0741 
00164 
0 0741 
0 0451 
00451 
0 0451 

r1job<; inclu incluA dnev ncrew 
----- no earn change -----

tot dnev %resident res dnev tot dearn tot ciearn xbci dnev totdnev 

2 0333 1 423075 1.7128 -3 676755 
2 1892 1 228438 1 590941 -4 600348 

0 
0 

0 0 530952 
0 0815385 

0 
0 

2 0333 2 690499 2 638189 0 663841 27 96804 18 56633 0 530952 9 857837 -36 42864 91 73516 2 552707 -16 86139 
21892 2601902 2570552 0397843 0 0 0815385 0 0 0 2535881 -1717078 

0 
0 

0 
0 

0 -1994372 
0 -22 35892 

Total 

20333 2515096 2638189-1562105 392032 -612395 0530952-3251526-2048904 1285865 2262335-1789729 
21892 2570552 2570552 0 455 0 0815385 0 0 2()2()428 2366231 -1782453 
21491 1210486 2123788-11.59027 0 0 076673 0 0 0 0370797-2468692 
2 1491 1 941254 2 123788 -2 316452 22 23616 -51 50901 0 76673 -3949352 -33 73029 104 6345 1 648273 -15 46219 
21491 2073872 2123788 -0633464 5017638 -317.8492 076673 -2437047 -2021261 2361.1 175459 -14.92799 

.. - -~,- ~ ... .-.. .... ...,.~-1399 -96J !Ut -598 493 -477 I 1-:)::J :::0'.)J IOL 

% dnev/ % dearn/ 
Ave.dritt Ave.set dearn dnev 
-0704882 -0678661 2018517 0.495413 

-471 ' 

-7016 3' 
-81 101' 

-343.8~f 

-7490_3; 
-23432 
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Documentation of Average Salmon Weight Assumptions 
To calculate the average weight per fish for the Chapter IX analysis of changes in accounting 
income. we used the average harvest weights for the period 1990-95 (rounded to the nearest tenth of 
a pound). (Table B- 15) We assumed an average weight of 6.0 pounds for sockeye salmon harvested 
in Cook Inlet. Figure B-4 compares that assumed weight with actual average weights since 1980. 

(fOmcl;) 

Table 8-15 
Average Weight or Salmon Harvested in 

Gill Nets in Cook Inlet (pounds) 

1980-1995 llJHS-1995 1990-19()5 

Chinook 26.63 26.40 

Chum 6.61 7.0\ 

Coho 6.41 6.57 

Pink 33() :us 
Sockeye 6.19 ()l] 

. . lSER hie: (Jll! Net Harvest D:lta. 

Figure 8-4 

Average Weight of Gill Net Sockeye 
Salmon Harvests in Cook Inlet 
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Market Effects of Reduced Commercial Harvests 
Reduced commercial salmon harvests in Cook Inlet might-at least in theory-raise the price of 
salmon, not only in Cook Inlet but also in other parts of Alaska. A price increase would affect net 
economic value to Alaska commercial fishermen , as well as net economic value to Alaska 
salmon consumers. Below we detail how we reached our conclusions in Chapter VI about 
potential market effects of reduced commercial salmon harvests in Cook Inlet. 

Effects on Cook Inlet Prices 
As shown in Figure B-5, a reduction in harvests from Q would shift the supply curve for Cook 
Inlet salmon left to the dashed vertical curve Q*. As a result, the market price would rise. How 
much the price would rise depends on the shape of the demand curve. If the demand curve were 
steep (0**), a change in supply would have a large effect on price, increasing it from P toP**. If 
the demand curve were not steep (0*), a change in supply wold have only a small effect on price, 
increasing it from P toP* Thus, to understand the potential effects of a reduction in Cook Inlet 
commercial harvests, we need to know the shape of the demand curve for Cook Inlet salmon. 

The change in the price would also depend on the extent of the harvest reduction. For any shape 
of the demand curve, the larger the harvest reduction, the greater the price increase. 

Since fishermen's total revenues are the harvest volume times the price, in theory a reduction in 
harvests could cause fishermen's total revenues to increase, if the price rose enough. If the 
demand curve is steep enough so that percentage increase in the price exceeds the percentage 
reduction in the harvest, leading to an increase in total revenue, economists refer to the demand 
curve as inelastic. If the demand curve is not steep enough for the rise in price to offset the 
reduction in quantity, economists refer to demand as elastic. 

Figure B-5. Effects of a Reduced Commercial Harvest on Cook Inlet Ex-Vessel Prices 

Price 

P** 

P* 
p 

Marginal cost 
(supply) 

D* 

D** 

Marginal 
benetit 
(demand) 

Q* Q Quantity harvested 
To examine how significant the change in price might be for Cook Inlet salmon, the first issue is 
the extent to which Cook Inlet salmon and other Alaska salmon are "substitutes" for which 
demand is interdependent. If Cook Inlet sockeye are not a close substitute for other sockeye, it is 
supply and demand for Cook Inlet sockeye that's relevant for determining the Cook Inlet price. 
But if Cook Inlet sockeye and other sockeye are close substitutes, then it is supply and demand 
lor all sockeye that's relevant for determining the Cook Inlet price. 
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There is abundant evidence that Cook Inlet sockeye are very close substitutes for sockeye from other 
areas of Alaska. One indication of this is the strong correlation between the price of Cook Inlet 
sockeye and the price of sockeye from other areas, which is shown in Table B-16 and Figure B-6. 

Among Japanese salmon importers-who buy almost all of Alaska's frozen sockeye salmon 
production-Alaska sockeye salmon from areas other than Bristol Bay (the largest producing 
area) is collectively referred to as "local" sockeye. Typically on the Japanese market "local" 
sockeye commands a price premium over Bristol Bay sockeye, but prices are very closely 
correlated at all levels. from ex-vessel prices through Japanese wholesale prices. This close 
correlation suggests that it is unlikely that a limited reduction in average Cook Inlet sockeye 
harvests would have much effect on average Cook Inlet prices. 

A quantitative test of the degree to which Cook Inlet harvests may have an independent effect on 
Cook Inlet prices is provided by the regression results in Table B-17. This shows an ordinary least 
squares regression in which the dependent variable is the log of the ratio of the Cook Inlet ex-vessel 
price to the Bristol Bay ex-vessel price and the dependent variable is the log of the ratio of Cook 
Inlet harvest to total Alaska sockeye harvest. The estimated coefficient for the harvest ratio was 
statistically significant (t statistic= -3.18), but the coefficient was quite small (-0.16). The regression 
results suggest that on the average, a 10 percent increase in the Cook Inlet share of statewide 
sockeye harvests is associated with a 1.6 percent decline in Cook Inlet prices (relative to Bristol Bay 
prices). The regression explains about 40 percent of the variation in the Cook Inlet relative price. 

As shown in Table B-16, between 1980 and 1995, total Alaska sockeye harvests averaged 260 
million pounds, while Cook Inlet sockeye harvests averaged 28 million pounds, or II percent of 
total Alaska sockeye harvests. A reduction of 1.4 7 million pounds in the Cook Inlet sockeye 
harvest (the assumption for Scenario A) would represent about a 5.2 percent reduction in the 
average Cook Inlet sockeye harvest, but only a 0.6 percent reduction in the average statewide 
harvest volume. Evaluating the regression equation at our base-case price scenario (approximately 
equal to the average price prevailing over the past five years), a 5.2 percent reduction in Cook 
Inlet harvest would raise Cook Inlet sockeye prices by about one cent per pound. One cent per 
pound applied to an average harvest of 28 million pounds yields a change in revenue for the 
fishery of $280,000. Multiplying average harvest shares of the drift and set fisheries by their 
resident shares of the harvest, we expect 84.9 percent of this total would be harvested by 
residents. This would yield an increase in gross revenues of $238,000. This gain would partially 
offset the projected loss of revenue of $1.785 million from the harvest reduction. 

The regression estimates the effects of year-to-year fluctuations in harvest levels on prices. The 
changes in management studied in this report, however, would reduce harvests permanently by a 
small amount. Over a longer period of time, capacity constraints that might affect Cook Inlet 
prices during years with especially large or small runs are not likely to be a factor if processors 
and shippers can anticipate smaller average harvests. For this reason, the estimate of a one cent 
gain in the price predicted by the regression is probably an upper bound. The change that would 
actually occur is undoubtedly much less, and may be trivial. 

The average reduction in the statewide harvest volume would be so small that the effect on Cook 
Inlet ex-vessel prices would be very small-and therefore the effects of the price change on net 
economic value of the commercial fishery would be small relative to the effects of changes in 
harvest volumes. If we consider all Alaska fishermen, however, then even a small change in price 
might have an important effect on net economic value. If a reduction in Cook Inlet harvests led to 
a small increase in the average statewide price of sockeye, then net economic value to Alaska 
fishermen would rise by an amount equal to the statewide harvest volume times the price 
increase. Because the statewide harvest volume is large, even a small increase in price could 
result in a large increase in total value. In effect, fishermen in other parts of Alaska might benefit 
from a reduction in Cook Inlet harvests, to the extent that they got a slightly higher price. 
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Figure B-6. Ex-Vessel Sockeye Salmon Prices 
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Table B-17. Regression Analysis of Sensitivity of Cook Inlet Ex-Vessel Price to Harvest 
Level 

Dependent variable is the natural logarithm of the ratio of the Cook Inlet sockeye price to the 
Bristol Bay sockeye price. Independent variable is natural logarithm of the ratio of the Cook Inlet 
sockeye harvest to the total Alaska sockeye harvest. 

Constant 
Standard Error of Regression 
R Squared 
No.of Observations 
Degrees of Freedom 

Coefficient 
Std. Error 
t statistic 

-0.041 
0.111 
0.419 

16 
14 

ln(Cl catch/ 
AKcatch) 

-0.159 
0.050 

-3.178 

How significant this effect might be depends on the elasticity of demand for Alaska sockeye. The 
more inelastic the demand is, the greater the potential change in price. Various evidence-such as 
the great amount of attention paid to North American sockeye supply by Japanese importers
suggests that short-run changes in Alaska sockeye harvests do in fact affect short-run prices. 
However, for several reasons, we believe that long-run demand for Alaska sockeye is much more 
elastic than short-run demand, and the change in statewide average prices as a result of a long-run 
reduction in average harvests would be relatively small. 

One reason is that the supply of substitutes for Alaska sockeye is growing. Canadian and Russian 
sockeye compete directly with Alaska sockeye on the Japanese market, and imports from Russia 
have grown substantially in recent years. Even more important, the last seven years have seen 
very rapid growth in production of farmed Chilean coho salmon, which also competes directly 
with Alaska sockeye on the Japanese market. Other species, including Japanese fall chum salmon 
and farmed Atlantic salmon, also compete less directly with Alaska sockeye. As the supply of 
these other species grows-and in particular the supply of farmed coho salmon-the relative 
effects of a given change in Alaska supply on sockeye prices will decline. 

Figure B-7 shows the rapid growth in total world salmon supply in recent years, primarily as a 
result of growth in farmed salmon production. As the world supply grows, Alaska sockeye is 
becoming an ever-smaller share. To an ever greater extent in the future, the price of Alaska 
sockeye is likely to reflect the production costs of competing farmed salmon. As a result, the 
average supply of Alaska sockeye will have less and less of an effect on average Alaska prices
even though short-run fluctuations in supply might have short-run effects on sockeye prices in 
any gtven year. 
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Figure B-7 
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Table B-18 provides the results of a simple ordinary least squares regression of the ex-vessel 
price of Bristol Bay sockeye salmon against total Alaska sockeye harvests. The estimated 
coefficient for the total Alaska harvest is negative (as expected), but is significant only at the 7 
percent level (t statistic= -1.95). The results suggest the obvious: more factors than sockeye 
harvests affect the price of sockeye salmon. These factors probably include-to name just a 
few-exchange rates, Japanese economic conditions, world supply of competing salmon species, 
and long-run trends in Japanese tastes and the Japanese distribution system. 

Formal econometric measurement of the effects of these factors, and how Alaska sockeye prices 
might change in response to a reduction in average Cook Inlet sockeye harvests would require the 
specification of a system of equations modeling supply and demand in all the Kenai River red 
salmon markets as well as the markets for all substitutes. The complexity of the world salmon 
market, as well as the absence of data for many important variables, would complicate estimation 
of such a model. 

Herrmann (1993) and HeiTmann, Mittelhammer, and Lin (1992) attempted to estimate a full 
econometric model of Alaska salmon demand. In order to obtain enough observations to estimate 
their model, however. they estimate equations to explain quarterly price movements. Models 
estimated to explain monthly or quarterly price changes are likely to give biased and misleading 
results when applied to long-term changes in supplies. The reason is that the change in 
equilibrium prices that follows from a permanent reduction in Cook Inlet harvests is likely to be 
much smaller than the temporary fluctuations within the year. Over a longer period of time, 
wholesalers and consumers have more time to locate and acquire substitutes for Alaska sockeye. 
Increasingly, farmed salmon are emerging as such a substitute. In the long run, the price of 
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farmed salmon will largely determine prices of all wild salmon species. Not enough data are yet 
available to estimate an econometric supply relationship for farmed salmon, but the abundance of 
potential sites and producing areas suggest that the long-run supply is lik~ly to be highly elastic. 
Any long-term rise in salmon prices would be eliminated by an increase in farmed supply. Since 
the investment in farmed stock would take a few years to hit the market, the dampening effect on 
price t1uctuations would not be visible in annual data. 

This means that econometric models with high historical explanatory power probably give biased 
and misleading results when applied to the analysis of the effects of long-term changes in salmon 
supply on salmon prices. The world salmon industry is in a time of rapid change due to the very 
rapid growth of world farmed salmon supply. The change in equilibrium prices due to a 
permanent reduction in Cook Inlet harvests is certain to be much smaller than the price effects of 
temporary--even year-to-year--t1uctuations. 

In sum, then, if average Cook Inlet sockeye harvests were reduced, Alaska residents who fish 
commercially for sockeye in other parts of Alaska might enjoy a small increase in price. We did 
not estimate this potential increase in value to other Alaska resident fishermen, and we believe 
that it would be extremely difficult to do so with any degree of reliability. However, we believe 
that the supply response would be elastic,so that the additional value due to the higher price 
would be less-probably much less-than the loss in value to Cook Inlet fishermen. It would be 
further offset because a substantial share of the total Alaska sockeye harvest is caught by non
resident fishermen, in particular in Bristol Bay. 

Table B-18. Regression Analysis of Factors Affecting Bristol Bay Ex-Vessel Price: 
Effects of Total Alaska Sockeye Harvest 

Data Used for Regression Dependent variable: Bristol Bay price 
Bristol Independent variable: Total Alaska harvest 

Bay 
real Total 

ex-vessel Alaska Regression Statistics 

price !-iockeye 
($1994) harvest Multiple R .46 

1980 $0.90 186.700 R Square .21 
1981 $1.12 225.956 Adjusted R Square .16 
1982 $0.95 188.550 Standard Error 0 
1983 $0.88 305.641 Observations 16 
1984 $0.86 222.699 
1985 $1.06 221.508 AnaLysis of Variance 
1986 $1.78 194.557 df Sum of Squares Mean Square F 

1987 $1.74 224.831 Regression 1.000 0.811 0.811 3.78674 
1988 $2.62 188.553 Residual 14.000 2.997 0.214 
1989 $1.52 260.671 Total 15.000 3.807 
1990 $1.25 305.969 
1991 $0.82 255.519 Coefficients Standard Error t Statistic P-value 

\992 $1.18 345.810 
1993 $0.69 379.110 Intercept 2.141 0.501 4.27 0.00067 
l<l94 $0.97 294.160 Total A Iaska harvest -0.00000366 0.00000188 -1.95 007064 
1995 $0.73 352.649 

!SER file: Pnce regressJOns. 
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Table C~l. Overview of Resident and Non~ Resident Fishing Trips and Expenditures 

I Alas~a RestdCOIS (al :-<on-Res1dents t a} 

I All All 

I 

:\11 Kena1 1\enat July All All All Kenai Kenai July 

i' Son/Jcerllrnl Kenru River tnps tor Southcentral Kenai River trips lor 
Alaska River July ··r~d salmon"' AlasKa River July "'red salmon"' 

If'\ OS In OS lf'\!)S N ,;almon"' lf'\n!." '""' mru or "'salmon'" 
bumated number or households which took. tn IJ0,(l7R ~4.464 14.1!71 7.603 57.985 32.074 13.022 7.872 
E.summed total trips (b) 625.896 \63,204 77.887 52.278 98,645 37,616 15,263 8,406 

Sample S!l.e for detailed expenditure data 82J 168 6/ " J.688 /.403 572 315 
Esnmmed 95% cont. mterval for total tnns (b) +1-16.6% +1-37% +l-44'fo +!o54.4% +1-3.7% +1-5.2% +1-8.5% +1-12.9% 

Avera ems r household 1 •.u 6.7 5.5 1>.9 17 \.2 1.2 11 
~~~timated total fishing days (c) !.138.946 :66,023 147,354 105,201 285,370 131,997 53,742 37,381 
Average number of" days per trip LX 16 19 2.0 2.9 3.5 3.5 4.4 
A vera;c number of davs oor household \8.8 10.9 10.5 13.8 4.9 41 4.1 4.7 
E,timMttd expenditures (d) 
Food (el $20.016.367 $4.650.834 52,117,121 S\.851!.172 $5.015.227 $2.307,687 S772.143 $536,164 
Lodging and camping 53.358,807 $533,092 $!98,966 5165,227 $4.439,637 52,363.099 $980,164 $582,580 
Tackle, bait and miscellaneous $24,442,375 $3.035,472 SL438,840 Sl.OI8,!32 $5,050,625 $2,488,969 $979,951 $634,663 
Charter and guide services. total $7.401.687 ~193,938 $173.095 586,548 $15,520,598 $6.005,653 $2,779,213 $1,089,339 

Atr charter $!,893,289 
Boat charter S4.660.81\ S.$96,553 5173,095 Sl\6,548 
Guu.le servtces (g) 5847,587 5297.385 

Fi.~h proccssmg (f) $1.689.110 $666,518 $355,994 $161,932 I Commerc1al transponauon S768.783 Sl56.881 $143.182 SU94.276 S716.55! $292,512 $!93,726 
'!lo:u rnamteoance and investment (b) $8,939 . .$73 $1.477.376 $649,50') 5472.788 $1.879,662 $541.049 S272.526 $156,894 
Veluclc mamtenance and mvesunent thl s 15.027.:)7) $4.011..599 51,9.14.150 $1.334.066 S-t.509,683 $2.227.62.$ $966,448 $672.653 
Fuel S\3.948.170 52.066.4641 $984.574 $759,1111 
Other transponation expenditures 0) 52,929.824 $311.206 $55,360 51.'Hl 
!'Jane mamtenance S582.79lJ 576,489 S76,4l:l9 
TOTAL $97,415,556 $17,113,351 $7,771,286 $5.6911,255 $39,498,818 $17,317,150 $7,398,951 $4,027,951 

Estimated 95% con!. interval for total expend. +1-11.7% +1-13.7% +1.)4.7% ., .14.7% +1-6.4% +1-10.9% +1-18.1% +1-24.6% 

l:<:slimj;lttd expenditure• per trip 
Food (e) $31.98 $28.50 $27.18 $3~.54 S50.84 $61.35 $50.59 
Lodging and camping $5.37 $3.27 $2.55 $3.16 $45.01 $62.82 $64.22 
Tackle, bait and miscellaneous $39.05 $18.60 $18.47 $19.48 $51.20 566.\7 $64.20 
Charter and guide services, total 511.83 $4.86 $2.22 Sl .66 S\57.34 $159.66 $!82-09 

Air charter $3.02 
Boat charter $7.45 $3.04 $2.22 $1.66 
Guide services (g) sus Sl.82 

Pisb processing (f) $17.12 $17.72 $23.32 
Commercial trunsponation $1.23 $0.96 S\.84 $14.13 $19.05 S19.16 
Boat maintenance and investrnetl! (h) $14.211 $9.05 $8.34 $9.04 $19.05 $14.38 $17.86 
Vehicle maintenance and investment (h) $24.01 $24.58 $24.83 $25.53 $45.72 $59.22 $63.32 
Fuel $22.2<) $12.66 $12.64 S\4.53 

1 

Other transponation expenditures $4.611 51.91 .$0.7! .liO.CXi 
!'Jane mamtenance 50.93 $0.47 $0.98 
TOTAL $155.64 S\04.86 $99.78 $j(l').00 $400.41 $460.37 $484.76 
E,limv.ted total en;;;.diture~r dav S85.5J $64.33 $52.74 $54.17 $138.41 5131.19 S\37.68 

ta 1 Data !Or Alaska restdents are tor all tnps ongmaung !rom ~outhcentral Alaska. May tll.rough Octoher. Most of these trtps are to soutbcentraJ Alaska sttes. TbiJS, 

these data include a small number of trips to sues outside ot southcentral Alaska. and exclude 11. ~·mall number ot tnps to southcentral Alaska mes originating in other 
parts of Alaska. Data for non-restdents are for all trips, January Utrough December. to southcenlral Alusk.a s1\u. (b) Tripr> represent household trips. not angler trips. 
if Ulree people from one household take a trip together, this counts as one trip. A percentage rlllge tor v, 95% contidence interval for total trips was estimated as (1.96 

>::standard error of the meanymean trips per household. (c) Days represent household days, not angler <lays. 1f three people from one household take a one-day trip, 
I his coums ru; one household day. (d) Expenditure categories differ between reSidents and non-re~tdems. due to differences in the amount of detail in data collection and 
~odin g. There are also slight difference:> between residents and non-res1dents tn what is included in each expenditure category. For this reason, comparisons of resident 

md non-resident expenditures are more accurate than totals than tot individull.l c11.tegones. (e) Non·resulent tood expenditures were estimated based on resident food 

~xpenditurcs. (0 For restdems, fish processmg is included in "tackle, batt atHl mtscellaneous." (g) 01 the 11100 tnps by Alaska residents in 1993 lor which we 
..:nllected deuuled e:~:penditure infonnauon, U1ere were 3 July trips to Kenai River sttes, by 2 nou~eholds, which reponed using gutde servtces. For all three trips, the 

households reported zero expenditureb" (or guide$. Tit ere are several potent tal explanations, ~·uch as U1e poss1h!IUy that the anglers were gtven guided trips as presents 
(resulting m no expenditures by the angling hou.seho!d) or that the I(IJtdes were friend.:; of the househoht llnd provtded the guiding serv1ces tor free. (h) For 

non-residents, category mcludes rentals (but not chartern Includes tuel expenditures tor non-ruidents. 111 Includes rentals, fuel payments for friends vehicles and 

$63.78 
$69.31 

S7S.SO 
$129.59 

$19.26 
S23.05 
$18.66 

$80.02 

$479.18 

$107.75 

other mi~cellaneous expenditures on vehicles not owned by the hollliehold. (I) A percentage range for 11. Y.'i% c<1ntldence interval for total expetlllitures was calculated by 

\!irs!) summarizing all expenditures by trip, {second) calculating the mean and the stlllldatd error ot the mean ol total expenditures per tnp, and (third) using the same 
lormula as described in note (b) above. lSER file: Res & Non-Res. Profile. 



Table C-2. Allocation of Estimated Non-Resident Expenditures for Kenai River July 
Trips to Cook Inlet Salmon Economic Impact Model Expenditure Categories 

Cook Inlet Salmon Eco!Mmi..: 
Table C-1 expenditure .:alt:?Ol)' Expcnditurcs Impact Model category 

Food $536.164 Food 

Lodging $582,580 Lodging 

Tackle, bait and miscellaneous $634,663 All other trip-related expenditures 

Charter and guide services. total $1,089.339 Boat charter 

Guide services 

Fish processing $161.932 Guide services 

Commercial transportation $193.726 Commercial transport 

Boat maintenance and investment $156.894 Fuel 

Personal transportation, parts 

Personal transportation, repair 

Vehicle maintenance and investment $672.653 Fuel 
Personal transportation. parts 

Personal transportation, repair 

TOTAL $4.027,951 TOTAL 
Note: Data are for Kenai River July trips for "red salmon" or "salmon." 

ISER file: Res & Non-Res Prl)file. 

(ft, ofT able 

Vlll-1 
category Expenditures 

100.0% $536,164 

100.0% $582,580 

100.0\if $634,663 

330\if $359.482 

67.W7t $729.857 

IOO.Wh $161.932 

100.0% $193.726 

50.0GJc- $78.447 
25.09. $39.224 
25.0Gk $39.224 

500% $336327 

25.0'1 $168.163 

250% $168.163 

$4,027,951 



Table C-3. Estimation of Expenditures per $Million of Total Expenditures for 
Kenai River July Trips, by Cook Inlet Salmon Economic Impact Model Categories 

Estimated 

total 

Cook Inlet Salmon Economic non-resident Distribution of expenditures 

Impact Model category expenditures (a) Residents (b) 

Food $536.164 27.2% 

Lodging $582.580 2.6% 

All other trip-related expenditures $634,663 18.5% 

Commercial transport $193,726 1.8% 

Fuel $414,774 12.7% 

Air charter 0 0.0% 

Boat charter $359.482 2.2% 
Guide services $891,789 0.0% 

Personal transportation, repair $207,387 0.4% 

Personal transportation, parts $207,387 0.4% 

Boats, new investment 0 4.1% 

Boat maintenance 0 4.3% 

Plane maintenance 0 1.0% 

Vehicles, new investment 0 14.6% 

Vehicle maintenance 0 103'k 

TOTAL $4.027,951 100.0% 
Note: Data are for Kenai River July trips for ''red salmon" or "salmon . 

(a) Sec Tabk C~2. 

.. 

(b) See Table Vll-2. 

ISER file: Res & Non-Kes Profile. 

Nonresidents 

13.3% 

14.59'< 

15.8% 

4.8% 

103% 

0.0% 

8.9% 

22.1%· 
5.1% 

5.1% 
0.0%. 

0.0% 

0.09'< 

0.0% 
0.09(. 

100.0% 

Expenditures 1 er $million 

Residents Nonresidents 

$272.000 $!33.111 

$26,000 $144,634 

$185.000 $157.565 
$18,000 $48,095 

$127,000 $102,974 

$0 $0 

$22,000 $89,247 

$0 $221,400 

$4.000 $51.487 
$4,000 $51.487 

$41.000 $0 

$43,000 $0 

$10.000 $0 

$146.000 so 
$103.000 so 

$1.000,000 $1.000.000 



Table C-4. Assumed Share of Expenditures Made Within 
the Kenai Peninsula Borough 

Changes in 

Trips to the Trips to non-resident 

Tyne of Exoenditure Kenai River Other Sites exoenditures 
Food (a) 75% 30% 75% 
Lodging (a) 75% 30% 75% 
All other trip-related expenditures (a) 100% 40% 100% 
Commercial transport (a) 25% 10% 25% 
Fuel (a) 30% 12% 30% 
Air charter (a) 0% 0% 0% 
Boat charter (a) 100% 40% 100% 
Guide services (a) 100% 40% 100% 
Personal transportation. repair (b) 15% 6% 0% 
Personal transportation. parts (b) 15% 6% 0% 
Boats. new investment (b) 2% l% 0% 
Boat maintenance (b) 15% 6% 0% 
Plane maintenance (b) 15% 6% 0% 
Vehicles. new investment (b) 5% 2% 0% 
Vehicle maintenance (b) 15% 6% 0% 

Note: We d1d not collect mfonnauon m our surveys on where expenditures were made; 
estimates are our best judgment. 

(a) Estimates are less than 100% for trips to the Kenai River because some trip-related 
expenditures occur outside the Borough. Estimates are greater than 0% for "Other 
Sites" because many of these sites are located within the Kenai Peninsula Borough. 
(b) These expenditures are origin~dcpendent. Our assumptions reflect our best 
judgment as to the number of trips originating from the Kenai Peninsula. and where 
Kenai Peninsula residents make expenditures for repair, parts, investment and 
maintenance. ISER file: Sport Analysis. 



Table C-5. 
Estimated Change in Economic Impacts due to Changes in Sport Fishing Expenditures, 

by Type of Expenditure and Region 

Alaska OutputlSales Alaska Payroll Alaska Emnloyrnent 

Type of Expenditure Direct Indirect Total Direct Indirect Total Direct Indirect Total 

Estimated change in statewide 

economic impacts due to changes 

in expenditures for: 

Resident Kenai River trips $259,620 $175,909 $435,535 $93,725 $44.662 $138,387 4.8 1.7 

Resident trips tu other sites -$235,500 -$159,644 -$395,155 -$81,415 -$39,569 -$120,984 -4.2 -1.5 

All non~residt.:nt trips (a) $1,732,300 $1,164,226 $2,896,855 $664,583 $3!0,342 $974.925 32 9 12.2 

TOTAL $1,756,420 $1,180,491 $2,937,234 $676,894 $315.435 $992.329 33.5 12.4 

Estimated change in Kenai 
Peninsula Borough economic 
impacts due to changes in 

expenditures for: 
Rc.::sident Kenai River trips $161,038 $105,525 $266,564 $58,393 $27,271 $85,664 3.1 l.l 

Resident trips to other sites -$56,273 -$36,470 -$92,743 -$19,613 -$9,279 -$28,892 -1.1 -0.4 

All non-resident trips (a} $1,278,947 $839,538 $2,118,485 $506,171 $228.797 $734,968 25.5 9.1 

TOTAL $1,383,713 $908,593 $2,292,306 $544,951 $246.789 $791,740 27.6 9.7 

Estimated change in economic 
impacts elsewhere in Alaska 

due to changes in 

expenditures for: 
Resident Kenai River trips $98,582 $70,384 $168,971 $35,332 $17.391 $52,723 1.7 0.7 
Resident trips to other sites -$179,227 -$123,174 -$302.412 -$61,802 -$30.289 -$92,092 -3 I -1.2 
All non-resident trips {a) $453,353 $324,689 $778,369 $158,413 $8 I .545 $239,958 7.4 3.1 
TOTAL $372,707 $271,899 $644,929 $131,943 $68,646 $200.589 6.0 2.6 

Regional distribution of 

ch:.10ges in economic impacts: 
Kenai Peninsula Borough 79f-Jc. 77L/,. 78% HIck n(;; i)()lj(, 8Yh 71Jilt 
Ebewhcrc in Alaska 21£-?" 23Ck 22% 19o/c 22Ci( 2.()Cf<, !89t 21% 

Source: Statewide economic impacts from estimates presented in Chapter IX. Kenai Peninsula Borough t.:conomic impacts summarized from cakulatwns 
in Tables C-5, C-6 and C-7. Economics impacts elsewhere in Alaska calculated as difference between statewide impacts and Kenai Peninsula Borough 

impacts. Note that regional estimates are only approximations, based on "best judgment" estimates of whe:re e:xpenditure:s are: made:. 
(a) Economic impacts of changes in non-resident trips are for "medium estimate." 
ISER file: Sport Analysis, regional. 
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Table D-1. Change in Commercial Harvest Volume, by Scenario 

Scenario Name and Code* 

+200K at +lOOK at -I OOK at Luw run, 

sonar sonar sonar I.ow price High price I -!1\V run High run lm~_rricc (c) 

A D E AI A2 A3 A4 A5 
Change in drift~net harvest (lbs) 

Sockeye -360.000 -180,000 180.000 -360.0(X) -360.01XI -2.094.000 0 -2.09-UXIO 
ChiOl)(lk -2.580 -1.290 1.290 -2.580 -2.580 . 7.740 0 -7.740 

Coho -6,40X) -3,200 3.200 -6.400 -6.4<Xl -214.400 0 -214.41Xl 

Chum -40.200 -20, I (X) 20. J(XJ -40.200 -40.200 -114.91Xl 0 · 3l..t.~.HXJ 

Pink 0 0 () 0 0 -46.200 0 ---lA.200 

1XlTAL -409,180 -204,590 204.590 -409.180 -4(~).180 -2.677.240 0 -2.677.240 

Change in set net harvest (lbs) 
Sockeye -1,110.tXlO -555,00X) 555,1Xl0 -I ,111UXIO -1 110.tXHl -66((000 0 -Mh. ooo 
Chinook -38,700 -19,350 19,35() -38.700 -38.700 -38.700 0 -38.700 

Coho -19.200 -9,600 9.600 -19.200 -19.200 -19.200 0 -19.200 

Chum 0 0 () 0 0 0 0 0 

Pink 0 0 0 0 0 () 0 0 

TOTAL -1.167,900 -583,950 583.950 -1 167.900 -1,167.900 -717.9tXI 0 -7!7.YOO 

Change in total commercial 
harvest (lbs) 

Sockeye -1.470.000 -735,000 735,000 -1.470.tXIO -1.470,tXIO -2.754.(XIO 0 -2.754.tXIO 

Chinook -41,280 -20,640 20,640 41,280 -41.280 -46,440 0 -46.440 

Coho -25,600 -12,800 12.81Xl -25.600 -25.600 -213.6tXI 0 -233,()00 

Chum -40.200 -20,100 20,10X) -40,200 -40.200 314.9tXl () -314.91Xl 

Pink 0 0 0 0 0 -46.200 0 -46,200 

TilT AI. -1.577,080 -788,540 788.540 -1.577.080 -1.577.080 -3.395.140 0 -3.395.140 

* Assumptions and <~nalysis for Scenarios Band Care the same as for Scenario A. 

Source: C<..~kulated from ADFG assumptions about changes in number of fish harvested and ISER assumptions ahDul av~;ragc fish weights. sbPW!l in App<.:IHJix B. Table 

B-15. ISER file: Net value changes. 



Table D-2. Summary of Information Reported in 
Interviews with Cook Inlet Processors 

I Processor stz.c l Jbs processed 10 !4441 
I 

! ~1ore than L..:ss than 

~ rrullion !bs ~ nullion lbs Total 

Number of rrocesS\lfS !nll!rvtewed 5 .j 0 

Pounds processed In IIJIJ4 

Kwg:s 525.500 )00.000 825.500 

Reds 13.490.000 5.870.400 19.360.400 

1'1nks 1.101.500 197.700 1.299.200 

Coho 1.815.500 2-t 1.000 2.056.500 

Chum 1.667.500 18.!.000 I. 8 5 1.500 

Salmon t s~ctes 0111 sp..-~1!1ed \ 8 .600' ()()() () 8 '600. ()()() 

TOTAL 27.200.000 li.793.1 00 33.993.100 

Number of empln~·ces 

Seasonal employel'S 885 877 1762 

Alaska restdents 538 .!13 952 

From Ken;u 1\•mn:;ul:l .!01 -~60 161 

From other pans ''I ,\Iaska 138 5.1 191 

Non- ReSl!.knts 347 .!64 810 

Summer adrrurustraU\'<.: L'mployees 

Summer adnurustrauve ..:rnployet!s .!3 25 68 

Alaska reSllknts .!3 I J 56 

From Kena.~ Penmsula )6 1) .!9 

From other pans n!' Alaska 1 () 7 

Non-restdents 0 12 12 

Estimated tntaJ sulmnn 
season employmL•nt 

Total 928 902 1.830 

Res1dent 581 .!26 1.008 

Non-resH.knt .\..1.7 .!76 822 

Emplovment rcpurtcd to DEC 1a1 850 645 1..!95 

Estimated empluyment months 

per milllon p_ounds pron:ssed 1 b) 51.:! 199.2 80.8 

Estimated resld•mcy shares 
as reported tn lntL•rvlcws 

Restdent 63o/c 47% 55% 

Non-restdent 37o/c 53o/c 45% 

Estimated resldt!ncy shares based 

on Department uf Lahur data ~c) 
Rest dent 39% 24% 33% 

Non·n'!stdent 6\9c i6S· 67% 

Ownership. by Volume td) 
ResH.ient 78% 65~'(· 75% 

Non-restdent 21<7( 3501, 25% 

Source. lntervtews .:onJuctcd wnh adaurustrauve personnel of Kenru Perunsula salmon processors m 

November and Dl•c.:mbt:r of \9':M. See AppendiX J for tntervtew quesuons and a summarv of responses. 

1 al Esumatcd m<L\Imum number of employees usmg fresh water. as reported on Seafood Procl!ssors 

Pernut Appllr.:auons \)n !ik at the Alaska Depanment of Envtronmental Conservauon. 

I b) Based on assulllpuon I hat the salmon processmg season lasts 1.5 months duly Jthrou!,!h August 15l. 

I C) Cakulated fn1m r.:std.:ncy share data reported 10 Kathryn Lizik and Jeff Hadland. Nonrestdents Work.mg 

1n Alaska. \~4.\ tc\\askJ Department of Labor. January 1995). wet!J:hted by volume processed reported m 

processor mterVll'W~ Nntc that these daca mclude workers 10 other plants owned by these comparues m 

more remote CC!!l\lns (1! Alaska; thus they may underscate the resident share on the Kenru Perunsula. 

1J) Based on mtL'n·1.:w rl·sponses about processor ownership. weighted by reponed volume pror.:essed. 

ISER file: Proce1»snr survcv employment. 



Table D-3. Pacific Associates' Estimates of Employment and 
Alaska Expenditures of Kenai Peninsula Seafood Processors. 

Second and Third Quarters. 1992 

i hrst ouaner s~cond quarter Total 

Employment 

Average employees/month 1.507 2.424 

Total emplovee months ~.521 7.:::7::: I 1.793 

EXPENDITURES lei 
Non-Labor 
Consumables (al $501.376 5518.555 S\.019.931 

St!rvtces ibl $488.472 5351.543 $840.015 

UtilitJ.es 

Electnc 5357.283 5585.123 5942.406 

Water 570.545 582.807 5153.352 

Sewer 55.474 $9.030 s 14.504 

Utilities. total $433.302 5676.960 51.110.262 

Employee aufare 5193.641 594.794 $288.435 

Other 53.097 52.930 56.027 

Scholarships & donauons s 11.658 s 11.658 sn316 

Labor 

Payroll 56.552.263 '513.125.597 $19.677.860 

Employee benet1 ts i c l s 1.965.6 79 53.937.679 55.903.358 

Taxes 
State raw fish tax $'2.209.324 $1.793.639 $4.002.963 

Round pounds processed 
Salmon 

Chinook J 18.567 136.529 455.096 

Sockeye 30.438.289 30.438.289 60.876.578 

Coho 1.224.286 1,836.430 3.060.716 

Pink 421.534 3.793.809 -1.215.343 

Chum 616.32:! 1.483.086 2.099.408 

Total 3],018.998 37.688.143 70.707.141 

Other spectes 22.695.730 U0\.625 26.997.355 

Total 55.714.728 41.989.768 07.70!.496 

Payroll per employee month $1.449 51.805 S\.669 

Employee months/million Jbs {d) 8 I 17) 121 
Esumated expendltures/lb (dl 

Labor $.118 $.313 $.201 

Employee benefits $.035 $.094 $.060 

Consumables $.009 s 012 $.010 

Servtces $.009 $.008 $.009 

Utilities S.008 $.016 S.OII 

Miscellaneous $.004 5.003 $.003 

State raw fish tax S.O·!O S.04J 5.041 

tal Consumables were dehned lor the survey as those g.tXX!s Whtch are purchased wtllun 

Alaska for consumptiOn tsuch s lond, fuel. paper products. household goods. etc.l." 

(b) Servtces were dellned for the survey as "those servtces ot a non-consurrung: nature which 

are purchased or contracted locally \Such as mechamcal asststancc and repa1r servtceS) · 

tCl Esnmated by Pacttic Assoctates at .\tl percent of payroll 

I d) Based on total pounds of aU spc~.: 1 es. 

tel Includes only expenditures WHhm Alaska. 

tO Includes employee aufare. other, and s..:holarshtps anJ donauons 

Source: Pactfic Assoctates. "The h:onnmtc Impact of the Shorestde Proccssmg IndustrY Upon 

Alaska Dunng: 1992." prepared for the Pa..:tlic Seafood Processors Assoctauon. March I <jq4, 

Tables 6-3. 6--L 6-6. ISER file: Pa.:tlic Associates data. 



Table D-4. Estimated Labor Cost per Pound, 
Based on Department of Labor Processing Employment 

Data and ADFG Salmon Production Data 

1992 1993 1994 

Kenai Pemnsula Borough fish processing 

employment (a) 

Total 

July 3.404 3.063 2.620 6.467 

August 2.239 2,011 1.888 4.250 
Total employment months 5.643 5.074 4.508 10,717 

Total Cook Inlet salmon productiOn { lbs) (b) 62.419.022 37.889.158 41.550.673 I 00. 308.!80 

Estunatcd employment months per million pounds 

Per processed pound 90 134 108 107 

Per round pound, assuming 74% vield 67 99 80 79 

Average monthly earmngs m fish processing (c) s 1.800 Sl.796 s 1.954 

Estunatcd total earmngs in tlsb processing, $10.157.400 $9.112.904 $8.808.632 

Jul~ & August 

Average labor cost per pound $0.163 $0.241 50.212 

Estunated labor cost for analys1s (d) 

Per processed pound $0.209 

Per round pound. assuming 74% yield 

(a) 1otal Kenai Pemnsula ltsh processmg employment. trom Alaska Deparlment ot Labor. 

Research and Analysis Division. See Appendix G. Table G-16 for monthly data, 1992-94. 

Monthly employment more accurately depicts the number of jobs as opposed to the number of individual 

workers. it represents the total number of employees during each employer"s pay periods which includes the 

12th of the month. 

$0.154 

{b) Source: Alaska Department of Fish and Game. For more detailed data, see Appendix J. Table J-2. 
(c) Source: Alaska Deparunent of Labor. Research and Analysis Division, Employment & Earnings Reports, 

annual Summary Reports. Data are for annual average monthly earnings over the year in "food and kindred 

prnducL" manufacturing." Average monthly earnings are calculated by dividing yearly earnings by annual 

average monthly employment. Yearly earmngs includes all remuneration paid to workers covering services 

per!ormeJ Juring the year. including commissJons. bonuses. and other gratuitites when furnished in 

connccuon with the job. 

(J) Based on average employment months per million pounds over all three years and 1994 average monthly 

l!anungs. 

lSER file: DOL l!mpioyment analysis. 



Table D-5. Estimated Changes in Commercial Fishing Annual Average Employment 

,...........-·- ···-·· - ----- ~ ~~---~. 

s,~nano Nam.: and Code* 

+200K at +lOOK at ~lOOK at 

sonar sonar sonar L<Jw pw.:c J !Jgh J1CIC<: !.ow run lh 'h run - -
A D E AI A2 A3 A4 

Estimated total employment. 1994 (a) 

Drift net crew 830 830 830 830 830 830 830 

Drift net permit holders 621 621 621 621 621 621 621 

Set net crew-north of Blanchard line 524 524 524 524 524 524 524 

Set net permit holders-north of Blanch. line 211 211 211 211 211 211 211 

Set net crew-south of Blanchard line 504 504 504 504 504 504 504 

Set net perrrut holders-south of Blanch. line 202 202 202 202 202 202 202 

Estimated change in hours fished (b} 

Drift net crew -16 -8 7 -16 -16 -24 0 

Drift net permit holders -16 -8 7 -16 -16 -24 0 

Set net crew-north of Blanchard line -32 -16 17 -32 -32 -25 0 

Set net permit holders-north of Blanch. line -32 -16 17 -32 -32 -25 0 

Set net crew-south of Blanchard hne 0 0 0 0 0 -12 0 

Set net permit holders-south of Blanch. line 0 0 0 0 0 -12 0 

Estimated change in employment (c) 

Drift net crew -6.6 -3.3 2.9 -6.6 -6.6 -10.0 0.0 

Drift net permit holders -5.0 -2.5 2.2 -5.0 -5.0 . 7.5 0.0 

Set net crew -8.4 -4.2 4.5 -8.4 -8.4 -9.6 0.0 

Set ntt perm1t holders -3.4 .]7 1.8 -3.4 -34 -3.8 0.0 

Crew, 1otal -15.0 -7.5 7.4 -15.0 -15.0 -19.5 0.0 

Penrut holders. total -8.3 -4.2 4.0 -8.3 -8 3 -113 0.0 
···---

Assumed resident .shares (d) 

Drift net crew 72.7'> 72.79c 72.79r: 72.7'7.: 72.79r: 72.79r: 72.7<;( 

Drift net permit holders 72.7% 72.7% 72.79c 72.7% 72.79c 72.7% 72.79.:. 

Set nd crew 88.8% 88.8% 88.8% 88.8% 88.84 88.8% 88.8"f 

Set net perrrut holders 888% 88.8% 88.8% 88.8% 88.8% 888% 88.8% 

Estimated change in resident employment 

Drift net crew -4.8 -2.4 21 -4.8 -4.8 -7.2 0.0 

Drift net permit holdc:rs -3.6 -1.8 1.6 -3.6 -36 -5.4 0.0 

Set nL'I crew -7.4 -3.7 4.0 . 7.4 -7.4 -8.5 00 

Set net perm1t holders -3.0 -1.5 1.6 -3.0 -3.0 -3.4 ().() 

Crew, total -12.3 -6.1 6.1 ·12.3 -12.3 -15.7 0.0 

Permit hnldt.:rs, total -6.6 -3.3 3.2 -6.6 -6.6 -8.8 0.0 ---
• Assumptions and analysis for St:enarios 8 and Care the same as for Scenario A. 

(a) See estimates in Appendix H. Table H-8. Assumes that 51% of set net permit holders and crew are located north of the Blanchard line, bast.:J on estunatcs for 

operations shown in Appendix H. Table H-3. 

(b) Changes in hours estimated using ISER. landings model; see Cb.apter IX, Table IX-3. 

(c) Calculated by multiplying total number of commercial fishermen by changes in hours fished, and dividing by assumed work year of 2000 hours. 

(d) See residency assumptions in Chapter VIII, Table VIII-2. 

JSER file: Conunerdal Analysis. 
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Table 0~6. Estimated 'Wage Component of Changes in Permit Holder Earnings 

+lOOK at +lOOK at 
sonar sonar 

A D 
Estimated total employment, 1994 (a) 

Drifl net crew 830 830 
Drift net permit holders 621 621 
Set net crew 1028 1028 
Set net permit holders 413 413 

Estimated change in payment> 
to permit holders (b) 

IJrift net -$348,314 ·SJ 74.157 
Set net -$943.932 -$471.966 
Total -Si .292.246 -$646.123 

F"...stimated change m payments to crew (b) 
Drift net -$74}72 -.$37.386 
Set net -$480,864 -$240.432 

Estimated average change m payfT)I:nts 
to crew (per crew member) 

Drift net -$90.1 -S45.0 
Set net -$4-67.8 -$233.9 

Estimated wage component of changes 
in payments to permit holders (c) 

Drift net -$55.944 -$27.972 
Set net -$193.188 -$96.594 
Total -$249,131 -$124.566 

Assume.-:! resident shares 
Drift net 72.7% 72.7% 
Set net 88.8% 88.8% 

Estimated wage component of changes 
in payments to pl:l:mit holders 

Resident -$212.222 ·$J06.lll 
Non-Resdent -$36,910 -$18.455 

Estimated non-wage component 
of change in payments to permit holders 

Drift net -$292.371 -$146.185 
Set net -$750.744 ·$375.372 
Total -$1.043.114 -$521,557 

Estimated wage share of change in paymen!S 
to permit holders 

Drift net 16'7. 16% 
Set net 20% 20% 
Total 19% !9% 
Assumptions and analysis fur Scenarios Band Care the same as for Scenario A. 

(a) See estimates in Appendix H, Table H-8. 
(b) See estimates in Chapter VIII, Table VIII-7. 

Scenario :Same and CoJe* 
-lOOK at 

sonar Low price High price Low run 
E AI A2 AJ 

830 830 83U 830 
621 621 621 621 

1028 1028 1028 1028 
413 413 413 413 

$174.157 -$215.031 -$447.50! -$2,156.634 
$471,966 ·.s606.(tJ3 -~!.195.413 -$578.334 
$646.123 -$821.035 -$1.642.915 -$2.734.967 

.$37.386 -$53.255 -$9U.785 -$456.1HJ7 
$240.432 -$341.493 -$584.583 -$292,962 

$45.0 -$64.2 -$109.4 ·$549 4 
$233.9 -$332.2 -$568.7 -$285.0 

$27,972 -$39.1:i45 -$67_924 -$34!.181 
$96,594 -$137.195 -$234.857 -$117.698 

$124.566 -$)77 ,040 -$302.781 -$458.879 

72.7% 72.7% 72.7% 72 7% 
88.8% 88.8% 88.8% 88.8% 

$106,111 -$150,796 ·$257.934 -$352,555 
$18,455 -$26,243 -$44.847 -$106.325 

$146,185 -$175,187 .$379.577 -$1,815,453 
$375,372 -$468.808 -$960.556 ·$460.636 
$521,557 -$643,995 -$!,340.134 -$2,276,088 

]6% 19'1c 15'1<· 16'7<-
20% 23o/c 20% 20% 
19% 22% !8% 17% 

!l1gh run 
A4 

83U 
621 

1028 
413 

So 

'" '" 
'" '" 

$(U) 

$0.0 

,, 
$0 

sn 

71.7% 

8!~ 

$0 
$0 

$" 
so 
$0 

(c) Assumes that permit holder wage component is the same as average crew payment. Calculated by multiplying number of permit holdl:l:S by estimated 
average change in payments to crew. 
(d) See residency assumptions in Chapter VIII, Table Vlll-2. 
ISER file: Commercial Analysis. 
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-SJ77.-*iJ3 
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-$33(1.!>49 
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-$84.405 
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·~~ 88.8% 

·$254,912 
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Table D-7. Estimated Processing Expenditures in Alaska per Round Pound 

Expenditure! Expend1ture 
per 1 per Allocation to Cook lnlet Salmon Economic 

processed I round lm act Model exm:nditure catellories 
l'xoenditurecatCJ<orv oound(a) I oound(al Share Cate2orv 

! State raw fish tax (b) --i-' ------4·---"'~"'"'''1-------l----""""' __ ... ...cC:::O.f---"100"'%' Pay~ents to resident workers {m) 

1 ,.\SMC~i;:~~smem(c). ...... . ; _____ ' .'5 004 100% Payments to resident workers (m) 

ll~ndcr serv1ces~~ l----fQ2Q 100% Tendenn2 ···--
il'avmcnL~ to workers (k) S.209 $.155 

I 
k.c'Stdcnts(f) 40% 100% $.062 100% Paymentstoresidentworkers 

~on-residents ------i'-----1:---·:c--ccJ-.----~6~0~%'1-----l~ ---~..:.Q_93 100% Pavments to non-resident wo~~ 

1 

Worker benet us tk) I' S.052 $.039 
1 RcsH.lcnts (() 40% 100% S.Ol5 !00% Payments to resident workers 

: :-\on_-_r_~~-!~-~~~------------l---·-·--· ---o-coccf----'~'O":%~----I'c0~0~%'1-------'~-c0"23 I 00%~~~,?!'-resident workeJ!_ 
l:'lupp_~~_E~_l)_ S.051!------ .).038 10% S.004 100% Supplies>c--,-----------1 
!_~stat~ truck~_g_~~-L. .'5.014 S.O!Of------ 100% $.010 100% Inst.ate-~htpping 
Frc·H:ht. outside Alaska (n) ···--!---~~c-0~8~0'!---~$~.0"5~9'1·--·---J-.-----"Il~%'!-----:'~--~ooo~f----+---··------------l 
{~;lid s~~-~-~~~,.,~,m,L)c__ ____ -1------!·0.~~- _____ S~?·~37 '-1-------f--------'O':o'•.f---"Sc:.O"OOe+.-~ -----·-----------1 

(thcr direct costs (j) ~ $.046 $.034 100% $.034 50% Maintenance 

,I Plant -~~-;:~·;;-,-.-<i-1 -----~---- ---$-.2~0~o4~---S-.I-4-8I----- -----,j-%I---~,~-~II~I-I--~SO"-'CJ?. . .!:!.~!-~tJ~"'"----·--------~ 
20% Overhead 

' 20% Services 

! 
1 

I 0% Adminisu-auon 

------------~---· ------+---c7~i-----f-------- ---------l--'5'-'0'-'%'1"D"'e~·~"'""''·n"----------l 
Payments to owners (h) $.213 
Rcmlent {j) 

Non-resident 
Total= Averal!:e marDin (11) 

Estimated value added/round lb (tl) 
$.800 
$.454 

75% 
25% 

(a l Conversion from round pounds to processed pounds ts based on assumed yteld of 74%. 
(b\ Tax is 3.0% of ex-vessel value. Example based on ex-vessel price of $1.43/lb 

100% 
0% 

$.160 
$.000 

I 00% Payments to resident owners 
100% Payments to non-resident owners 

(<:l A.~sessment is 0. 3% of ex-vessel value for on-shore processors producing frozen H&G salmon. Example based on ex-vessel pnce of $1.43/lb 
(cl Examples assume yield of 74%. 
1 ell !lased on assumed Kenai-Anchorage trucking cost of $525 for a 37.000 pound truckload. adju.sted for 74 percent yield. 
~~ 1 ( 'J.!culated by multiplying aveage roe wholesale pnce of $5.95nb by assumed processing yteld of 4%. 
1 n RcsJdency share assumed based on mtervicws Wtth Kenai Peninsula processors and Alaska Department of Labor data. as reported in Appendix D, 
Tahk D-2. We assumed a resident share of 40%, which is between the two other estJmates. 
1 gl See Chapter IX, Table IX-10 for estimation of average margin per round poWld. 
I h 1 \ · .1lculated by subtracting all other expenditures from average margm. This figure may be an overe.~timate, to the extent that other expenditures are 
tJn<.krcsttmated. 

{ 11 \ "ust estimate provided by Craig Wiese, University of Alaska Marine Advisory Program, based on interviews with Alaska processors. 
IJ) !SER est~mate. 

11\l We estimated average payment to workers of $.209/processed pound, based on Kenai Peninsula processing employment and Cook Inlet Salmon 
prndm:tion {see Appendix D. Table D-4). We estimated employee benefits and employee taxes as 25% of payments to workers. 
lml l'hc model does not estimate separate econoffilc impacts of taxes; we assume taxes have the same economic impact as household income. 
1111 \ "ost estimate based on Anchorage-Seattle shipping rates. 
1 <1l .-\ssumes l 0% of harvest IS tendered at a tender cost of$. 20/lb. 
tpl t 'Jkulated as taxes plus payments to workers and owners. 
!SER file: Processor expenditure assumpt 



Table D-8. Estimated Changes in Commercial Harvesters' Expenditures 

Scenario !\arne and Code* 

+200K at +lOOK at -lOOK at 

sonar sonar sonar Low orice 

A D E AI 
Change in expenditures (a) 

Drift net -$114,840 -$57.420 $57,420 -$114,840 

Set net -$222,000 -$111,000 $lli,OOO -$222,000 

Share of change in expenditures: (b) 

Drift net 

Fuel 16.1% 16.1(7.:, 16.1% 16.1 <;( 

F=d 22.6% 21.6% 22.6% 22.6% 

Boat or camp supplies 13.6% 13.6% 13.6% 13.6% 

Equipment repair 38.2% 38.2% 38.2% 38.2% 

Other Supplies 9.4% 9.4% 9.4% 94'> 

Set net 

Fuel 29.5% 2'.1.5% 29.5% 29.5'k 

Food 18.7% 18.7% 18.7% 18.7% 

Boar. or camp supplies 19.4% 194% 19.4% 19.4% 

Equipment repair 24.8% 24.8% 24.8% 248'k 

Other Supplies 7.6% 76'> 7.6c.t: 7.6"1 

Estimated change in expendttures· (CJ 

Drift nc:t 

Fuel -$18522 -S<J.261 $9.261 -Sl8.522 

Food (dJ -$13,000 -$6.500 $6,500 -S13JX>O 

Boat or camp supplies -$15,648 -$7,824 $7,824 -$15,648 

Equipment repair -$43,884 -$21.942 $21,942 -$43,884 

Other Supplies -$10,787 -$5.393 $5,393 -$10,787 

Set net 

Fuel -$65.397 -$32,698 $32,698 -$65,397 

Food (d) -$20,812 -$10,406 $10.406 -$20,812 

Boat or camp supplies -$42,964 -$2!,482 $21.482 -$42.964 

Equipment repair -$55,133 -$27,567 $27,567 -$55,133 

Other Supplies -$16,881 -$8_441 $8,441 -$16,881 

Estimated total change in expenditures 

Fuel -$83,918 -$41,959 $41,959 -$83.918 

rood -$33,812 -$16,906 $16,906 -$33,812 

Boat or camp supplies -$58,613 -$29.306 $29,306 -$58,613 

Equipment repair -$99,017 -$49.509 $49,509 -$99,017 

Other Supplies -$27,668 -$13,834 ~~~!~~- -$27,668 

• Assumptions and analysis for Scenarios B and Care the same as for Scenario A. 

(a) Based on estimates of change in harvest value, expenditures, and earnings, shown in Chapter VIII, Table VIII- 7. 

(b) Estimated shares of 1994 variable costs, calculated from data in Chapter VIII, Table Vlll-4. 

(c) Estimated by multiplying share of change in harvest cost by change in costs. 

lligh nriu: 

A2 

-$114.840 

-$222.000 

l6.l'k 

22.6'l 

13.6% 

38 2% 

9.4% 

29.5';t 

18.7% 

19.4% 

24.8% 

7.6% 

-Sl8.522 

-$13,000 

-$15,648 

-$43,884 

-$10,787 

-$65,397 

-$20.812 

-$42,964 

-$55.133 

-$16,881 

-$83.918 

-$33,812 

-$58,613 

-$99,017 

-$27,668 

!.ow run 

A3 

-$667,986 

-$132,000 

16.l'k 

22.6% 

13.6% 

38.2% 

9.4% 

29.5'/i. 

18.7% 

19.4% 

24.89e-

7_6% 

-$107.734 

-$75,615 

-$91.020 

-$255,258 

-$62,743 

-$38.884 

-$12,375 

-$25,546 

-$32,782 

-$10,038 

-$146,619 

-$87,990 

-$116,566 

-$288.040 

-$72,781 

(d) We assume that food expendirures in Alaska change by only 50% of the change in food costs for fishing operations. See discussion in text. 

JSER file: Commercial Analysis. 

!,ow run. 

lligh run low nice 

A4 AS 

$0 -$667,986 

$0 -$132,0(X) 

16.l';r H• I<;; 

22.6% 22.6% 

13.6% 13 6% 
38.21]:. 38.2% 

9.4o/c 9.4'7£ 

29.5S'c.· 2'J.5':(. 

18.7% 18.7% 

19.4% 19.4% 

24.8"1 24 8'7.: 

7.6':{ 76% 

50 -S107.73-t 

50 -$75.615 

$0 -$91.020 

$0 -$255.258 

$0 -$62,743 

so -$38,884 

$0 -$12.375 

$0 -$25,546 

$0 -$32,782 

$0 -$10.038 

$0 -$146,619 

$0 -$87,990 

$0 -$116,566 

$0 -$288,040 

$0 -$72,781 



Table D-9. Assumptions Used to Estimate Changes in Processing Expenditures 

Scenario !'<Jme and Cod.:" 

+200K at +lOOK at -lOOK at 

sonar sonar sonar Low price High pw.:c !,ow run Hiah run 

A D E A1 A2 A3 A4 

Change in total pounds harvested (a) -1,577,080 -788.540 788,540 -1,577,080 -1,577,080 -3,395,140 0 

Change in Alaska processing 

apenditures pa change in 

m round pounds processed (b) 

1 iulities 0.017 0.017 0.017 0.017 0.()17 O.oJ 7 0.017 

Supplies O.W4 o.rm O.W4 O.CXJ..1 OJXJ-t OJX4 ()_()(}..1 

Services 0.022 0.022 0.022 0.022 0.022 0.022 0.021 

Tendering 0.020 0.020 0.020 0.020 0.020 0.020 0.020 

Instate shipping 0.010 0.010 0.010 0.010 0.010 0.010 0.010 

Maintenance 0.017 0.017 0.017 O.QI7 0.017 0.017 fUJI? 

Lkpreciation 0.056 OJJ56 0.056 0.056 0.056 0.056 0Jl56 

Admimsttation 0.011 0.011 O.Gll 0.011 O.Gll 0.011 0.011 

Overhead 0.022 0.022 0.022 0.022 0.022 0.022 0.022 

Payments 10 resident workers 0.125 0.125 0.125 0.110 0.135 0.125 0.125 

Payments to non-resident workers 0.116 0.116 0.116 0.1 !6 0.116 0.116 0.116 

Payments to resident owners 0.160 0.160 0.160 0.174 0.149 0.160 0.]60 

Payments to non-resident owners o.wo o.mo 0.000 0.000 o.mo 0.000 <UXJO 

Estimated total change in 

processor Alaska expenditures 

Utilities -$26,842 ·$13,421 $13,421 -$26,842 ·$26,842 -$57,785 50 

Supplies .$5,952 -$2,976 52,976 -$5,952 -$5.952 -$12,813 $0 

Services -$35,011 -$17,506 517,506 -$35,011 -$35,01! .$75,372 50 

Tendering -$31,542 -$15,771 $15,771 -531.542 -$31,542 ·$67,903 $0 

Instate shipping -$16,339 -$8,169 58,169 -$16,339 -$16,339 ·535, 174 50 

Maintenanu -$26,842 ·513,421 $13,421 -$26,842 ·526,842 -$57,785 $0 

rkpreciation .$87,528 ·543, 764 $43,764 -$87,528 -$87.528 -$188,430 $0 

Administration -$17,506 -$8,753 58,753 -$17.506 ·$17,506 ·537,686 $0 

Overhead -$35,011 -$17,506 $17,506 -$35.011 -$35,011 -$75,372 $0 

Payments lo resident workers -$196,378 -$98,189 $98,189 ·5173,999 -$213.032 .$422,763 $0 

Payments to non-resident workers -$182,933 -$91.467 $91,467 -$182,933 -$182.933 -$393.819 $0 

Payments to resident owners -$252,1 !0 -$126.055 $126,055 -$274,48') -$235,456 -$542,7-B $0 

Payments to non-resident owners $0 $0 $0 $0 50 $0 $0 

"'Assumptions and analysis for Scenarios B and Care the same as for Scenario A. 

(a) Estimated by multiplying change in number of fish harvested by average weight per fish. See Appendix: D, T~ble D-1 for details of estimates. 

(b) See Table Appendix D, TableD- 7 for calculation of assumptions. Changes in fisheries business taxes and ASMI assessment are included in "payments to resident 

workers," because they are assumed to have the same economic impact. Slight differences between scenarios in payments to resident workers and payments to resident 

owners reflect differences in fisheries business tax:es and aquaculture assessments, due to differences in ex-vessel prices. 

ISER file: Commercial Analysis. 

Low run, 

low Dfice 

A5 

-3.395,140 

0.017 

CUXJ4 

0.022 

0.020 
0.0]0 

0.017 

OJJ56 

()_()JJ 

0.022 

0.!10 

0.!16 

0.174 

0.000 

-$57,785 

-.)12,813 

-$75.372 

-$67,903 

-$35, 174 

.$57,785 

-$188.430 

-$37,686 

-$75.372 

-$374.586 

-$393.819 

-$590,920 

$0 



Table D-10. Estimated Changes in Commercial Fishing and 
Processing Expenditures in the Kenai Peninsula Borough 

Estimated A~sumcd share of Estimated change in 

change in Alaska expenditures expenditures 

expenditures. made within the Kenai in the Kenai 

T~_pc of Expenditure Scenario A (a) Peninsula Borough (b) Peninsula Borough 

HARVKSTER EXPENDITURES 

Fuel -$58,613 77% -$45,132 

h)od -$99.017 67% -$66.342 

Bt)at or t.::.unp supplies -$27,668 75% -$20,751 

l•:quipmcnt repair -$48!.367 71% -$341,770 

( lthcr supplies -$74,269 79% -$58,673 

Payments to resident crew -$1.091,436 100% -$1.091.436 

Payments to non-resident crew -$200,810 100% -$200.810 

Payments to resident permit holders $0 100% $0 

Payments to non-resident permit holders -$26.842 0% $0 

1'ROCESSOR EXPENDITURES 

Utilities -$35.011 90% -$31.510 

Supplies -$3!.542 80% -$25,233 

Services -$16.339 50% -$8,169 

Tendering -$26,842 100% -$26,842 

Instate shipping -$87,528 50% -$43,764 

Maintenance -$17,506 100% -$17,506 

l)cpreciation -$35,011 100% -$35,011 

Administration -$196,378 100% -$196,378 

( )verhead -$182,933 100% -$182,933 

Payments to resident workers -$252.110 90% -$226,899 

Payments to non-resident workers $0 90% $0 

l1;tymcnts to resident owners so 90% $0 

Pavmcnts to non-resident owners $0 0% $0 
' -(;t) See Chapter X. Table X-J. (b) Share JS percentage of Alaska expcndtturcs only; the Cook Inlet Salmon 

h.:nnomic Impact Model coefficients already ret1ect adjustments for expenditures made outside Alaska. Assumed 

shares for harvester expenditures are based on responses to Question A-13 of the penn it holder survey. 

Assmptions for payments to crew, permit holders. processing workers and processor owners are by place of 

Wl)rk rather than by place of residence. Assumed shares for processor expenditures urc best judgments of ISER 

researchers. ISER file: Commercial Analysis, regional. 



Table D-11. Approximate Kenai Peninsula Borough Share of 
Economic Impacts, Scenario A 

Assumed 

Kenai Estimated impacts 

Estimated Peninsula Kenai Elsewhere 

impact Borough Peninsula Ill 

Type of Economic Impact Scenario A (a) Share (b) Borough Alaska 

Change in Alaska Output 

Commercial fishing -$1.847.882 100% -$1.847,882 $0 

Fish processing -$715.458 90% -$643,912 -$71.546 
Other industries -$2.562.919 86% -$2.198.162 -$364,757 

Total (c) -$5.126.259 91% -$4.689.956 -$436,302 

Change in Alaska Payroll 

Commercial fishing -$804,768 100% -$804,768 $0 
Fish processing -$242.870 90% -$218.583 -$24.287 
Other induslries -$736.812 86% -$636.536 -$100.276 
Total (c) -$1.784.450 93% -$1.659.887 -$124.563 

Change in Alaska Employment 

Commercial fishing -23.4 100% -23.4 
Fish processing -10.4 90% -9.3 

Other industries -30.2 87% -26.4 
Total (c) -63.9 92% -59.1 

(a) Estlmates presented m Table X~9. 
(b) Note that the assumed Kenai Peninsula Borough share is by place of work. rather than place of 

residence. Thus for these estimates. an Anchorage resident tishing in Cook Inlet is assumed to be 

generating Kenai Peninsula Borough employment. Assumptions about the Kenai Peninsula Borough 

share for "other industries" are calculated based on the assumed Kenai Peninsula Borough share of 

expenditures presented in Table D-10. Impacts by place of residence would likely be lower. 

(c) Kenai Peninsula Borough share estimated by dividing estimated impacts in the Kenai Peninsula 

Borough by total estimated impacts. 

ISER file: Commercial Analysis. regional. 

0.0 
-1.0 
-3.8 
-4.8 





Appendix E 

Survey Descriptions 





Appendix E. Survey Descriptions 

Resident Sport Angler Survey 

Objective 
The purpose of this survey was to collect information to calculate the economic benefits and 
economic impacts for resident Alaska sport anglers, including dip netters, of changing the 
allocation of late run Kenai River red salmon. Economic benefits are measured by "willingness to 
pay" and economic impacts are measured by the employment and income generated by sport angler 
expenditures. The survey provided information for calculating "willingness to pay" using both 
travel cost and contingent value methodologies. The data from the survey gave us sport fishing 
expenditure information and contingent behavior information for calculating economic impacts. 

Design Considerations 
MARGINAL CHANGE 

The contingent value and contingent behavior questions were difficult to construct. The purpose 
of these questions was to get respondents to tell us how their "willingness to pay" and behavior 
would change if the allocation of late run Kenai River red salmon were to change. Meaningful 
responses require that the respondent understand both the change which is proposed and the base 
from which the change is made. This study is concerned not with the overall or aggregate benefits 
and economic impact of the sport fishery, but rather with an incremental change in benefits and 
impact resulting from a change in the allocation of the resource among different users. 

Respondents would naturally reference conditions in 1994 in thinking about their responses, so 
those conditions are the baseline for measuring change. Fortunately there were no major events 
during the short season which would suggest the responses would not be representative of an 
average year, but the responses cannot obviously be representative of all conditions in all years. 
Since the willingness to pay for a change in allocation is contingent upon exactly what changes 
(total catch, catch rates, timing of commercial closures, and other considerations) as well as the 
size and direction of the change, it is important to identify and describe the change as completely 
as possible. At the same time we had to be careful to not confuse or tire the respondent. 
Describing a change in allocation was complicated by the fact that there are a number of possible 
regulatory devices for implementing any change. For example, values and behavior might be 
contingent on the type of regulatory mechanism used to implement the change. A change in the 
allocation of red salmon would also change the amount of king salmon, a fish more valuable to 
sport fishermen than the red salmon. In addition, changing the allocation would change the catch 
rate and the number of anglers. 

PAYMENT VEHICLE FOR CONTINGENT VALUE 

The contingent valuation payment vehicle, the technique where respondents state the amount they 
are willing to pay for the hypothetical change in allocation, posed two problems. First, it is 
important that the payment vehicle be as realistic as possible so respondents to think realistically 
about a payment amount. It was difficult to devise a realistic payment vehicle for a marginal 
change in allocation, rather than a payment vehicle for valuing the total allocation, both in terms of 
a mechanism and in terms of ease of understanding. For example, a special ticket to fish for late 
run Kenai red salmon would include the fishing that is already occurring as well as any additional 
!"ishing that might result from an increase in allocation. A second difficulty was that respondents 
might have strong feelings about how the new funds might be spent and, thus, int1uence their 
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responses. For example a payment vehicle which collects funds to use for intensive management 
could be opposed by an individual who feels that management is inefficient. 

USE OF PREVIOUSLY COLLECTED DATA 

ISER conducted a statewide survey of sport fishermen for the Alaska Department of Fish and 
Game in 1993, that collected information on sport fishing expenditures and trip characteristics. 
!SER used the data from this survey to construct a travel cost model which has been used to 
measure sport anglers willingness to pay for sport fishing opportunities. The data has also been 
used to calculate the level of expenditures associated with sport fishing activity in the state. 

By using the data from this 1993 survey, we were able to shorten the 1995 survey. As a result the 
1995 survey did not include questions about detailed trip characteristics or expenditure information. 

One problem with the 1993 data is that we believe that there was underreporting of the actual 
number of fishing trips taken by sport anglers, particularly by those who took many trips. We 
addressed this problem by weighting reported trips, with the trip weight based on reported 1992 
summer and winter fishing trips, the number of trips respondents expected to take in 1993, and 
the number of fishing trips taken in 1994, gathered in the 1995 survey. We don't believe that 
underreporting of the number of trips produced a bias in the estimate of expenditures per trip or in 
the distribution of expenditures across categories. 

1993 Sample Design 

A sample of telephone numbers was selected using a procedure known a random digit dial. In this 
procedure the sample frame contains all residential telephone prefixes in the state, including 
residential prefixes on military bases. !SER has designed a computer program that selects a 
sample of phone numbers using two methods. In more populated areas, ones with more than 
2,500 residential tie lines (i.e., assigned telephone numbers), random four digit numbers within 
each prefix were generated. Samples were drawn so that the number of households selected in 
each prefix was, within random error, proportional to the size of the prefix. Thus, a prefix with 
5,000 residential ties had a sample size twice that of a prefix with 2,500 residential ties. 

In areas where the prefix had fewer than 2,500 residential ties, the residential numbers contained 
in the most current telephone directories were entered directly into the computer. The samples 
were then drawn in proportion to the number of residential ties in the prefix. 

A selected telephone number could not be replaced unless: ( l) it was a non-working number; 
(2) it was a business number: (3) an adult in the household declined to participate in the survey on 
two separate phone calls; (4) repeated attempts over at least a four day period, including both 
daytime and evening hours, failed to reach anyone at the dialed number; (5) it was not an eligible 
household (e.g. a hospital room); or (6) no one in the household had sport fished within the past 
three years and did not antic ipatc fishing in the next year. 

1993 Respondent Selection 

Once the interviewer determined that the number reached was a residence, the respondent was 
asked if a member of the household had sport fished in Alaska within the past three years or 
anticipated fishing in the next year. If a member of the household had fished or anticipated 
fishing, the interviewer asked to speak with the person who knew the most about the household's 
fishing activities. If no one had fished and dicln 't anticipate fishing, no more questions were 
asked. To ensure that each household heard the same definition of sport fishing, all interviewers 
read the same description verbatim. 
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1993 Pre-Season Questionnaire 
-----~-~·····----------

In June of 1993, 1355 Alaska residents were interviewed. These respondents were asked about the 
number of fishing trips the household took in 1992, about winter fishing trips (November 1992-
.\pril 1993), about the demographics of the household. and questions about the equipment used 
em fishing trips such as vehicles. boats. or planes. The questions about equipment went into detail 
about the age, purchase price, current value, fuel consumption. fixed and variable costs, and 
amount of use on fishing trips in the previous year for each piece of equipment. All of the above 
information was used in developing the travel cost model. In addition, respondents were asked 
about the reasons why they fish. their sources of information for fishing locations, and the 
importance of different reasons in the decision of where to fish. 

These respondents were also asked if they would be willing to complete a diary of their fishing 
trips taken in the summer of 1993. Those respondents who said they would complete the diary 
were asked for their mailing address. Once a month trip diaries were mailed to these respondents 
and they were asked to complete a diary for a subset of their fishing trips and to return the diaries 
through the mail. Respondents gave detailed information about the location of trips, target 
species. and expenditures while on a fishing trip. Those respondents who dido 't complete diaries 
\\We asked these questions when they were reinterviewed in the post-season survey. 

1993 Post-Season Survey 

In October of 1993, the Sport Fish Division of the Alaska Department of Fish and Game attempted 
to reinterview the respondents who had been interviewed the previous June. They were able to 
complete interviews with 918 of the previously interviewed 1,355 respondents. This post-season 
questionnaire asked if the household still owned the equipment described in the June interview and 
about any equipment purchased since June. Respondents were asked about different policy options 
for certain fisheries and if someone in the household had fished in one of these fisheries in the past 
three years. Finally, those respondents who had not completed diaries on their summer fishing 
trips, completed them over tile phone. All respondents were asked about their autumn fishing trips. 
This detailed information about fishing trips was used in developing the travel cost model. 

1995 Questionnaire 

The household was the unit of analysis in this questionnaire, thus, questions were framed around 
tile household's activities and expenditures rather than being framed around an individual's 
activities and expenditures. There were three sections in the questionnaire. 

Section A included questions about fishing activities including characteristics of the trips taken 
;md reasons for sport fishing. 

Section B included contingent value and contingent behavior questions. For each of three possible 
sets of changes, we asked anglers how their fishing would change and how much they would be 
willing to pay for a fish stamp to allow them to fish, given the changes. We asked about: 

I. A higher bag limit for the hook and line fishery. Anglers were asked how their fishing would 
change if they could keep six fish per day, rather than three, from the start of the season. 
We then asked about their willingness to pay for a fish stamp for the higher bag limit. When 
asking about their willingness to pay for a fish stamp, we said that the proceeds would finance 
either salmon habitat improvements, or would buy out some commercial permits to reduce the 
commercial allocation. 

More fish in the river that would result in a shorter times to catch a fish. When asking how 
respondents' fishing would change, we varied the increase in escapement (either 100,000 or 
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200,000 more fish), reduced the average time to catch a fish ( 15%, 25%, or 35% less time), 
and increased crowding (5, 10, or 15% more anglers!. 

3. Changes in the dipnet fishery. Given increases in escapement, we asked whether the 
respondent preferred a higher bag limit or longer season in the dipnet fishery. Then, given 
their preferred option, we asked how their fishing behavior would change and about their 
willingness to pay for a fish stamp. 

In the "willingness to pay" questions the respondents were asked if they would be willing to pay 
more than a specified bid amount for a fish stamp to finance the change. Depending on the 
response, a second bid price was presented and respondents again indicated if they would be 
willing to pay more than that second bid price (dichotomous choice contingent value). All the bid 
prices were varied randomly among respondents. 

The section ended with a series of questions about changes in non-fishing activities given a 
change in the amount of time spent fishing. 

Section C asked for general background information about the household including number of 
anglers in the household, annual income, and potential fishing related capital expenditures, 

Instrument Development 
Focus GROUP 

Prior to development of the survey a focus group session was held in Soldotna including invited 
representative of sport fishing interest groups as well as the general public. There were several 
objectives for the focus group session. The first was to describe the project approach for the 
calculation of economic benefits and economic impacts. The second was to describe the types of 
information we would be collecting through the survey. The third was to get feedback from 
participants regarding how changes in allocation would impact characteristics of sport fish use of 
the river, what regulations would be most reasonable to implement an allocation change, and what 
factors in!luence sport fisherman behavior. This feedback was used to construct the questions 
used in the survey. 

PEER REVIEW AND STUDY TEAM REVIEW 

Peer reviewers critiqued a preliminary version of the questionnaire. They suggested many changes 
in the questions to improve the quality of the responses, particularly the contingent value and 
contingent behavior questions where specification of the cases and payment vehicles is most 
important. The study team also reviewed versions of the questionnaire as it was being developed. 
Considerable time and effort went into making the survey as short and concise as possible since 
"respondent fatigue" was a concern. 

PRETEST 

The questionnaire was pretested on 30 people lo filter out confusing questions and terms, confirm 
that the cases described in the contingent value and behavior questions worked, determine the 
time required to administer the survey, and establish the distribution of bid prices for the 
contingent value questions. 

In the questionnaire, we offered respondents bid prices to estimate their willingness to pay. In pre
tests, rather than offering bids, we simply asked the respondents how much they would be willing 
to pay. Based on the pretest responses, we estimated that the non-zero bids were distributed log
normally, with a mean of about $7, and standard deviation of about $2. We generated initial bid 
amounts randomly from this distribution. The second bid price was generate~d from the portion of 
the distribution which was higher than the initial bid for respondents who answered 'yes', and 
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lower than the initial bid for respondents who answered' no.' We asked respondents who answered 
'no' to both bids if they would be willing to pay anything, and if not, why not. This was to screen 
out' protest bids' of zero by anglers who did value the change but were unwilling to pay for it. 

SAMPLE FRAME 

(I) Sample size: The sample size for the sport survey was selected specifically for the 
dichotomous choice contingent value questions to yield estimates within +/-20% of the true 
population values 90% of the time. Confidence intervals in dichotomous choice models are 
discussed in the methodology appendix. 

The confidence intervals for the contingent value questions using the dichotomous choice 
method depend upon how closely the bid amounts approximate the respondents' actual 
willingness to pay. Pretesting of the questions allowed us to adjust the bid values to 
approximate actual willingness to pay, but complete accuracy is of course not possible. 
However as the level of accuracy of the bid amount increases, the standard errors will fall and 
approach those achieved with any referendum question that has an expected positive response 
of 50%. We used the variance for the contingent value questions from the Jones and Stokes 
Southeast Sport Fish study as an estimate of the variance to expect in our study. 

(2) Region sampled: Analysis of the 1993 statewide sport fish survey indicated that about 90% of 
the resident sport fishermen fishing for Reel Salmon on the Kenai River resided in Southcentral 
Alaska. Three to four percent come !rom Fairbanks and the remainder from other locations in 
the state. By excluding some of the groups who currently fish for Kenai River red salmon or 
who might do so if the sport fishery became more attractive, there is a potential for bias in the 
analysis. However, the willingness to pay of these groups (residents outside Southcentral 
Alaska) is difficult and expensive to estimate, because so few of them make trips to the Kenai, 
and is small anyway, relative to that of the Southcentral anglers. Therefore we have focused 
our efforts on Southcentral anglers only. 

(3) Sample frame split: The sample was drawn from two trames: the panel sample and the 
random digit dial sample. The panel sample consists of a subset of the respondents to the 1993 
sport fish survey. These are known to be fishing households. The random digit dial sample is 
drawn from all Southcentral households with telephones, excluding those in the sport fish 
survey. A screening question identified sport fishing households. Both frames were 
administered the same survey instrument. 

One reason for splitting the sample in this way was to minimize the cost of survey 
implementation. Since respondent households from the 1993 survey had already been 
identified as angler households, there was no screening time associated with this part of the 
sample. The second reason was to compare the answers of this sample to the two 
questionnaires administered about a year apart. In particular the questions on the number of 
trips taken were important for interpretation of the information from the two surveys. 

(4) Sample stratification: The 1993 sport angler survey indicates that of the 291 Southcentral 
respondents (at the end of the season), 42% indicated they fished for Kenai reds between 1991 
and 1993: 20% i'ished the Kenai for reds in 1993. Looking more broadly at 1993 fishing trips, 
40% of south central respondents fished somewhere in the Kenai drainage (although not 
necessarily for reds) and 30% fished for reds (although not necessarily in the Kenai). 5% 
dipnetted for reds in the Kenai river. Kenai Peninsula residents had higher participation rates 
than Southccntral anglers in general. 

It is appropriate to sample both those who fished for Kenai River red salmon in the last 3 
years (either with rod and reel or dipnet) and those who did not. Households which did fish, 
but not for Kenai reds, are the most likely group to become Kenai River red salmon fishermen 
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if the red salmon fishery were liberalized. Consequently it is important that this group be 
asked the contingent value and contingent behavior questions to estimate their behavior and 
net willingness to pav for an increase in allocation of red salmon to the sport fishery. 

Unfortunately it was not possible to know a priori how the sample should be split between 
··fished for Kenai reds·· and "did not fish for Kenai reds'' households in order to get the best 
results for the contingent value questions. On the one hand the "did not tish" people are 
important since they form a pool of potential beneficiaries of a liberalization policy for the 
fishery. On the other hand many of them probably would never fish the river. 

These problems are magnified for dipnetters, because they are small in number but a large 
share of an increased allocation into the river might go to these harvesters. A random sample 
of households would only catch about 30 dipnet harvesters. Because of their low incidence in 
the population (only 5% of angler households) it would be extremely costly to search for them 
using random digit dialing. There was a partial list of dip netters for 1993 available from 
ADF&G which could have been used as the basis for a sample. A sample from such a list 
would contain bias because the respondents were a self-selected group. Additionally, this 
wasn't in the project budget. 

We considered several possible stratifications. All started with the panel sample of known 
fishing households from 1993. We considered trying to sample equal numbers of "did fish" 
and "did not fish" the Kenai River households, and drawing a sample with a specific target for 
dip net fishermen. Both of these would have increased the cost of the survey beyond our 
budget limitations, since it would have increased the number of households we would need to 
contact in order to obtain the specified target amounts. We decided to stratify the sample to 
over-represent the Kenai Peninsula residents because this group had higher participation rates 
of angling in general. fishing for Kenai reds, and dipnetting for Kenai reds. Thus, for no 
increase in screening costs we increased the number of households which did fish (and dipnet) 
for Kenai reds. 

Sampling Protocols 
The random sample was drawn from a statewide telephone sample frame developed by ISER in 
cooperation with the Alaska Department of Health and Social Services. The sample frame is 
designed to meet probability sampling requirements and to minimize the number of non-working 
and commercial numbers called. The frame includes all possible residential telephone numbers for 
large exchanges, and listed residential numbers for small exchanges. It is easily stratified by region. 

Survey Protocols 
The survey was administered hy telephone to maximize the response rate and assure a random 
and unbiased sample. lt was conducted by ISER employees specifically hired and trained for this 
purpose. The interviewers are screened for their ability to read aloud clearly and precisely from 
questionnaires, to follow interview procedures exactly, to record verbatim all responses, and to 
quickly establish a professional rapport with strangers. About half have previous interviewing 
experience at ISER. 

Interviews were conducted out of the ISER offices in Anchorage under the supervision of the 
i'ield director or supervisor. Calls are monitored and interviews are edited immediately after 
completion to ensure quality. 

1\ random sample is ensured through a prescribed callback protocol. identification of the 
disposition of all calls. and protocol for replacement of phone numbers. 
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Response Rate 
The panel sample started with 28 I respondents to the 1993 sport fish interview. We completed 
160 interviews from these 281 known fishing households: this is a 57% response rate. 

We completed 49 I interviews from the random digit dial sample frame. 292 households told us 
they did not fish, or about a 63% fishing participation rate. This is about I 0% lower than the 
fishing participation rate we found in the statewide sport fish survey, where we counted as fishing 
households those that expected to fish in the summer of 1993 (they were interviewed in June) as 
well as those that had fished in the previous three years. 

Based on the 63% fishing participation rate. we failed to get interviews from about !54 fishing 
households that we contacted, for a response rate of about 76%. 

Sample Weighting Summary 
The panel sample was weighted to total Anchorage fishing households (Sport fish survey definition) 
in I 993 (62, 138 households). These weights were adjusted to ret1ect the demographic differences 
tand possible bias. therefore) between households which did answer the panel survey, and those who 
dropped out. The random digit dial sample was weighted to the total I 994 estimated fishing 
households (Cook Inlet survey definition) counts in Anchorage (51 ,399). the relevant portion of the 
Mat-Su borough (8,526), and the Kenai Peninsula borough ( 10,741 ). The total number of Anchorage 
households changed little between I 993 and 1994: the I 0,000 household difference in the total 
Anchorage fishing households results from the difference in the definition of a fishing household in 
the two surveys. When the samples are combined, the total Anchorage surveys are weighted to a 
number between the two estimates of Anchorage fishing households. Mat-Su and Kenai households 
are not affected by this, since they occur only i"ii the random digit dial sample. 

Sample Weighting Background 
The resident angler survey was constructed from two different samples. One sample consisted of 
interviews with respondents to a previous survey, the 1993 Statewide Sport fish Survey (160 
interviews), and the other sample used a random digit dial program which excluded all the phone 
numbers that were in the sport fish survey (490 interviews). Interviews were completed in two 
regions: Kenai (246) and Anchoragc/Mat-Su (404). 

The panel sample started with 280 telephone numbers of respondents wbo had completed the 
\993 pre-season Sport fish interview and were stili believed to be at the same telephone number 
during the post-season Sport fish interview. The 280 were a subset of 3!1 Anchorage numbers 
rrom the original survey. 

We believe the panel sample will be biased towards those households that a) do not change their 
residence often, and b) arc willing to participate in surveys. Households that move and those that 
refuse were more likely to drop out of the sample. We adjust for this bias by constructing a 
binomial probit model which projects the probability that a given household, of the 280 we 
attempted to contact, would actually complete a Cook Inlet survey, based on demographic data 
we had on ail 280 households i"rom the Sport fish survey. This model assumes a standard normal 
distribution of probability. The result was: 

Binomial Probit Model 
Maximum Likelihood Fstnnah·s 
Log-Likelihood 
Restricted (Slopes=ll) Ln~-L 
Chi-Squared (2) 
Significance Level 
N(O, I) used for significance \evds 

-1~7.88 
-19 I .21 

6.6655 
.035695 
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----
Variable Coefficient Std Error t-ratio Prob Mean & S.D. of Var. " ,_ -

, Constant 

• C I 0 
,\DLTONLY 

0.11991) 

0.012103 

-0.30658 

0 1369 

0.006059 

.1557 

0.876 

1.998 

-1.968 

IJ.3813 

.0458 

0.0490 

17.5071 

0.4786 

13.4745 

0.5004 
. ··-~--------·----------

This equation produces a z-score, which corresponds to a given probability. The bias adjustment 
weight is: 

(the fraction of 280 which completed CI surveys) 

1 the predicted probability that a given HH would complete a Cl survey) 

The weighted responses still total 160. The households still have to be weighted to the total 
number Anchorage HH they represent. First, all the HH are weighted by (3llll60), so they 
represent the entire Anchorage pre-season sample. Then they are weighted by the pre-season 
Anchorage household weight of 199.8. This brings the weighted total to our estimate of total 
fishing households in Anchorage (Sport Fish Survey definition) in 1993. 

All the weighting steps are: 

Respondents in Panel Sample 
Weighted by their likelihood of having answered: 
Weighted to wtal Anchorage HH respondents in Pre-season survey 
Weighted to total Anchorage fishing HH, Span Fish survey definition 

Weight 

vanes 
311/160 

199.8 

Weighted total 
160 
160 
311 

62,138 

The random digit dial sample was drawn from telephone exchanges in the Municipality of 
Anchorage, the Kenai Peninsula Borough (excluding Tyonek) and the Palmer, Wasilla and Big 
Lake exchanges of the Mat-Su Borough. We screened out non-fishing households at the start of 
each interview. 

W c derived household estimates from several different sources. For Anchorage, we will use the 
municipality· s 1994 estimate of 87,227 plus 3,448 HH on Elmendorf and Ft Richardson for a total 
of 90,675. 

For the Mat-Su Borough we use household estimates from the borough's 1993 census, taking all 
households in Houston, Wasilla, Palmer, and the suburban area and 75 percent of households in 
the Big Lake/Willow area, for a total of 14,210. 

For the Kenai Peninsula Borough, we used the ratio of the 1993 to the 1990 population estimates 
(44.411/..\0,802), times the 1990 household number (excluding Tyonek) (14.200) for a total of 
15,..\56. 

The weight is simply: 
(est total HH) I (total sample of fishing and non-fishing households) 

Respondents were distributed as follows: 

Fishing HH Non-Fishing Est Total HH Weight Est Fishing HH 
HH RDDWGT 

Kenai 246 108 15,456 ..\3.66 10,741 
Anchorage 212 162 90,675 242.45 51,399 

Mat-Su 33 22 14,210 258.36 8,526 
-~-- .. --·· 
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So, the weighted total for the random digit dial sample is an estimate of the total number of 
fishing households (Cook Inlet Survey definition) in 1994 in Anchorage, Wasilla-Palmer-Big 
Lake, and the Kenai Peninsula. 

C_olll~ir_ted Panel and RDD Sample _____ _ 

We want to be able to analyze the survey as a single sample, since many of the questions are 
identical. To do this we must adjust the separate sample weights of Anchorage households only so 
that they add to some estimate of total Anchorage fishing households. There were two problems 
we had to resolve: 

I) The samples were drawn one year apart, and therefore total households changed. As it 
happens, our estimate of total Anchorage households for 1993, based on a population estimate 
and 1990 census household size, is 90,725: the 1994 estimate based on data from the 
Municipality, is 90,675. Thus, we can assume that there was little change in the total number 
of households in Anchorage from 1993 to 1994. 

2) The definition of a fishing household changed from the Sport Fish survey to the Cook Inlet 
survey. The Sport Fish pre-season survey, was conducted of 1993, asked respondents whether 
they had fished in the previous three years or anticipated fishing in 1993. The Cook Inlet 
survey, conducted in January 1995, asked only if respondents had fished in the last three 
years. The percent of sampled households that qualified as fishing households was about I 0% 
higher under the Sport Fish definition than under the Cook Inlet definition. We don't know 
how much of the difference was due to differing definitions, how much to sampling error, and 
how much due to changing participation in sport tishing. When combining the two samples, 
we weight the respondents to an average population, about halfway between the 52,399 sport 
fishing households of the 1994 Cook Inlet estimate and the 62,138 sport fishing households of 
the 1993 Sport Fish estimate. 

To reflect the differing probabilities of being in the ROD or the panel sample, we calculate an 
adjustment weight for each sample which is the proportion of contacted households to the 
total sample. 

Anchorage Area HH Known Known Non· Total Known Weight Adjustment 

I Sport Fish Pre-season 
[ Cook Inlet Random Dial 

Fishing HH Fishing HH HH 
314 

212 

149 

162 

463 

374 

Applicability of Data Collected in 1993 and 1994 

463/(463+374)=.553166 

374/(463+374)=.446834 

Because the conditions surrounding the fishery change from year to year the data collected must 
be in a form that is applicable to other years. The contingent value and contingent behavior 
questions in the survey specifically reference 1994 since there is no other consistent frame of 
reference for respondents. The travel cost model was built and calibrated based upon the data 
collected in the 1993 survey. However. it is designed to be applicable to conditions in other years 
with respect to regulations, size of harvest, etc. The travel cost method estimates how anglers 
value various aspects of the fishing experience based on the choices they make. As long as the 
menu of site choices includes enough variation in types of fishing, fishing quality, regulations, 
and so forth, it does not matter whether the reference year is typical or atypical at a particular site. 
Consequently, we !"eel that the travel cost analysis based on 1993 data will be valid when 
appropriately applied to other years. 

We assume that the pattern of trip expenditures reported by sport fishermen in the 1993 survey is 
applicable to 1994 trip expenditures. 
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Commercial Fishing Survey 

Objective 
The purpose of this survey was to collect information for calculating the economic benefits and 
economic impacts for Alaska commercial fishermen-both permit holders and crew members
of changing the allocation of late run Kenai River red salmon. Economic benefits are measured by 
"'willingness to pay," and economic impacts are measured by the employment and income 
generated in Alaska by commercial fisherman expenditures. The surveys provide information for 
calculating the two components of commercial fisherman "willingness to pay"-change in net 
profits and worker satisfaction bonus-using contingent value, direct elicitation, and comparative 
analysis methodologies. The surveys provided commercial fishing related expenditure and 
income information for calculating the economic impacts. 

Design Considerations 

MARGINAL CHANGE 

The contingent value and contingent behavior questions were difficult to construct. The purpose 
of these questions was to get respondents to tell us how their "willingness to pay" and behavior 
would change if the allocation of later run Kenai River red salmon were to change. Meaningful 
responses require that the respondent understand both the change which is proposed in the 
question and the base ti·om which the change is made. This study is concerned not with the 
overall or aggregate benefits and economic impact of the commercial fishery, but rather with an 
incremental change in the way that the resource is allocated among users. 

The baseline for measuring change had to be conditions in 1994 since that is the year that 
respondents would naturally reference in thinking about questions of costs, etc. Fortunately there 
were no major events during the short season which would suggest the response would not be 
representative of an average year. but the responses cannot be representative of all conditions in 
all vcars. We did attempt to obtain responses over a variety of run sizes and market price 
conditions-the most important factors which might influence how a fisherman might respond to 
a change in allocation. 

CONTINGENT VALUE PAYMENT VEHICLE AND MEANS FOR IMPLEMENTING CHANGE 

Two problems were associated with the contingent valuation method -the device by which 
respondents would pay the amount they are "willing to pay" for the hypothetical change in 
allocation. It is important that the payment vehicle be as realistic as possible in order for 
respondents to think realistically about a payment amount. It was difficult to devise a realistic 
payment vehicle for a marginal cl1ange in allocation, rather than a payment vehicle for valuing the 
total allocation. In the end we used the idea of a payment for improved management of the fishery 
which would effect the change in harvestable surplus, but not all fishermen would interpret this as 
a realistic possibility or one which they might feel is appropriate. For example a payment vehicle 
which collects funds to use for instream management could be opposed by an individual who 
fcc Is that management is i ncfficicnt. 

Since the measure of the willingness to pay for a change in allocation is contingent upon both 
how and what changes in response to a change in allocation, it is important to identify and 
describe the change as completely as possible, while at the same time not confusing or tiring the 
respondent. Describing a change in allocation was complicated by the fact that there are a number 
of possible regulatory devices for implementing any change. In other words, values and behavior 
arc likely to be contingent on the type of regulatory devices used to implement any change in the 
allocation of the harvest. In this however we were restricted to changes in the number of openings 
of the commercial fishery as a mechanism for implementation. 
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Short vs. Long Run Change 
Changes in the allocation of fish will cause a change in commercial harvester behavior both in 
terms of time spent fishing and fish harvesting related expenditures. The response may vary 
between the short and long run. If the allocation were reduced the harvester might simply spend 
less on fuel in the short run because the number of openings is fewer. However if the reduction in 
allocation were to persist in subsequent years the harvester might change the level of his 
investment in the fishery or change the portion of the season that he participated in the fishery. 
The study is primarily interested in these long run adjustments by the commercial fleet to 
rcrmanent changes in allocation. but the short term adjustments are easier for the fishermen to 
respond to. In the survey we attempted to identify both the short and long run responses to 
changes in allocation. 

Change in Economic Rents 
Once the season has begun and the decision to fish has been made, most of the expenses 
associated with the fishing season have been committed to. Variable costs will be associated with 
rood, fuel, and associatcd~operating costs which are a small part of the total. A change in the 
number of openings or in the allocation will consequently have only a marginal effect on the level 
of total costs, and in the short run. the level of fixed costs, of the fishery. Most of the change in 
revenues from a change in harvest will be a change in economic rent-profit to the fisherman and 
crew. The economic impact of this change in profit will be determined by where and how the 
permit holder and crew spend their tlshing profits. A detailed survey of fixed and operating costs 
is therefore not necessary for this purpose and can be avoided with great savings in time and 
complexity in the survey instrument. 

Crew Information 
Collecting information on crew members was complicated by the lack of a simple, inexpensive 
method for developing a sample frame for crew members. Our method for sampling crew 
members required that we contact them through the permit holder who assisted us by obtaining 
the permission of the crew member to allow us to contact them and by providing us with 
addresses and phone contact information. It was still difficult and time consuming to track down 
many crew members because of the transient nature of their activities. 

Job Satisfaction Data 
Framing questions for estimation of the marginal willingness to pay of commercial harvesters
both permit holders and crew members-for the loss of a small portion of their harvest proved to 
he challenging and a large number of survey questions was necessary to collect the information. 
We had to ask respondents about their other employment experiences, how they value those other 
opportunities, and the extent to which those other opportunities could substitute for commercial 
h~u-vesting. This required a long set of questions about each of several alternative employment 
opportunities. 

Questionnaire 
There were three separate questionnaires. 

The first was a short PRE-SEASON SURVEY designed to locate the permit holder and determine 
if several permits would be combined into a single operation. This was to develop the sample 
frame for the post-season permit holder survey. We also requested permission to contact the crew 
members of the operation for the post-season crew survey and to get the cooperation of the permit 
holder in contacting the crew members. 
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Tile second survey was the was the permit holder survey. Because multiple permits are sometimes 
combined into a single operation, the unit of analysis became the operation. The questionnaire 
was divided into 4 sections. 

Section A contained questions about tile operational characteristics of the fishing operation. This 
included information first about fixed costs of operation in Cook Inlet as well as other locations 
and the equipment owned and used in the operation. This was followed by questions about the 
size of crew and how the individual crew members were compensated, including crew expenses 
paid by the permit holder such as food, and transportation. This was summarized for each crew 
member on a crew data sheet. This was followed by questions about other expenses directly 
related to the Cook Inlet salmon fishery including the portions spent in Alaska and other 
locations. Finally a series of questions asked ahout the openings fished, gross revenues from Cook 
Inlet salmon fishing, and catch. 

Section B contained questions to determine how the permit bolder would change his operation if 
fishing conditions changed, as well as questions about willingness to pay for these changes. 
Permit holders were first asked what they did on a specific day during the height of the season 
when the fishery was closed and if they made up for the loss in income due to the closure, how 
they did it. Next they were asked what their additional costs of operation would have been if the 
fishery had been open on that day. The permit holder was also asked what the additional costs 
would have been if it were a low run vear and the catch rate were half what it was in 1994 as well 
as what the additional costs would ha~e been if it were a low price year. 

This was followed by a question about how the permit holder would change his operation if he 
knew that the escapement target for late run Cook Inlet red salmon were to be permanently 
changed by an amount that varied among respondents. This was combined with a description of 
the regulatory method by which the change in allocation would be implemented. This was 
augmented by a question of how the permit holder might restructure his operation in response to a 
change in the escapement target in a low run year. 

The section closed with a series of three dichotomous choice contingent value questions to 
determine the value the permit holder places on various management changes. Each question 
posed a hypothetical situation which was an annual change in the harvest for the individual permit 
bolder combined with a payment vehicle to serve as a means for the respondent to indicate a 
"willingness to pay" for the annual change in harvest. An initial bid price was included in the 
question and depending on the answer the respondent was given a second higher or lower amount. 
In this way the "willingness to pay" was approximated. 

The first was a question about the "willingness to pay" for an increase in the harvest resulting 
from more intensive management of the resource. The size of the increase varied among 
respondents for this question as well as those that followed. The second was a question about 
"willingness to pay" to prevent a decline in the annual harvest, again through more intensive 
management of the resource. The last question asked about the amount that the permit holder 
would be "willing to accept" to compensate for the loss of a certain number of fish annually from 
the harvest of Cook Inlet red salmon. 

At the end of the section was a question about how the level of enjoyment derived from the 
commercial harvest of fish varied with the number of openings independent of the catch. This 
served as a transition into the next section which was concerned with the benefits derived from 
fishing and alternative jobs. 

Section C began with questions about the time spent fishing and other fisheries worked during 
recent years. Questions then asked about the experiences of the permit holder in at least 2 other 
fishing jobs in terms of time spent, earnings, type of job, overlap with fishing for Cook Inlet red 
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salmon, certainty of the job in the future, etc. Since many fishermen also work in non-commercial 
!'ishing jobs the same information was collected about at least 2 of these jobs including wages, 
time spent on the job, certainty of the job in the future, etc. Finally many fishermen have the 
opportunity to work at other jobs during the time they are commercial fishing or would look for 
<lihcr work if they were not commercial fishing. A series of questions were asked to determine the 
types of jobs and the characteristics of the jobs that might substitute for commercial fishing. 

The next part of this section asked the permit holder to rate the importance of different job 
characteristics such as high earnings, job security, and being ones own boss. Finally the permit 
holder was asked to rank the overall desirability of each of the jobs described earlier in Section C. 
Then the respondents were asked to rerank the overall desirability of these jobs if the money they 
earned changed by a specified amount. This information was summarized on a job ranking sheet 
for each permit holder. 

The final section, Section D, contained a series of questions for background information. Several 
questions were designed to ascertain residence of the permit holder including where the permit 
holder Jived and whether he received a Permanent Fund dividend check in I 993. Several 
questions probed for income from fishing, other sources, and total income. Another series of 
questions asked about age, race, size of household, how long the permit holder had been fishing, 
and how the permit was obtained. 

The third survey was the CREW MEMBER SURVEY. This survey was designed to discover how 
crew members valued their Cook Inlet fishing compared to their other jobs. 

Section A asked about the crew member's work during the 1994 Cook Inlet red salmon fishing 
season. A question asked what the crew member would have done if there had been no opening 
on a certain day during the season and what he might have done to recover the income lost from 
not working that day. The crew member was next asked about income and expenses from 
working as a crew member during the season as well as the method of payment--crew share, by 
the pick, by the hour, etc. The section closed with a series of questions about how much the crew 
member had expected to earn prior to the start of the 1994 season and about future employment as 
a Cook Inlet crew member. 

Section B contained questions about the benefits the crew member could obtain from various 
jobs. The questions in this section paralleled those of Section C of the permit holder survey. 
Information on three categories of jobs was obtained--other fishing jobs, other non-fishing jobs, 
and possible jobs. For each category the survey asked about the type of job, conditions of 
employment, when the job was held, whether it was a substitute for commercial fishing for Cook 
Inlet red salmon, remuneration, and expectations about pay and future availability. Next a series 
of questions about job attributes was asked similar to the permit holder survey. Finally the crew 
member was asked to rank the overall desirability of each of the jobs described earlier in section 
B. Then the crew member reranked these jobs given specified changes in earnings. This 
information was summarized on a job ranking sheet. 

The final section, Section C, contained a series of questions for background information. Several 
questions were designed to ascertain residence of the permit holder including where the permit 
holder lived and whether he received a Permanent Fund dividend check in 1993. Several questions 
probed for income from fishing, other sources, and total income. Another series of questions asked 
about age, race, size of household, and how long the crew member had been fishing. 
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Instrument Development 
Focus GROUP 

Prior to development of the permit holder questionnaire, a focus group session was held in Soldotna. 
Representative of commercial fishing interest groups, as well as the general public, were invited. 
There were several objectives for the focus group session. The first was to describe the project 
approach for the calculation of economic benefits and economic impacts. The second was to 
describe the types of information we would be collecting through the survey. The third was to get 
feedback from participants regarding how changes in allocation would impact characteristics of 
commercial fishing activity, what regulations would be most reasonable from their perspective 
as a means to implement an allocation change, and what factors intluence commercial fisherman 
behavior. This feedback was used to construct the questions used in the survey. 

PEER REVIEW AND STUDY TEAM REVIEW 

A preliminary version of the questionnaire was examined by the Peer Reviewers. They suggested 
many changes in the questions to improve the quality of the responses, particularly in the 
contingent value and contingent behavior questions. The study team also reviewed versions of the 
questionnaire as it was being developed. Considerable time and effort went into making the 
survey as short and concise as possible since "respondent fatigue" could compromise the results. 
To shorten the survey we decided not to ask for detailed harvest cost information. Instead, we 
asked only about how costs would change in response to a change in fishing effort. 

PRETEST 

The permit holder questionnaire was pretested to filter out confusing questions and terms, confirm 
that the cases described in the contingent value and behavior questions worked, determine the 
time required to administer the survey, and establish the distribution of bid prices for the 
contingent value questions. 

The contingent value questions asked if a respondent would be willing to pay more than a certain 
amount, the bid price, for a change in allocation. Depending on the response, a second amount 
was presented to the respondent. The respondent was then asked about willingness to pay more 
than this second amount. The pretest was used to develop the distribution of values for bid prices. 
The distribution of the bid prices was derived from the pretest by asking respondents how much 
they would be willing to pay for a the described changes in allocation. The responses were 
roughly log normal and we assumed that distribution in formulating the bid prices for the survey 
itself. The bid prices and iterations were randomized in the final survey. 

Sample Frame 
(1) Sample Size 

The sample size for the sport survey was selected specifically for the dichotomous choice contingent 
value questions to yield estimates within +/-20% of the true population values 90% of the time. 

The confidence intervals for the contingent value questions using the dichotomous choice method 
depend upon how closely the bid amounts approximate the respondents· actual willingness to pay. 
Pretesting of the questions will allow us to adjust the bid values to approximate actual willingness 
to pay, but complete accuracy is of course not possible. However as the level of accuracy of the 
bid amount increases, the standard errors will fall and approach those achieved with any 
referendum question that has an expected positive response of 50%. W c used the variance for the 
contingent value questions from the Jones and Stokes Southeast Sport Fish study as an estimate of 
the variance to expect in our study. 
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(2) Region Sampled 

The pre-season survey of permit holders was conducted on a random sample of 600 cook inlet 
salmon gill net and set net harvesters using the permit file. Subsequent to this survey the decision 
was made to exclude the Northern district set net fishermen and the western Central district set 
net fishermen from the survey. Consequently the post-season permit holder survey and the crew 
member survey were administered to a sample of operations which included all drift fishermen 
and the Upper Central District set net fishermen. 

The exclusion of the Northern District and the Western (Western, Kalgin, Chinitna, and Kustatan) 
l'ishermen means that the survey results are only directly applicable to the drift fleet and the east 
side set net fishery. The other set netters would be less directly affected by the regulatory changes 
addressed in this study, therefore, they were not studied as a cost saving measure. This does not 
mean that these fishermen would not be affected from changing the regulations. However, this 
study concentrates on the most directly affected groups. 

(3) Permits vs. Operations 

The sample was drawn from the population of Cook Inlet salmon set net and drift net permits. For 
the drift fleet almost all operations have a just one permit holder. For set netters, however, there 
may be several permits consolidated into a single operation. The unit of observation for the 
survey was the operation so each permit holder was asked how many permits the operation 
included. Thus, the number of permits represented by the sample was actually larger than the 
original sample size because of multiple permits in an operation. Because the original sample 
included numerous permits in the same operation there were fewer interviews than originally 
anticipated, however, the final sample included a large share of permits and operations. 

(4) Non-English Speaking Respondents 

During the pre-season survey several Russian speaking permit holders were encountered. An 
interpreter was used to conduct a number of permit holder and crew member interviews in 
Russian. 

(5) Crew Member Interviews 

The name of one crew member was drawn at random from the list of crew members provided by 
the permit holder. Crew members who were themselves permit holders or under the age of 18 
were culled from the list and one crew member was chosen at random from each operation to be 
interviewed. The crew members were extremely difficult to contact because many were transient 
and permit holders did not have current phone numbers. If we were unable to contact the first 
crew member chosen at random from a permit holder survey, we replaced that individual with a 
second crew member taken from the same permit holder listing. 

(6) Job Satisfaction Data 

The information collected in Section C of the post-season permit holder survey was essentially 
the same as the information collected in Section B of the crew survey. This was information on 
other fishing jobs, non-fishing jobs. and a potential job. This information was collected to 
estimate net economic value to permit holders and crew. 

Sampling Protocols 
The sampling frames for both the permit holder and crew surveys were both designed to be 
random samples of their underlying populations. 
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Survey Protocols 
The surveys were administered by telephone to maximize the re,ponse rate and assure a random 
and unbiased sample. 

The survey was conducted by ISER employees specifically hired and trained for this purpose. They 
are specially screened for their ability to read aloud clearly and precisely from questionnaires, to 
follow interview procedures exactly, to record verbatim all responses, and to quickly establish a 
professional rapport with strangers. About half have previous interviewing experience at ISER. 

Interviews were conducted out of the offices of ISER in Anchorage under the supervision of the 
field director or supervisor. Calls are monitored and interviews are edited immediately after 
completion to ensure quality. 

A random sample is ensured through a prescribed callback protocol, identification of the 
disposition of all calls, and protocol for replacement of phone numbers. 

Response Rates 
An analysis of the sample, permits, and operations is attached. The sample drawn in May 
included 266 drift permits and 334 set permits from a population of approximately 1214. Twenty
five of these permits were duplicates because of emergency transfers and sales 

In the pre-season survey 487 of the selected 600 permit holders were contacted. Considerable 
time and effort was required to locate the selected permit holders. Methods included searching 
telephone books, use of directory assistance, attempts to contact by mail, and the use of a toll free 
telephone response number. As a result of these efforts the response rate was 85 percent, 
representing 403 operations-225 drift operations and 178 set net operations. In addition, it 
represented 37 percent of all Cook Inlet salmon permits because some set net operations included 
permits not in our sample. 

After the pre-season survey the decision was made to exclude the western and northern set netters 
from the post-season survey. This reduced the number of permits in the sample by 68 and the 
number of operations by 48. The sample going into the post-season permit holder survey was 419, 
representing 355 operations. This was 40 percent of the 1017 permits (excluding the Northern and 
western permits) and 43 percent of total operations. The number of permits represented by these 
operations was 48 percent of the total l ,017. 

Weights for Commercial Fishing Surveys 
Tables E-1 and E-2 show the development of the weights for the Cook Inlet salmon permit 
holders data. To develop these weights we had to estimate the total for the populations we wish to 
project to; these calculations are in Table E-1. The Commercial Fisheries Entry Commission 
(CFEC) has recorded 745 set net and 583 drift net salmon permits in 1993. After removing the 
permits not fished and Northern and Western District set netters, we estimated that the number of 
permits fished by the drift fleet was 580 and by East side set netters was 514. These were the 
numbers we used for our projections. 

The next table, Table E-2, shows the actual calculation of the weights. The upper portion of the 
table shows how we arrived at the sampling fractions of approximately one-fourth for set netters 
and one-third for drifters. The middle portion of the table shows the breakdown of the weights for 
set net operations with varying numbers of permit holders in the operation. The last row of this 
section shows the projected number of permits fished for each size operation. The lower portion 
of this table shows the breakdown of the weights for drift operations. 
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Table E-1: Estimated Permits Fished East Side 
- -------- ---~- - ~ --~-- -~-------~ 

~ Sample Population • 
Set Drift Set Drift 

Total pemits ('93) 274 227 745 583 

Not planning to tlsh pre-season -4.4% -0.4% -33 -2 

North and West: tlrst screen -26.0% -185 

Permits not I! shed in '94 -2.6% -0.2% -13 -1 

North and West: second screen -2.9% -15 

' Total permits tlshed E side 514 580 

Table E-2: Revised Commerical Survey Weights 

Sampling Fraction: Set Drift 
completed pre-season 262 225 
plus permit won't be !!shed 12 2 

not completed post season ::ill.. -24 (excluding didn't fish) (not adjusted for 
multiple permits) 

completed sample 264 203 (including N, Wand didn't tlsh) 

total permits 745 583 
sampling fraction 0.3544 0.3482 
raw weight 2.822 2.8719 
adjustment factor 0.719 1.005 
adjusted sampling fraction 0.2548 0.3499 

Set Net 
Permits per Operation 2 3 4 5 6 7 8 11 Total 
no. operations surveyed 34 71 21 8 4 7 I I I 104 
no. pennits represented 34 54 63 32 20 42 7 8 II 271 
Pr(not se!ected)'n 0.6456 0.4168 0.2691 0.1738 0.!122 0.0724 0.0468 0.0302 0.0081 
Adjusted Pr(not selected)An 0.7452 0.5553 0.4138 0.3084 0.2298 0.1713 0.1276 0.0951 0.0394 
weight 3.9249 2.2489 1.7060 1.4459 1.2984 1.2067 1.1463 1.1051 1.0410 
weighted permits 133 121 107 46 26 51 8 9 II 514 

Control Total 514 

Drift Net 

Permits per Operation 1 2 3 Total 
no. operations surve.yed 195 3 3 201 
number of permits 195 6 9 210 
Pr(not selected)'n 0.6518 0.4248 0.2769 
Adjusted Pr(not selected )An 0.6501 0.4226 0.2747 
weight 2.8576 1.7318 1.3787 
weighted permits 557 10 12 580 

Control Total 580 

Notes: The jbrmula for the weight is II( 1-PAn) where P is the probability of one permit not being selected 
An raises it to the nth power, and n is the number of permits in the operation. The probability has been 
adjusted so that the projected total number of permits matches the control total. For drift, the number of 
permits fished in I 993 is a better total estimate than the projection from the survev. The adjustment 
accounts for the multiple permits lost due to refusal or no contact during the post-season survey, as well 
as systematic differences between drift and set in didn't fish and non-response. 
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Non-Resident Sport Fish Survey 

Objective 
The purpose of this survey was to quantify the changes in non-resident sport anglers expenditures 
in Alaska resulting from changes in Kenai River red salmon regulations. Since data on non
resident sport fishing expenditures were collected in the 1994 survey, this survey only needed to 
generate information on the number of visits and their length. We assume that average 
expenditures per day do not change with changing regulations or with length of stay in Alaska by 
non-residents. The sources of changing expenditures are consequently due to changes in the 
number of visits to Alaska and changes in the length of the average visit. Ideally the survey 
sample would be the entire population of potential Alaska visitors, but the limited budget for this 
project prevented a survey of the entire population of the U.S. 

Use of Previously Collected Data 

1994 QUESTIONNAIRE 

In the winter of 1994 a questionnaire was mailed to 7,000 people who purchased a non-resident 
fishing license in 1993. This questionnaire asked respondents to provide us with information 
about their most recent trip to Alaska that included sport fishing. Respondents were asked about 
why they fish, sources of information for where to fish, preferences for fishing locations, and 
general demographic questions. The majority of the questionnaire asked about specific fishing 
trips and expenditures in Alaska. The information from these questions was used to calculate non
resident participation in Kenai red salmon fishing, to estimate in-state expenditures, and to draw 
the sample for the Cook Inlet non-resident survey. 

1995 Questionnaire 
We mailed questionnaires to visitors to Alaska who fished either the Kenai River drainage or 
Southcentral Alaska in 1993. We asked a slightly different questions of the two groups. 

Questionnaire A was mailed to anglers who reported fishing for red or king salmon in the Kenai 
River System. It asked anglers how their behavior would have changed for some combination of 
change in the bag limit and in the CPUE (catch per unit of effort). Half were asked to consider a 
reduced bag limit and half an increased bag limit. CPUE was either held constant or varied with 
the change in the bag limit. 

A second question asked if the respondent would have been willing to pay a particular amount to 
change the bag limit. 

Questionnaire B was sent to anglers who did not tlsh for Kenai River red salmon, but did fish in 
Southcentral Alaska. The questionnaire began by asking for reasons why they did not tlsh for 
Kenai River reds. A second question was similar to the contingent behavior question for those 
who did fish. If asked whether the respondents behavior would have changed if the bag limit or 
the CPUE were liberalized. These tlshermen were not asked the contingent value question. 

The remaining questions were the same for both versions of the questionnaire: 

• how important Kenai River salmon fishing was to the decision to visit Alaska 

• how much information the angler had about Kenai River regulations before visiting Alaska 
• number of trips to Alaska 

• importance of Kenai River salmon in trip decisions in 1994 
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• plans to visit Alaska again 
• likelihood of visiting Alaska again, given an incre,1se in the red salmon bag limit 

• whether they would recommend a trip to Alaska to friends 

• whether their recommendation to visit Alaska would change if the red salmon bag limit changed 

• number of visits to Alaska 

Sample Frame 
Questionnaires were mailed to all respondents to the 1994 Sport Fish Non-Resident Survey who 
had fished in the Kenai River drainage for salmon or fished in Southcentral Alaska in 1993. 
Respondents who had fished in both locations did not receive both questionnaires; they were 
mailed the Kenai River drainage questionnaire. The Kenai River drainage questionnaire was 
mailed to 780 anglers and the Southcentral questionnaire to I ,394 anglers. 

Response Rate 
We received 972 questionnaire from the 2.174 we mailed. After subtracting the undeliverable 
questionnaires, we have a response rate of 45%. 
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Survey Questionnaires 





June 17, 1994 
=i esoonaen!'s Name: ::oermlt No.: Stuay No: 

NTERVIEWER 10 ____ _ :. :NTERVIEWER'S INTV. NO. ___ _ 
_ .'\'S PHONE NO. _____ _ 

Contact Reccra 

Preterrea Contact Name: Secona Contact Name: -:-hira Contact Name: 

I " R I '-'cntact ole: .:::cntact Role: Contact Ro:e 
Contact Information: Contact InformatiOn . Contact Information: 
Tei • Tel. :Tel. 
Fax Fax i Fax 
Address Address I Address 

I 

I I 
! I 

I 
i 

' i 

START TIME: __ _ 

Viy name 1s I am w1th the Institute of Soctal ana Economtc Research at the 
'Jmverstty of AlasKa. As I'm sure you know, there has been much dtscusston about the 
tmoortance of Cook Inlet salmon to the commercial, sport, and personal-use fisheries. We 
have a contract from the Alaska Department of Fish and Game to do an independent study. 
Thts study Wlil measure how alternative Cook Inlet salmon management strategtes impad the 
economy and the value of the fishery to different user groups. We randomly selected a pennrt 
·egtstered to your name for this research. This rntervtew should take less than five minutes. 
::•Jerythlng you say is confidential. Do you have any questtons before 1 beg1n? 

Do you presently own Cook Inlet commercial salmon (setldnft) net perm1t numoer ? 

1::J YES 0 NO __, Could you tell me who the owner ts? 

':J IYES. BUT SOMEONE ::L.SE KNOWS MORE . .l.BOUT THIS PERMIT) 

'iAME ·JF PE.~SON: __________ SWITCH TO NEW PERSON 



~.re you go1ng to ::sn unaer 1n1s cemllt thiS season' 

;::) No :=J CON'T :..ZNOW-· Nho wou10 Know7\ 

::a. 'Nhat w11i you co wnn thiS perm1t? Will vou 

~ot use 11 thiS vear) 
:::. oota1n an emergency transier) 
~ sell the oerm1t? 
..\ ~r co sometn1ng e1se' 

ThanK you ior your ne1o. -:-hat's a11 we neea to Know. 

NTE?VIEWER CHECKPOiNT F R HAS A SE7NE7 r:ERMIT- ,::;Q TO C.3 , 
c"' '-'.4.S A CRIFTNE7 "'ERMIT · ::00 T::C C.5 PAGE 31 

Will you be wOrKing together With otner set net perm1t holders as one ooerat1on? 

DYES 

I .. 
0 NO - SKIP TO 0.6. PAGE 3 

.1 How many other oermlts nolders? 

In the fall we w11i call you to asK queStions about your fishing season. To help us 
:nterpret the 1niormat1on we collect. cou1a you please tell us the name of each·permlt 
holder. the1r nome town. ana their permit numoer. J you nave 11 hanav? 

NAME I HOME TOWN :PERMIT# 

' I 

i 

i 

' 
I 

:a. 'Nho 1s the neaa oi the ooerat1on'i 



~ s 1 ment1oneo. the ouroose oi thiS stuoy 1s to estimate the econom1c effects of Cook Inlet 
salmon. To oo this. we wou10 like to 1nterv1ew you 1n the fall. arter the fishing season. We 
.vou1d also 11ke to 1nterv1ew crew memcers iishmg on these perm1ts. -:"a do so. we need 
:;our r.elp 1n contactJng them. .Ve would like to sen a letters for you to g1ve to your crew 
·nemcers. exp1ain1ng the stuay ana reauesung permiSSIOn for us to contact them in the fall 
:nrouqn you. 'Ne w111 asK you now oest to contact eacn crew memcer wnen we interv1ew 
.~ou 1n me fall. 

-!ow many crew memcers co you expect w11l won< w1th you thiS season? '------' 

1IF NONE. SKIP TO Q.S) 

s 1 RE.~D ADDRESS FROM STRATA SHEET) the aodress we snoula use 1n July to send 
:1ou the crew letters? 

~YES ~NO- -a. What IS the cest aodress'7 

3. s 1 THIS/R~D ADDRESS FROM STRATA SHEET) the best address to use to contact you 
1n the fall? 

DYES ONo- Sa. What IS the best address? 

s th1s the oest telepnone numcer to use to call you 1n the fall? 

:=J YES ONo-. 9a. What 1s the best numoer '7 ------

That is the last of my questions. Thank you for your help. l'lllook 
forward to talking with you in the fall. Have a good season. 

END TIME __ _ 

3 





u~VERSITY OF ALASKA ANCHORAGE 

'' 110<>1. ()I· l'lllLil .\1·1.- \IK' 

__;ulv i 5. '1 994 

~RMTf"LDR

;>,DDRESS 1 -
;>.DDRESS27-
:JTY- STATE- ::::P-

.1 211 Providence Drive 
\ncnora1!t' •. \Ll'ik<l q~~OX 

I '\STilTTE OF SOlL\L .\:-;0 
I co:-;O,IIl RESEARlll 

.>11171 ~So- 77111 1·. \.'\ 1 ~117) 7S6-7739 

-:-hanK vou ·or '/Our --r::o un ·'ie eccnomtc stuav c)f t~e C...;oK li:let salmon 
:-~i--:c;r',r .'/e ,~ave {::-:: . ..-v-.o:I.;H;c; -r.:; ::~e-seaso·-~ :~re:v1f~\NS .·J1tn :)err:·~ ·~o:aers. In rr:e 

'itcrv~t.::'N "ve rnenr:oneo :~;jl ..... e ',\IOutO seno ';Ou a ie!ter to Qtve to eacn or your c.:rew 
~nernoers to tet rr.em ;,novv r;;ot '-<~J(~ '-'';ant ro 1nrervtew tnem tn the iatl. I have included 
one cooy of the letter tor eacn or the crew rnemoers you thought would be working 
'Nlth you thiS season. 

I would appreciate tt tf you g1ve one copy to each crew member and collect the 
tnformatlon on how to contact :hem. We wtll be calling you tn the Tall to ask for that 
tnformatlon ana to tnterv1ew you. Thanl< you tor your help; have a safe season. 

Enclosures - P6- Crew Ll?tters 

Sincerely. 

Scott Goldsmttn 
Proressor of Econom1cs 



UNIVERSITY OF ALASKA ANCHORAGE 
:zu Prondeoce Drive 

\ncboru,e, Alaska '19508 

'C!!!X)L OF PUBLIC AFFAIRS 
I~STITIJTE OF SOCIAL AND 

ECONOMIC RESEARCH 
'907l 786-771 o FAX 19071 786-m9 

oUiy 15, 1994 
::Jear <~rew Memoer: 

The Institute oi Soc1al ana Econom1c Research iiSER) at the Un1vers1tY of Alaska was 
selected by the Alaska Department oi Fish ana Game to conduct an econom1c study of the salmon 
fishery 1n Cook Inlet. This study was reauested by the Alaska Legislature to measure how fishery 
management changes affect the economy and the value of the fishery. As part of the study, we 
neea to know how mucn money tne commerc1al salmon fishery puts mto the Alaskan economy 
JS weil as how permit holders ana crew members would respond to changes 1n regulations. 

:nformatJon from crew rnemoers. like you. 1S an 1moortant part of a comolete and 
euccessful analySIS. We would l1ke to 1nterv1ew vou 1n tne fall. arter the i1Sh1ng season. 

,n June we 1ntervtewea t~e perm1t hotaer vou fish wnn. \Ve woutd l1ke you to g1ve 
~ermlss1on to that person to release your name. address, ana pnone numoer to us. To interv1ew 
you we need you to: 

1. Tell the permit holder tnat you've sa1d 1t 1S okay for them to g1ve ISER your name, 
address. ana phone number. 

2. At the bottom of this letter. wme 1n your name and the address where you will 
rece1ve ma11 in Septemoer. 

3. Write 1n the phone numoer where you can be reacned 1n Septemoer ana October. 

~- Give this letter back to tne oerm1t holder who gave <t to you. 

)r you may call us collect at 786· 7710. Please ask for the crew survey coora1nator and g1ve her 
·;our name, address, ana phone numoer. 

When we call you in the fall. we w1ll ask queStions like: 
What community do you live 1n? 
How many people do vour wages help to support' 
When you aren't fish1ng, do you have another JOb? 
How many years have you been a crew member? 

We hope you will be willing to help us document the value of the commercial salmon 
i<shery 1n Cook Inlet. Thank you. 

Sincerely, 

c: - __;_._ · ~Lh"'~L ---\ ..... () \. \.., <- '-' 

Scott Goldsmith 
Professor of EconomiCS 

'lAME------------------- PHONE---------

.,~~~.E:::S -----------------------------------



October 4, 1994 
Respondent's Name: ?erm1t No.: 

1. INTERVIEWER ID ----- 2. INTERVIEWER'S INTV NO. ___ _ 

3. R'S PHONE NO. _____ _ 4 STUDY NUMBER-----

Contact Record 

Preierrea Contact Name: Secona Contact Name: Thira Contact Name: 

Contact Role: Contact Role: Contact Role 
Coot;;g;tlofQrma!iQn: CQot<Jct lnform;;JttQn: CQnt;;J~! lnforma!tQn: 
Tel. Tel. Tel. 
Fax Fax Fax 
Address Address Address 

' 
i 

I 
My name is . I am w1th the Institute of Soc1al and Economic Research at the 
University of Alaska. I am calling for tNAME). 

CONFIRM R IS (NAME) OR ARRANGE TO SPEAK WITH (NAME), 

I believe one of our Interviewers may have talked with you or another member of your 
fishmg operation last June. I am calling to arrange to mterv1ew you about your fishing this 
season and about future fishing. As we mentioned in June. there has been much discussion 
about the Importance of Cook Inlet salmon to the commercJal, sport, and personal-use fisheries. 

We have a contract from the Alaska Department of Fish and Game to study how alternative 
Cook Inlet salmon management strategtes 1m pact the economy and the value of the fishery to 
different user groups. We randomly selected your name from a list of Cook Inlet permit holders 
'or this research. This intervieW should take about 40 mmutes. Everything you say is 
:oniidennal. Do you have any questions before 1 begm? 





STUDY NUMBER---- PERMIT NUMBER _____ _ 

RESPONDENT NAME ______________________ __ 

START TlME ___ _ 

SECTlON A: OPERATIONAL CHARACTERISTICS (SEPTEMBER 30. 1994) 

1994 OPERATIONS IN COOK INLET 

A 1 Did you fish under your CooK Inlet oerm1t this year? 

'J 1 YES 
'J 9. NO ANSWER 

"J 2. NO~ A 1 a. Why didn t you fish under your 
permit th1s year? 

SETNET PERMIT HOLDERS - S04 

A2. Who headed your ooerat1on? 

'J Respondent 
"J Other: _________ _ 

A3. Where was your setnet s1te this year? 

"J 1. CENTRAL DIST. EAST SIDE 

• 

'J 2. CENTRAL DIST. WEST SIDE 
:J 3. NORTHERN DISTRICT 
:J 4 OTHER __________ _ 
-+ SKIP TO ALTERNATE ENDING 

AT THE END OF THE LAST PAGE 

A3a. EAST SIDE: Was your s1te north 
or south of the Blanchara line? 

"J North 

:J South 

SKIP TO SECTION C 

DRIFTNET PERMIT HOLDERS - S03 

A4. Were you the boat captain? 

Cl 1. YES 
Cl 2. NO 
Cl 8. DON'T KNOW 
CJ 9. NO ANSWER 

A4a. Where 1s your boat homeported? 



ALL RESPONDENTS 

COSTS OF OPERATION 

-h1nK1ng aoout your Cook Inlet salmon fish1ng operations for 1994. I would like to asK you about the 
equipment and property you used. What 1s the current marKet value of ali equtpment ana property that 
/OU or a relative owned ana usee 1n your operations? (Do not include the va1ue of your permit.) 

':::ITHER GET A TOTAL VALUE OR PROMPT WITH THE CATEGORIES ON THE TABLE: boats 
and motors, tractors, trucks, trailers and other vehicles, fishing gear. cabins, trailers. buildings 
or groups of buildings, or land; AND fishing sites . 

. "-Sf 

A6. About what percent of your fishing equipment do you buy in the Kenai Peninsula Borough? 

_________ % (IF 100%, SKIP TO A9) 

A7. And about what percent do you buy elsewhere 1n Alaska? 

___________________% 

AS. And about what percent do you buy outside Alaska? 

------------------~10 



-"9. i wou1d l1ke to asK you aoout ·::xea exoenses of your total fishing ooerat1ons for the year. both in 
·::oaK Inlet ana elsewnere. These are annual costs that don t vany w1th how manv ooentngs or fishenes 
.. ou r:sh. lhey a1so cant tncluae anv new eaUipment you m1gnt t::uv. How mucn 01d you soend 1n 
'994 on: 

Expenditure Category I a tal Dollars 

\a MOORING & STORAGE 

b. INSURANCE 

c. SERVICES LIKE ACCOUNTANTS OR LAWYERS 

" LiCENSES FEES & ASSOCIATION DUES u . 

. 
' F'ROPERTY TAXES ! 2. 
I 

f. INTEREST EXPENSES 

g. COOK INLET PERMIT PRINCIPAL PAID (exclude mtereso 
' 

h. OTHER PERMIT PURCHASE (PRINCIPAL PAID) I 
i. OTHER l 

! 



A 10. Could you list for me the names of the people who worked on your Cook Inlet salmon fishing 
operation this year. including crew members. other penm1t holders, and anyone else who was a 
part of your operat1on or wno was pa1a from the revenues of the operation? 
1PROBE FOR ADDRESS AND PHONE CONTACT INFORMATION. MINIMALLY. LIST PEOPLE 
3Y POSITION OR FIRST NAME.) 

::E_RSON i NAME COMMUNITY CURRENT MAILING i"HONE # I IF SET 
~ OF ADDRESS I PERMIT 

! 

i I 
RESIDENCE I HLDR, PMT 

I I 

1 
I ' i I 

~ 

i I i 
i ~ 

I I ! 
3 I I I I I I 

..\ 
' I 

~ 
! i i 

I 
' i I I 

I 

6 
! I I 

I 

I I 
' 

7 

8 

9 I I 
10 

I 
I 

I 
1994 COSTS OF OPERATIONS: CREW 

In oraer to understand the cost of your fishing operations, 1 would like to ask a few questions about 
each of the people you listed. 

COMPLETE CREW DATA SHEETS, THEN RETURN TO Q. A11 

A11. IF ONE OR MORE PERSONS PAID WITH A CREW SHARE: 

What expenses were deducted from gross receipts before calculating crew shares? 

:J 0. NONE-+ SKIP TO A13 
:J 1. FOOD 
:J 2. FUEL 
:J 3. CREW SUPPLIES 
:J 4 CREW TRANSPORTATION. 
'J 5. OTHER (list) 

A 12. r<.ow many dollars of expenses did you deduct from your total gross revenues before calculating 
crew snares? 

s = 9998. Don't Know : 9999. No Answer 

#? 



.:, 13. ,'Jext. I'd ltke to Know how much you spent on any other types of expenses you may have had in 
:he CooK Inlet satmon fishery. How much did you spena tn 1994 on: 

' Expenditure Category i Amount Spent 
' ' 

Total Dollars %Spent 1n i % Spent 19998. Don't Know 
! Kenai Penin. I elsewnere 

in Alaska. 9999. No Answer 

I ' I I 1 a. Food I I DK NA 

[b Fuel ! I I i DK NA 

, c. Boat or Camp Supplies I ! DK NA 
. otner than tooa 

[ d. EqUipment Repatr i i: i I DK NA 

: e. Other Supplies I I I j DK NA 

A 14. Are there any other operating expenses 1n Cook Inlet that we haven't talked about? 

Type Amount 



OTHER OPERATING CHARACTERISTICS 

.0, 15. What was the a ate of the ''rst ooenmg you fishea fer CooK Inlet Salmon thts vear7 

MONTH/DAY 1E.G. 07/04\ 

.c, 16. What was the oate of the 'ast ooenmg you fishea7 

MONTH/DAY !E.G 08/21\ 

.c, 17 How many opentngs at a '. ou mtss c:.mng the peak of the season? 

:J 98 Don t Know 
:J 99 No Answer 

A 18. What do you thtnk tne gross revenues from your CooK Inlet salmon fishtng operation will 
bein1994? 

$ :J 998 Don t Know 
:J999 No Answer 

A19 What percent of that was from red salmon? 

I 
: 'o I :J 998 Don t Know 

A20. What was your sockeye catch tn 1994? 

lbs :J 999.998 Don t Know 

OR 

fish 

:J999 No Answer 

:J 999.999 No Answer 



SECTION 8: OPERATIONAL RESPONSES TO CHANGING CONDITIONS 

(REVISED 9/30/94) 

81. The commerctal fisherv was c:osed this year on Saturaav. July 30 to allow escapement tnto 
the Kenat River. Think aoour vour eaten aunng that penoa. What do you think your catch of 
sockeve salmon would have oeen tf there nad been an emergency openmg that day? 

lbs 1 

«Expected Catch>> 

"] 9998 Don t Know 
"] 9999 No Answer 

B1a. What did you do on that dav wnen the fishery was closed? 

- -:::J 1 FISHING RELATED WORK -:::J 2. OTHER WORK FOR PAY~SKIP TO B1b&c 
- -:::J 3. OTHER 

- -:::J 8. DON'T KNOW 

--:::J9.NOANSWER ______________________ ~--------------------~ 
81 b. What was the other worK? 

B 1 c. How much dtd you make that day? 

$ _________ _ ::J 998. DON'T KNOW ::J 999 NO ANSWER 

SKIP TO 82 

~ B1d. How did you make up the tncome lost from not fishing that day? 

::J 0. DIDN'T LOSE ANY INCOME 
::J 1. COULDN'T MAKE UP LOST INCOME 
::J 2. WORK MORE IN OTHER JOB 
::J 3. OTHER. _________________ _ 



82. Now I would like you to think aoout wnat your extra costs would have oeen for JUSt that one 
aad1tional openmg, beyona wnat you actually spent m 1994. 

82a. What do you think your extra expenses for fooa. fuet. and (BOAT/CAMP) supplies would 
nave been for that openmg? 

s ______ _ 

:::J 0. None 

:::J 8. Don t Know 
:::J 9. No Answer 

B2b. [IF NONE] !s that because you would not 
have fished? 

:::J I would not have fished that day. ~ SKIP TO B5 

:::J Other reason-------------

32c. Would you have haa other exoenses. such as aad1lional equipment reoa1r. additional people. 
or other 1tems? 

s. _____ _ DESCRIBE----------

0 000. None :::J 998. Don't Know 0 999. No Answer 

83. Now. suppose that the extra opening occurred in a low-run year. with. say, half the catch rate 
at the peak as in 1994. Would it still cost you S to fish that extra day in a low run 
yeafl 

:::J 1. Yes. Same costs as OB2 ~SKIP TO 84 
:::J 2. Different costs 

• 

::J B. DON'T KNOW~ SKIP TO 84 
:::J 9. NO ANSWER ~SKIP TO 84 

B3a. What would the extra costs be in this case? (RELATIVE TO NOT FISHING) 

s. ________ food fuel and boat /camp expenses 

s. _______ other (specify) __________ _ 

:::J 000. None. would cost the same as not fishing 

B3b. [IF NONE] Is that because you would not have fished that day? 

:::J I would not have fished in that case. 

'l Other reason 



84. Now suppose the once was naif of wnat 1t was this vear. Would 1t st1ll cost you $ ____ _ 
~o nsn that extra day 1n a low pnce year? 

"J 1. Yes. Same costs as 082 ~SKIP TO 85 :J S.DON'T KNOW~ SKIP TO 85 
"J 2. Different costs :J 9. NO ANSWER ~ SKIP TO 85 

i34a. \/Vhat would the extra costs be 1n this case? (RELATIVE TO NOT FISHING) 

s ________ food fuel and boat /camp expenses 

S ________ other (speCify) ___________ _ 

:J 000. None. would cost the same as not fishing 

B4b. [IF NONE] Is that because you would not have fished that day? 

:J I would not have fished in that case. 

::J Other reason 



I 
' • 

CHANGE IN COST IN RESPONSE TO POLICY CHANGE 

Now I would like to ask you aoout cnanges 1n the escapement target for late run Kena1 river sockeye. 
By escapement. we mean the numoer of sockeye pass1ng the sonar counter iocatea 19 miles 
upstream from the mouth of the Kenai River. Suppose the escapement target for Kenai River 
sockeye were permanently increased by 200 Thousand starting next year. Although it is difficult to 
pred1ct exactly how your operation would be affectea. the management change would in most years 
result 1n a reduct1on of the commewal harvest of Ccok Inlet sockeye salmon by 200 Thousand. 

SETNETTERS 

B5. In an average run vear oi 3 to 4 miilion 
Kenai sockeye this policv might be 
implemented bv the loss oi 2 or 3 setnet 
periods trom mid-Kalifonskv nonh at the 
peak of the run. 

DRIFT:>! ETTERS 

B5. In an average run vear ot' 3 to 4 million Kenai 
sockeve this policv might be Implemented bv the loss 
of 2 or 3 corndor opemngs trom mid-Kalifonsky 
nonh at the peak oithe run. 

If th1s happened, how do you th1nk you would restructure your operat1on and what changes 1n your 
cost would result? 

YES NO TYPE OF CHANGE I Direct1on and Amount of Chanoe 
NO CHANGE I 

I CHANGE IN EQUIPMENT I ' I 

I . CHANGE IN OPENINGS FISHED I 
I CHANGE IN CREW SIZE I 

i OTHER One t1me costs: I ' I 
I OTHER costs 1ncurred each year: I 
I 

' I OTHER I 
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86. In a low run year. tncreased escapement mtght reautre the loss of a regular drift and setnet 
oenod. as well. If that happened. wouid you restructure your operation any atfferently than you 
descnbed above? 

:J 1 YES (CONTINUE WITH NEXT QUESTION) 
:J 2. NO _,SKIP TO Q B7 NEXT PAGE 

:J 8. DON'T KNOW--+ SKIP TO Q B7, NEXT PAGE 
:J 9. NO ANSWER--+ SKIP TO Q B7 NEXT PAGE 

B6a. (IF YES. ABOVE) How do you think you would restructure your operat1on and what changes in 
your cost would result? 

RESTRUCTURE IS FROM CURRENT BASE. AND NOT FROM THE RESTUCTURED OPERATION 
OECSRIBED IN Q BS 

YES NO I TYPE OF CHANGE AMOUNT OF CHANGE 

I I NO CHANGE 
I 

I CHANGE IN EQUIPMENT 
I 

CHANGE IN OPENINGS FISHED 

CHANGE IN CREW SIZE 

OTHER ONE TIME COSTS ' 
I 

' OTHER COSTS INCURRED EACH 
I I YEAR: 
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CONTINGENT VALUE 

87. Suppose that intens1ve management could result in an 1ncrease 1n your commercial harvest of 
::oak Inlet reds by 200 in n10st years Would you ce wliling to pay $600 annually 1f the funds were 
-.Jsed to pay for such 1ntens1ve management? 

"J 1.YES __,CONTINUE WITH 0 88a 

"J 2. NO -.SKIP TO 0 B8b 
"J 8. DON'T KNOW --> SKIP TO 0 88b 

"J 9. NO ANSWER-->SKIP TO 0 89 

B8a. Would you be willing to pay more than $900 annually? 
"J 1.YES ->SKIP TO 0.89 
"J 2. NO--> SKIP TO 0.89 

B8b. Would you be willing to pay more than $400 annually? 
"J 1.YES--> SKIP TO 0.89 
::J 2. NO ->SKIP TO 0.89 
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89. Now suopose that 1n future vears runs were exoectea to cecline. but that 1ntens1ve management 
:::ou1a offset any decline m tne commercial harvest. ' your eaten would otherwise aeclineby 200 fish . 
.vould you pay $600 annually 1f the lunas were usea to pay for 1ntens1ve management which 
succeeded 1n keeping the harvest from declinmg? 

"J ' YES ·~ CONTINUE WITH 0 89a 

"J 2. NO ->SKIP TO 0 89b 
"J 8. DON'T KNOW ->SKIP TO 0 89b 

"J 9. NO ANSWER->SKIP TO 0.810 

B9a. Would you be Willing to pay more than $900 annually? 
:J 1YES-+SKIPT00.810 
:J 2. NO -+SKIP TO 0. 81 0 

B9b. Would you be willing to pay more than $400 annually? 
"J 'YES_., SKIP TO 0.810 
"J 2. NO ->SKIP TO 0810 
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610. Now suppose that the State of AlasKa wanted to compensate Cook Inlet for a reallocation of a 
poi1Ion of the Kenai River socKeye narvest to other users. Suppose that as a result of the 
reallocation. you expected to catch 200 fewer sockeye salmon over the whole season. Would you be 
willing to accept less than $200 annually to decrease your harvest by this amount? 

'J 'YES -...SKIPTOOB10b 

'J 2. NO-. CONTINUE WITH O.B10a 
'J 8. DON'T KNOW--> CONTINUE WITH 0 B10a 

'J 9. NO ANSWER-.SKIP TO 0 B11 

610a. Would you be willing to accept less than $300 annually?? 
'J 1.YES ->SKIP TO 0.~ .B II 
'J 2. NO _.SKIP TO 0.~ B II 

61 Ob. Would you be willing to accept less than $130 annually? 
"J 1.YES 
::J 2. NO 

811. If your 1ncome for the season didn't change, would your enJoyment of fishing be greater, the 
same, or less 1f you had one less open1ng dunng the peak of the season? 

- 1 GREATER 
2. THE SAME 

:J 3. LESS 

'J 8. DON'T KNOW 
'J 9. NO ANSWER 

"J 4 DEPENDS (explain?) _________________ _ 
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R FISHED C. I. SALMON 
THIS YEAR 

This next section oi the 
intervieW is about benefits 
you get from working in 
commercial fishing and 
other JObs. 

SECTION C: WoRK BENEFITS 

R DID NOT FISH C.l. IN 1994 i 
C1. What was the most recent year you did fish for Cook Inlet i 
salmon? 

:::J 93. 1993 
:::J 92. 1992 
:::J 91. 1991 

:::J 98. DON'T KNOW 
:::J 99. NO ANSWER 

C2a. About what date did you start fishing 1n that year? 

START __________ _ 

C2b. And when aid you stop? 

END 

IF R HASN'T FISHED COOK INLET SINCE 1990. SKIP TO SECTION D 

C3. About how many hours would you say you worked per week during the Cook Inlet 
salmon season? 

HOURS!WEEK 

:::J 998. DON'T KNOW 
:::J 999. NO ANSWER 

C4. Before the season started. how much did you think you would earn [THISrfHAT] year? 

0 1. ABOUT$ ___ _ 
0 2. BETWEEN $ AND ___ _ 
0 3. I DIDN'T KNOW HOW MUCH I WOULD EARN 

0 8. DON'T REMEMBER WHAT I EXPECTED 
0 9. NO ANSWER 

CS. When you fish for Cook Inlet salmon. are some of the people you work with: 

GSa. FAMILY MEMBERS? ·:::J 1. YES :::J 2. NO 'J 8. DON'T KNOW 'J 9. NO ANSWER 

CSb. FRIENDS? :::J 1. YES :::J 2. NO 'J 8. DON'T KNOW 'J 9. NO ANSWER 
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OTHER FISHING JOBS 

C6. Over the past four summers. c1d you fish commercially 1n any other fisnenes bes1des 
CooK Inlet salmon? 

:J 1. YES ::J 2. NO ------ SKIP TO Q.C27 
:J 8. DON'T KNOW 
::J 9. NO ANSWER --

What were the two most recent fishenes you fished other than Cook Inlet? 

AREA TARGET SPECIES GEAR 
C6a. i=ISHING JOB 1• 

C6b. FISHING JOB 2: 

ALSO RECORD ON JOB SHEET FOR LATER REFERENCE 

CONTINUE ON NEXT PAGE 
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C7. What year did you most recently fish 1n [FISHING JOB 1]? 

'(EAR :J 98. DON'T KNOW :J 99 NO ANSWER ----
C7a. About what date did you start fishmg that year? 

START DATE ______ _ :J 98. DON'T KNOW :J 99 NO ANSWER 

C7b. And when did you finish? 

END DATE ____ _ :J 98. DON'T KNOW :J 99 NO ANSWER 

C8. Did you fish in (FISHING JOB 1) 1nstead of fishing in Cook Inlet that year. or could you 
have done both? 

:J 1. INSTEAD OF :J 8. DON'T KNOW 
:J 2. DID BOTH 
:J 3. COULD HAVE DONE BOTH. BUT DIDN'T :J 9 NO ANSWER 
:J 4. COOK INLET WAS NOT AN OPTION THAT YEAR 
0 5.0THER ____________ __ 

C9. Were you a permit holder 1n that fishery? 

Cl 1. YES 0 2. NO :J 8. DON'T KNOW CJ 9 NO ANSWER 

C1 0. In (FISHING JOB 1) were you patd as an owner. wtth a crew share. with wages, or did 
you work without pay? 

0 1. CAPTAIN (PERMIT HOLDER) 
0 2. CREW MEMBER RECEIVING A SHARE OF GROSS REVENUES 
0 3. CREW MEMBER RECEIVING A WAGE 
CJ 4. UNPAID WORKER _.SKIP TO Q.C14 
CJ 5. OWNER 

6.0THER ____________ _ 

0 8. DON'T KNOW 
:J 9 NO ANSWER 

C11. How much did you earn 1n this fishery 1n (THE MOST RECENT YEAR)? 

S ____ over the enttre season 
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:J 99999 NO ANSWER 



C12. Before the season startea. how much did you think you would earn? 

:J 1.S ____ _ 
:J 2.BETWEEN S AND _____ _ 
:J 3. I DIDN'T KNOW HOW MUCH I WOULD EARN 

:J 8. DON'T REMEMBER WHAT I EXPECTED 
:J 9. NO ANSWER 

C13. What fringe benefits a1d you earn on this Joo? 

:J 0. NONE 
:J 1. HEALTH INSURANCE 
:J 2. PENSION OR RETIREMENT BENEFITS 

:J 3. OTHER-------------
:1 4 OTHER ____________ _ 

:::J 8. DON'T KNOW 
:::J 9. NO ANSWER 

C14. About how many hours would you say you worked per week dunng the season? 

HOURS 

C15. When you worked in (FISHING JOB 1 ), are some of the people you work with: 

C15a. FAMILY MEMBERS? :::J 1. YES :::J 2. NO ::J 8. DON'T KNOW ::J 9. NO ANSWER 

C15b. FRIENDS? :::J 1. YES :::J 2. NO ::J 8. DON'T KNOW ::J 9. NO ANSWER 

C16. If you want to work in (FISHING JOB 1) next year. are you very certain you can have 
the JOb. almost certain, somewhat uncertain, very uncertain, or certain that you won't have it? 

0 1. CERTAIN I WILL HAVE IT 
:::J 2. ALMOST CERTAIN 
:J 3. SOMEWHAT UNCERTAIN 
:::J 4. VERY UNCERTAIN 
0 5. CERTAIN I WON'T HAVE IT 

0 8. DON'T KNOW 
0 9. NO ANSWER 

IF NO FISHING JOB 2 LISTED SKIP TO QUESTION C27. PAGE C-21 

OTHERWISE. CONTINUE ON NEXT PAGE 
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C17. 'Nhat year did you most recently fish m [FISHING JOB 2]? 

(EAR ::J 98. DON'T KNOW ::J 99. NO ANSWER ----
C17a. About what date atd you start fishtng that year? 

START DATE _____ _ ::J 98. DON'T KNOW ::J 99. NO ANSWER 

C17b. And when did you fintsh? 

END DATE _____ _ ::J 98. DON'T KNOW ::J 99. NO ANSWER 

C18. Did you fish in tFISHING JOB 2) instead of fishing tn Cook Inlet that vear. or could you 
'lave done both? 

::J I. INSTEAD OF ::J 8. CON T KNOW 
::J 2. DID BOTH 
::J 3. COULD HAVE DONE BOTH. BUT DIDN'T ::J 9. NO ANSWER 
::J 4. COOK INLET WAS NOT AN OPTION THAT YEAR 

0 5. OTHER-----------

C19. Were you a permtt holder in that fishery? 

::J 1. YES :J 2. NO :J 8. DON'T KNOW ::J 9. NO ANSWER 

C20. In (FISHING JOB 2) were you paid as an owner. wtth a crew share. with wages. or did 
·;ou work wtthout pay? 

:J 1. CAPTAIN (PERMIT HOLDER) 
::J 2. CREW MEMBER RECEIVING A SHARE OF GROSS REVENUES 
0 3. CREW MEMBER RECEIVING A WAGE 
::J 4. UNPAID WORKER -+SKIP TO O.C24 
::J 5. OWNER 

6. OTHER---------

0 8. DON'T KNOW 
::J 9. NO ANSWER 

C21. How much did you earn tn this fishery in (THE MOST RECENT YEAR)? 

S over the enttre season ---- :J 99998. DON'T KNOW 
:J 99999. NO ANSWER 



C22. Before the season startea. how mucn aid vou thinK vou would earn? 

:J 1. ABOUT S ____ _ 
:J 2. BETWEEN S AND ___ _ 
:J 3. I DIDN'T KNOW HOW MUCH I WOULD EARN 

:J 8. DON'T REMEMBER WHAT I EXPECTED 
:J 9. NO ANSWER 

C23. What fringe beneiits aid you earn on th1s )oo? 

:J 0. NONE 
:J 1. HEALTH INSURANCE 
:J 2. PENSION OR RETIREMENT BENEFITS 
:J 3.0THER _____________ __ 
:J 4.0THER ______________ __ 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C24. About how many hours would you say you worked per week dunng the season? 

HOURS 

C25. When you worked in (FISHING JOB 2). were some of the people you work with: 

C25a. FAMILY MEMBERS? 0 1 YES ::J 2. NO ::J 8. DON'T KNOW ::J 9. NO ANSWER 

C25b. FRIENDS? ::J 1. YES ::J 2. NO ::J 8 DON'T KNOW :J 9. NO ANSWER 

C26. If you want to work in (FISHING JOB 2) next year. are you very certain you can have 
the JOb. almost certain. somewhat uncertain. very uncertain. or certain that you won't have it? 

::J 1. CERTAIN I WILL HAVE IT 
:J 2. ALMOST CERTAIN 
::J 3. SOMEWHAT UNCERTAIN 
CJ 4. VERY UNCERTAIN 
::J 5. CERTAIN I WON'T HAVE IT 
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OTHER JOBS 

C27. Over the past four summers. did you do anv work besiaes commercial fishing? 

"J 1. YES :J 2. NO -----~SKIP TO O.C50 
:J 8. DON'T KNOW POSSIBLE JOB 
"J 9 NO ANSWER --

IF YES. LIST MOST RECENT TVVO NON-FISHING JOBS. WE WILL ELABORATE ON THIS 
JOB ON THE NEXT PAGE 

C27a. OTHER JOB 1: What kind of work? ______________ _ 

C27b. OTHER JOB 2: What kina of worK? ______________ _ 

ALSO RECORD ON JOB SHEET FOR LATER REFERENCE 

CONTINUE ON NEXT PAGE 

C-21 



OTHER JOB 1 

C28. What summer did vou most recently worK tn [OTHER JOB 1]? 

YEAR ____ GO TO 0 C28b :J 98. DON'T KNOW :J 99. NO ANSWER 

:J 97 YEAR-ROUND EMPLOYMENT----

C28a. If you fishea Cook Inlet ITHISrfHAT) year. were you on patd 
ivacatton. leave wtthout pay, or some other status in (OTHER JOB 1 )? 

:J 1 PAID 
:J 2. LE..WE WITHOUT PAY 

:J 3. OTHER-------

SKIP TO 0 C30 

C28b. About what date otd you start that year? 

START DATE ___ _ :J 98. DON'T KNOW 

C28c. And when did you finish? 

END DATE ____ _ 0 98. DON'T KNOW 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

:J 99. NO ANSWER 

0 99. NO ANSWER 

C29. Did you work in (OTHER JOB 1) instead of fishing in Cook Inlet (this/that) year, or could 
you have done both? 

:J 1. INSTEAD OF 
:J 2. DID BOTH 
:J 3. COULD HAVE DONE BOTH. BUT DIDN'T 
:J 4. COOK INLET WAS NOT AN OPTION 

:J 5. OTHER---------

C30. Tell me a little about this JOb ... 

C30a. What kind of work (do/did) you do? 

0 8. DON'T KNOW 
0 9. NO ANSWER 

C30b. What (are/were) your usual duties or activities at this Job? 

C31. 1/Vas this work located on the Kenat Pentnsula, somewhere else tn Alaska. or outside 
AlasKa? 
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:J 1. KENAI PENINSULA 
:J 2. ELSEWHERE IN AK 
:J 3. OUTSIDE AK 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C32. On !OTHER JOB 1 l. were you worKing for wages. self-employed. or working without 
pay (such as for family)? 

:J 1. WAGE AND SALARY WORKER 
:J 2. SELF EMPLOYED 
:J 3. UNPAID WORKER ~SKIP TO O.C36 
:J 4.0THER __________________ __ 

C33. What was your rate of pav? 

C33a. S ______ _ C33b. per :J1.HOUR 
::J 2. DAY 
::J 3. WEEK 
::J 4. MONTH 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

::J 8. DON'T KNOW 
0 9. NO ANSWER :J5.0THER ________ __ 

C33c. How much did you earn over the entire summer? 

$ _____ _ :J 9998. DON'T KNOW :J 9999 NO ANSWER 

C34. Before (OTHER JOB 1) started. how much did you think you would earn? 
C34a. Dollars per C34b. 
:J 1. $ _______ _ 

:J 2. BElWEEN $ AND ___ _ 
:J 3. I DIDN'T KNOW HOW MUCH I WOULD EARN 

0 8. DON'T REMEMBER WHAT I EXPECTED 
0 9. NO ANSWER 

C35. What fringe benefits did you earn on (OTHER JOB 1 )? 

0 0. NONE 
0 1 HEALTHINSURANCE 
0 2. PENSION OR RETIREMENT BENEFITS 

::J 3. OTHER-----------
:J 4. OTHER-----------
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::J 1. HOUR 
:J 2. DAY 
0 3. WEEK 
:J 4. MONTH 
05.0THER ________ __ 

0 8. DON'T KNOW 
0 9. NO ANSWER 



C36. How many hours per weeK Old you usually work? 

HOURS :J 98. DON'T KNOW :J 99. NO ANSWER 

C37. If you wanted to work a gam 1n !OTHER JOB 1) next year. are you very certam you 
could have the job. almost certain. somewhat uncertain. very uncertain. or certain you 
·.vouldn t have it? 

'J 1. CERTAIN I WILL HAVE IT 
:J 2. ALMOST CERTAIN 
:J 3. SOMEWHAT UNCERTAIN 
:J 4 VERY UNCERTAIN 
'J 5. CERTAIN I WON'T HAVE IT 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C38. \Vhen you work in 1 OTHER JOB 1 l, are some of the people you worK w1th: 

C38a FAMILY MEMBERS? 'J 1. YES ::J 2. NO ::J 8. DON'T KNOW :J 9. NO ANSWER 

C38b. FRIENDS? ::J1.YES ::J 2. NO ::J 8. DON'T KNOW :J 9. NO ANSWER 
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OTHER JoB 2. IF NO OTHER JOB 2. SKIP TO QUESTION CSO 

C38. 'Nhat year d1d you most recently worK 1n [OTHER JOB 21? 

YE,;R GO TO 0. C38b ---- :J 98. DON'T KNOW :J 99. NO ANSWER 

"J 91. '(EAR-ROUND EMPLOYMENT----

C38a. If you fished CooK Inlet !THIS!THAT) year. were vou on paid 
vacation. leave Without oav. or some other status 1n (OTHER JOB 2)? 

:J 1. PAID 
:J 2. LS~VE WITHOUT PAY 
:J 3. OTHER-------

C33b. About what date c1d vou start that vear I 

START DATE ______ __ :J 98. DON'T KNOW 

C33c. And when did you finish? 

END DATE _______ _ :J 98. DON'T KNOW 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

.::J 99. NO ANSWER 

:J 99. NO ANSWER 

C39. Did you work 1n (OTHER JOB 2) instead of fishing 1n Cook Inlet (this/that} year, or could 
you have done both? 

:J 1. INSTEAD OF 
:J 2. DID BOTH 
:J 3. COULD HAVE DONE BOTH. BUT DIDN'T 
:J 4. COOK INLET WAS NOT AN OPTION 
:J 5.0THER ___________ _ 

C40. Tell me a little about this job ... 

C40a. What kind of work (do/did) you do? 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C40b. What (are/were) your usual dut1es or activities at this JOb? 



C41. Was thiS worK locatea on the r<ena1 Pen1nsu1a. somewnere else 1n AlasKa. or outside 
.-"IasKa? 

'J 1 . KENAI PENINSULA 
'J 2. ELSEWHERE iN AK BOTH 
'J 3. OUTSIDE AK 

'J 8. DON'T KNOW 
'J 9 NO ANSWER 

C42. On !OTHER JOB 2). were vou working for ·:1ages. self-emoloyed. or worKing without 
pay (such as for fam1ly)? 

'J 1. WAGE AND SALARY WORKER 
'J 2. SELF EMPLOYED 
'J 3. UNPAID WORKER ~SKIP TO O.C47 

'J 4 OTHER ---------------------

C43. What was your rate of pay? 

C43a.$ ___ _ C43b. per 'J 1. HOUR 
::J 2. DAY 
::J 3. WEEK 
::J 4. MONTH 

:::J 8. DON'T KNOW 
:::J 9. NO ANSWER 

::J 8. DON'T KNOW 
::J 9. NO ANSWER ::J5 OTHER ________ __ 

C44c. How much did you earn over the entire summer? 

s ______ _ :::J 9998. DON'T KNOW ::J 9999. NO ANSWER 

C45. Before (OTHER JOB 2) started. how much did you th1nk you would earn per month? 
C45a. Dollars per C45b. 
::J 1' $ _____ _ 
::J 2. BETWEEN $ AND ___ _ 

::J 3. I DIDN'T KNOW HOW MUCH I WOULD EARN 

::J 8. DON'T REMEMBER WHAT I EXPECTED 
:::J 9. NO ANSWER 

C46. What fringe benefits did you earn on (OTHER JOB 2)7 

::J 0. NONE 
::J 1. HEALTH INSURANCE 
::J 2. PENSION OR RETIREMENT BENEFITS 
::J 3 OTHER _______________ _ 

:J 4 OTHER------------
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::J 2. DAY 
:J 3. WEEK 
:J 4. MONTH 
.:J 5. OTHER _____ _ 

::J 8. DON'T KNOW 
:::J 9 NO ANSWER 



C47. How many nours per week atd you usually work? 

HOURS :::J 98. DON'T KNOW :::J 99 NO ANSWER 

C48. If you wanted to worK agatn tn !OTHER JOB 2) next year. are you very certatn you 
could have the job. almost certatn. somewhat uncertain. very uncertain. or certain you 
wouldn't have tt? 

:::J 1. CERTAIN I WILL HAVE IT 
:::J 2. ALMOST CERTAIN 
:::J 3. SOMEWHAT UNCERTAIN 
:::J 4 VERY UNCERTAIN 
'J 5. CERTAIN I WON'T HAVE IT 

:::J 8. DON'T KNOW 
:::J 9 NO ANSWER 

C49. When you work 111 tOTHER JOB 2). are some of the people you work wtth: 

C49a. FAMILY MEMBERS? :'J 1. YES :'J 2. NO .:'J 8. DON'T KNOW "J 9. NO ANSWER 

C49b. FRIENDS? :'J 1. YES :'J 2. NO :'J 8. DON'T KNOW "J 9. NO ANSWER 



POSSIBLE JOB 

C50. In the next three summers. ::::J you thinK vou w1il trv to get worK other than commercial 
fish1ng for salmon 1n CooK Inlet? 
:J 1 YES~ CONTINUE \tVITH C.C51 
:J 2. NO~ SKIP TO O.C53. BOX 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

• 

C51. What kind of work would you look for? 

(PROBE FOR POSSIBLE JOB IF UNCERTAIN) 

:J 1. POSSIBLE JOB IS FISHING JOB 1 ____. SKIP TO C70 
:J 2. POSSIBLE JOB IS FISHING JOB 2 JOB ATTITUDES 
:J 3. POSSIBLE JOB IS OTHER JOB 1 
:J 4. POSSIBLE JOB IS OTHER JOB 2 ~ 

C52. Would (possible 10b) mean you couldn t fish m Cook Inlet or could you do 
both? 

0 1. INSTEAD OF 
0 2. DID BOTH 
0 3. COULD HAVE DONE BOTH. BUT DIDN'T 
0 4. COOK INLET WAS NOT AN OPTION 
0 5.0THER __________________ __ 

SKIP TO Q. C55 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C53. If you couldn't commerc1al fish for salmon 1n Cook Inlet m future years. 
would you try to get other work? 

:J 1. YES 
:J 2. NO_. CONTINUE WITH O.C70 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

C54. What kind of work would you look for? 

(PROBE FOR POSSIBLE JOB IF UNCERTAIN) 

:J 1. POSSIBLE JOB IS FISHING JOB 1 
.:J 2. POSSIBLE JOB IS FISHING JOB 2 
:J 3. POSSIBLE JOB IS OTHER JOB 1 
:J 4 POSSIBLE JOB IS OTHER JOB 2 

C-28 

_. SKIP TO C70 
JOB ATTITUDES 



ALL RESPONDENTS 
C55. Tell me a little about this JOb .. 

C55a. What k1nd of work Jwould/doi you do? 

C55b. What 1would be/arel your usual dut1es or actiVIties at this JOb? 

C56. Would th1s work most likely be located on the Kena1 Peninsula. somewhere else in 
.::..Iaska. or outside Alaska? 

:J KENAI PENINSULA 
-:J 2. ELSEWHERE 'N AK 
-:J 3. OUTSIDE AK 

-:J 8. DON'T KNOW 
::J 9. NO ANSWER 

C57. On (POSSIBLE JOB) would you be working for wages. self-employed. or working 
without pay (such as for fam1ly)? 

:J 1. WAGE AND SALARY WORKER 
::J 2. SELF EMPLOYED 
::J 3. UNPAID FAMILY WORKER -.SKIP TO O.C61 

::J 4. OTHER----------

::J 8. DON'T KNOW 
::J 9. NO ANSWER 

C5S. If you worKed in (POSSIBLE JOB). how much do you think you would earn? 
C58. Dollars per C59. 

::J 1 . s-=---=---
::J 2. BETWEEN S AND ::J 1. HOUR 
::J 3. I DON'T KNOW HOW MUCH I WOULD EARN :J 2. DAY 

:J 3. WEEK 
::J 9. NO ANSWER :J 4. MONTH 

:J5 OTHER ______ __ 
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C60. '.Vhat fringe benefits ao you thinK you would earn on 1 POSSIBLE JOB)? 

'J 0. NONE 
'J 1. HEALTH INSURANCE 
'J 2. PENSION OR RETIREMENT BENEFITS 
'J 3 OTHER __________________ __ 
'J 4.0THER __________________ __ 

'J 8. DON'T KNOW 
'J 9 NO ANSWER 

C61. How many hours per week do you think you would work on tPOSSIBLE JOB)? 

HOURS 'J 98. DON'T KNOW 'J 99. NO ANSWER 

C62. If you worked in 1 POSSIBLE JOB) and want to continue. are you Yerv certain you would 
i:::e aole to continue. almost certain. somewnat uncertain. very uncertam. or certam you 
couidn t contmue? 

'J 1. CERTAIN COULD CONTINUE 
:J 2. ALMOST CERTAIN 
:J 3. SOMEWHAT UNCERTAIN 
:J 4. VERY UNCERTAIN 
:J 5. CERTAIN COULDN'T CONTINUE 

'J 8. DON'T KNOW 
'J 9. NO ANSWER 

C63. If you work in (POSSIBLE JOB 1 ). would some of the people you would work with be: 

C63a. FAMILY MEMBERS? :J 1. YES :J 2. NO :J 8. DON'T KNOW 'J 9. NO ANSWER 

C63b. FRIENDS? :J 1. YES :J 2. NO :J 8. DON'T KNOW 'J 9. NO ANSWER 
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JOB ATTITUDES 

C70. I'd like you to think for a minute about things that you look for and avoid in choosing a 
job. For each job charactenstic that I mention. please tell me whether you strongly prefer the 
characteristic, mildly prefer it. are neutral. mildly avoid. or strongly avoid that characteristic. 
So, how about... (PROBE: DO YOU STRONGLY PREFER MILDLY PREFER NEUTRAL, 
MILDLY AVOID, OR STRONGLY AVOID JOBS WITH [CHARACTERISTIC]?) 

1 STRONGLY 2 MILDLY 
PREFER PREFER 

CHARACTERISTIC 
a. high earnings? 

b. certainty of earnings? 

c. job secunty? 

3 NEUTRAL 4 MILDLY 
AVOID 

1 2 3 

1 2 3 

1 2 3 

d. benefits like health msurance and a pension plan? 1 2 3 
e. having time to do other things? 1 2 3 

f. the opportunity the job g1ves to live where you 
want? 

1 2 3 

g. the excitement of the job? 1 2 3 

h. the job's physical surroundings? 1 2 3 

i. lots of responsibility? 1 2 3 

j. being your own boss? 1 2 3 

k. job safety? 1 2 3 

I. working with family members? 1 2 3 

m. working with friends? 1 2 3 

5 STRONGLY 
AVOID 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

C71. Thinking about what is particularly important to you in a job, is there a characteristic I 
haven't mentioned? (What is that? How would you rate? 

C71a. CHARACTERISTIC:------------

C71 b. 1 STRONGLY 2 MILDLY 
PREFER PREFER 

3 NEUTRAL 4 MILDLY 
AVOID 
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IF R DIDN'T HAVE ANY OTHER FISHING JOBS, DIDN'T HAVE ANY OTHER JOBS, 
AND DIDN'T HAVE A POSSIBLE JOB, SKIP TO SECTION D. 

C72. Now. thinking about Cook Inlet salmon fishing and all the jobs you have mentioned 
(REPEAT FISHING JOB 1. FISHING JOB 2, OTHER JOB 1. OTHER JOB 2. POSSIBLE 
JOB. RECORDED ON RANDOM NUMBERS SHEET), in what order would you rank them in 
overall desirability, from best job to worst job? 
RECORD ON RANDOM NUMBERS SHEET 

IF COOK INLET SALMON IS RANKED LOWER THAN ALL OTHER JOBS. SKIP TO 
SECTION D. 

C73. If you expected your earnings from Cook Inlet Salmon fishing to decline by 10 percent. 
would your ran kings of job preference change? 

0 1. YES 0 2. NO. SKIP TO Q.C74 
0 8. DON'T KNOW I 
0 9. NO ANSWER--

C73a. Please rank the jobs again from most desirable to least desirable. 
RECORD ON JOB SHEET 
IF (POSSIBLE JOB) IS RANKED HIGHER THAN ALL OTHER JOBS. SKIP TO 
SECTION D 

C7 4. If you found out you could earn 20 percent more in (POSSIBLE JOB/IF NO POSSIBLE 
JOB, ASK ABOUT NEXT ONE RANKED BELOW COOK INLET) than you currently expect, 
would your rankings of job preference change? 

0 1. YES 0 2. NO 
0 8. DON'T KNOW 
0 9. NO ANSWER 

C74a. Please rank the jobs again from most desirable to least desirable. 
RECORD ON JOB SHEET 
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SECTION D: BACKGROUND INFORMATION 

01. I JUSt have a few background questions and we're done. First of all. how did you get your 
Cook Inlet salmon perm1t. did the state 1ssue 1t when the program first began. did you inherit 
1!. did you purchase 1!. or did you get it in some other way? 

0 1. ISSUED BY STATE 
CJ 2. INHERITED 
0 3. PURCHASED 

CJ 4.0THER -----------------------------------

02. How many years have you fished commerc1allv? 

______ years 0 98 . DON'T KNOW CJ 99. NO ANSWER 

03. In what community were you living last January? -----------

04. How many months did you live there in 1994? 

CJ 
MONTHS (IF 8 OR MORE MONTHS. GO TO 0.07) 

05. Where else did you live for a month or more? _____ _ 

D6. How many months did you live there? 

CJ 
MONTHS 
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07. How old are you? 

YEARS 

08. What race do you consider yourself to be? 

0 1. WHITE 
0 2. ALASKA NATIVE 
0 3.0THER ______________________ _ 

09. How many people live in your household? 

D 
PEOPLE 

010. How many people in your household contribute to the household's income? 

D 
PEOPLE 

011. How many children are there in your household under age 6? 

D 
PEOPLE 

012. How many people in your household are ages 6 to 18? 

D 
PEOPLE 

013. Did you receive a permanent fund dividend check in 1993? 

:J 1. YES 
:J 2. NO 
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014. In 1994 before the fishillg season began. did you do any work where you: 

014a. were self-employed? 

0 1. YES 
0 2. NO 

:J 8. DON'T KNOW 
0 9. NO ANSWER 

014b. worked for wages or a salary? 

0 1. YES 
:J 2. NO 

0 8. DON'T KNOW 
:J 9. NO ANSWER 

015. What do you estimate your household's total 1994 income will be before taxes. but after 
taking out commercial fishing expenses and other business expenses? 

DOLLARS 

016. What do you estimate your household's total 1994 income will be from sources other 
than fishing? (AGAIN BEFORE TAXES, BUT AFTER TAKING OUT BUSINESS EXPENSES) 

DOLLARS 

Thank you! I appreciate your time and the information you've given me. Those are all the 
questions I have. 

END TIME: __ _ 

ALTERNATE ENDING FOR NORTHERN AND WESTERN SETNETTERS 
Thank you I That is all the questions I have. 
(IF R WANTS MORE INFORMATION, SAY THAT WE WILL SEND THEM A LETTER OF 
EXPLANATION. ASK FOR MAILING ADDRESS) 

MAILING ADDRESS (IF SENDING LETTER) 
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CREW DATA SHEET 
' ! I PERSON NUMBER: RESPONDENT'S NAME: PERSON PERSON 

NUMBER: NUMBER: 

STUDY NUMBER: I 
CD1. Did (PERSON#) get pa1d as I§ 1 OWNER 10 1. OWNER 0 1 OWNER 
an owner of the operation, with a 2. SHARE OF IO 2. SHARE OF 0 2. SHARE OF 
crew share, by the pick, or by the EARNINGS EARNINGS EARNINGS 

hour or some other way? 0 3. PICK 0 3. PICK 0 3. PICK 
0 4 HOURLY 0 4 HOURLY 0 4. HOURLY 
0 5. OTHER: 0 5. OTHER: 0 5. OTHER: 

CD2A. SHARE OF EARNINGS 

I What was (PERSON #)'s % crew 
share? I ~10 qto % 
-~------------------------------------,-------------~--------------CD2b. PICK PERSON · 
What was (PERSON#) paid for $ $ $ 
each p1ck? 
CD2c. HOURLY PERSON 
What was (PERSON#) paid per 
hour? 
CD2d. OTHER PAYMENT 
What was (PERSON#') paid per $ $ $ 
(OTHER)!? 

ALL RESPONDENTS 
CD3. How much money did $ $ $ 

(PERSON#) earn over the whole 
season? 
CDS. Not counting any costs 
deducted before calculating crew 0 1.YES 0 1.YES 0 1.YES 
shares, did (PERSON#) cover any 0 2. NO 0 2. NO 0 2. NO 
of the costs of the operation, such 
as paying for food, fuel, or lost 
gear? 
IF YES, 
CDSA. About how much did they $ $ $ 
pav to cover these expenses? 





JOB SHEET 

Studv No.~---------

Pcnmt No.----------

Respondent Name _________ _ 

C'2 1:-IITIAL RANKING· LIST JOB NAMES HERE· ·' . . 
I C72. Initial C73: Cook C7 4. Possible 

i job Ranking Inlet earns Job earns 20% 
20% less more 

Ranking 1-most desirable to 
! 5 = least desirable 
1 Cook Inlet salmon fishing I 
\ FISHING JOB 1: i 

' 

FISHING JOB 2: 

OTHER JOB 1: 

OTHER JOB 2: 

POSSIBLE JOB: 





October 12, 1994 
· Respondent's Name: Link to Perm1t No.: 

1 INTERVIEWER ID ____ _ 2. INTERVIEWER'S INTV. NO. ___ _ 

3. R'S PHONE NO. _____ _ 4. STUDY NUMBER-----

Contact Record 

Preferrea Contact Name: I 

I 
Contact Information: 
Tel. 
Fax 
Address 

My name is . I am with the Institute of Social and Economic Research at the University of 
Alaska. I am calling for (NAME). 

CONFIRM R IS (NAME) OR ARRANGE TO SPEAK WITH (NAME). 

We have a contract from the Alaska Department of Fish and Game to study how alternative Cook 
Inlet salmon management strategies impact the economy and the value of the fishery to different 

user groups. We randomly selected (NAME OF PERMIT HOLDER/-----------..! 
from a list of Cook Inlet permit holders for this research, and HE/SHE gave us your name as 
someone to interview who worked on HIS/HER operation. This interview should take about 20 
minutes. Everything you say is confidential. Do you have any questions before I begin? 

CS 1. Are you at least 18 years old? 

::::1 1. YES -7 CONTINUE CJ 2. NO .. 
Thank you, we are only interviewing crew members over 18 

CS2. Do you own a Cook Inlet salmon permit? 

.J 1. YES ·Hhank you: we are only interviewing crew 
members who don't hold a perm1t. 

1 

CJ 2. N0-7CONTINUE 



STUDY NUMBER--- START TIME ___ _ 

RESPONDENT NAME _____________ __ 

SECTION A: COOK INLET SALMON FiSHING (OCTOBER 7, 1994) 

A 1. When did you start working for (PERMIT HOLDER) this year? 

MONTH/DAY (E.G 07/04) 

A2. And when did you finish? 

MONTH/DAY (E.G. 08/21) 

A3. During the season, did you work regularly, frequently, or occasionally for (PERMIT HOLDER)? 

CJ 1. OCCASIONALLY 
2. FREQUENTLY 

SKIP TO AS 

CJ3. REGULARLY 0 8 DON'T KNOW 
0 9 NO ANSWER 

A4. About how many hours would you say you worked per week during the 
Cook Inlet salmon season? 

HOURS/WEEK 

0 998. DON'T KNOW 
0 999. NO ANSWER 

GO TO INTERVIEWER CHECKPOINT 

A5. Please describe how often and how much you worked for (PERMIT HOLDER): 

INTERVIEWER CHECKPOINT 
IF R WAS EMPLOYED DURING THE PERIOD THAT INCLUDED JULY 30TH, 

CONTINUE WITH Q, A6. 

IF R WASN'T EMPLOYED IN THAT PERIOD, SKIP TO Q.AB. 
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AS. The commercial fishery was closed this year on Saturday, July 30 to allow escapement into the 
Kena1 River. What did you do on that day when the fishery was closed? 

::J 1. FISHING RELJ\ TED WORK 
::J 2. OTHER WORK FOR PAY->SKIP TO A6a & A6b, BOX 

::J 3. OTHER: 1 
A6a. What was the other work ? 

A6b. How much did you make that day? 

::J 8. DON'T KNOW 
::J 9. NO ANSWER 

$ ______ _ :::J 998. DON'T KNOW 0 999. NO ANSWER 

SKIP TO AS 

A7. How did you make up the 1ncome lost from not fishing that day? 

::J 0. DIDN'T LOSE ANY INCOME 
0 1. COULDN'T MAKE UP LOST INCOME 
0 2. WORK MORE IN OTHER JOB 
03.0THER _________________ ___ 

3 

0 8. DON'T KNOW 
0 9. NO ANSWER 



i 

1994 COOK INLET SALMON INCOME AND EXPENSES 

Now. I would like to talk about your 1ncome from Cook Inlet salmon fishing. 

AS. Did you get paid as an owner of the operation. w1th a crew share, by the pick, by the hour 
or some other way? 
01 OWNER 0 2. SHARE OF EARNINGS 0 3. PICK 

CJ 4. HOURLY 0 5. OTHER 

A8a. SHARE OF EARNINGS 
What % was your crew share? % 

A8b. PICK PERSON 
What were you paid for each pick? $ 

A8c. HOURLY PERSON 
What were you paid per hour? 1$ 

A8d. OTHER PAYMENT ' 
What were you paid per (OTHER)? Is 

ALL RESPONDENTS 
A9. How much money did you earn over the whole season? $ 

A 1 o. Did you get or do you expect any post-season adjustments to that 0 0. NONE 
amount? 0 NO OYESIIF YESl How much? 0 $ 

A 11. How much did you have to spend on gear or equ1pment for Cook 0 0. NONE 
Inlet salmon fishinq? 0 $ 

A12. How much money did you spend looking for your Cook Inlet crew 0 0. NONE 
pos1tion? 0 s 
A 13. How much did you spend traveling to the Kenai area? 0 0. NONE 
(THAT IS. TO WHERE YOU LIVED WHILE WORKING THIS JOB) 0 s 
A14. How much did you spend for a crew license? 0 0. NONE 

0 s 

A15. What fringe benefits did you earn on this job? 

::::J 0. NONE 
::::J 1. HEALTH INSURANCE 

0 8. DON'T KNOW 
0 9. NO ANSWER 

::::J 2. PENSION OR RETIREMENT BENEFITS 
::::J 3. OTHER---------0 4 OTHER _________________ _ 
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SECTION B: WORK BENEFITS 

This next section of the Interview is about benefits you get from working m commercial 
fish1ng and other jobs. 

B1. Over the past four summers. did you fish commercially in any other fisheries bes1des 
Cook Inlet salmon? 

::J 1. YES 
::J 2. NO -> SKIP TO B4 

::J 8. DON'T KNOW 
::J 9. NO ANSWER 

B2,3. What were the two most recent fisheries you fished other than Cook Inlet? 
(LIST ON JOB RANK SHEET) 

B4. Over the past four summers, did you do any work besides commercial fishing? 

::J 1. YES 
::J 2. NO SKIP TO B7 

::J 8. DON'T KNOW 
::J 9. NO ANSWER 

BS, 6. What were your two most recent non-fishing jobs? (LIST ON JOB RANK SHEET) 

B7. In the next three summers, do you think you will you try to get work other than 
commercial fishing? 

0 1. YES ---+SKIP TO Q.B9 2. NO 
8. DON'T KNOW 
9. NO ANSWER 

BB. If you couldn't commercial fish for salmon in Cook Inlet m future 
years, would you try to get other work? 

0 1. YES-> CONTINUE WITH B9 
0 2. NO---+ SKIP TO B10 

0 8. DON'T KNOW 
D 9. NO ANSWER 

B9. What kind of work would you look for? (PROBE FOR POSSIBLE JOB IF UNCERTAIN) 

::J 1. OTHER(LIST ON JOB RANK SHEET) 

::J 2 POSSIBLE JOB IS FISHING JOB 1 
::J 3. POSSIBLE JOB IS FISHING JOB 2 
::J 4 POSSIBLE JOB IS OTHER JOB 1 
::J 5. POSSIBLE JOB IS OTHER JOB 2---' 

IF POSSIBLE JOB IS THE SAME AS A 
FISHING JOB OR OTHER JOB ALREADY 
LISTED, DON'T ASK ABOUT POSSIBLE 
JOB ON NEXT PAGE. AND DON'T FILL 
OUT A PJ FORM 
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IF R DIDN'T HAVE ANY OTHER FISHING JOBS, DIDN'T HAVE ANY OTHER JOBS, 
AND DIDN'T HAVE A POSSIBLE JOB, SKIP TO JOB ATTITUDES, B13. 

B10. Now. thinking about Cook Inlet salmon fishing and all the JObs you have mentioned 
(REPEAT COOK INLET SALMON, FISHING JOB 1, FISHING JOB 2, OTHER JOB 1, 
OTHER JOB 2, POSSIBLE JOB), in what order would you rank them in overall desirability, 
from best job to worst job? 

IF COOK INLET SALMON IS RANKED LOWER THAN ALL OTHER JOBS, 
SKIP TO JOB ATTITUDES, B13. 

B11. If you expected your earnings from Cook Inlet Salmon fishing to decline by 10 percent, 
would your rankings of job preference change? 

CJ 1. YES 

l 
0 2. NO ~----'~· SKIP TO Q.B12 
0 8. DON'T KNOW 
0 9. NO ANSWER 

B11a. Please rank the jobs again from most to least desirable (RECORD ON TABLE) 
IF (POSSIBLE JOB) IS RANKED HIGHER THAN ALL OTHER JOBS, 
SKIP TO JOB ATIITUDES, B13 

B12. If you found out you could earn 20 percent more in (POSSIBLE JOB) [IF NO 
POSSIBLE JOB, ASK ABOUT JOB RANKED ONE BELOW COOK INLET] than you currently 
expect, would your rankings of job preference change? 

l 

0 1. YES 02. NO -----.--o-•GO TO JOB DETAIL SHEET 

a 8. DON'T KNOW
a 9. NO ANSWER -

B12a. Please rank the jobs again from most des1rable to least desirable. 
RECORD ON TABLE 

COMPLETE JOB DETAIL SHEETS FOR TWO MOST PREFERRED JOBS, OTHER THAN 
COOK INLET, ON INITIAL RANKING, THEN RETURN TO Q'AIRE. 
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JOB ATIITUDES 

813. I'd like you to think for a m1nute about things that you look for and avoid in choosing 
one JOb over another. For each job characteristic that I mention, please tell me whether you 
strongly prefer the charactenst1c, mildly prefer it, are neutral, mildly avoid, or strongly avoid 
that characteristic. So, how about.. (PROBE: DO YOU STRONGLY PREFER, MILDLY 
PREFER, NEUTRAL, MILDLY AVOID. OR STRONGLY AVOID JOBS WITH 
(CHARACTERISTIC]?) 

1 STRONGLY 2 MILDLY 
PREFER PREFER 

CHARACTERISTIC 
a. high earn1ngs? 

b. certainty of earn1ngs? 

c. job security? 

3 NEUTRAL 4 MILDLY 
AVOID 

1 2 3 

1 2 3 

1 2 3 

d. benefits like health insurance and a pens1on 1 2 3 
plan? 
e. having time to do other things? 

1 2 3 

f. the opportunity the job gives to live where you 
1 2 3 

want? 
g. the excitement of the job? 

1 2 3 
h. working outdoors? 

1 2 3 

i. lots of responsibility? 1 2 3 

j. be1ng your own boss? 1 2 3 

k. job safety? 1 2 3 

1. working with family members? 
1 2 3 

m. working with friends? 1 2 3 

5 STRONGLY 
AVOID 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

814. Thinking about what is particularly important to you in a job, is there a characteristic I 
haven't mentioned? 0 YES 0 NO (What is that? How would you rate it?) 

814a. CHARACTERISTIC:------------

814b. 1 STRONGLY 2 MILDLY 
PREFER PREFER 

3 NEUTRAL 4 MILDLY 
AVOID 
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SECTION C: BACKGROUND INFORMATION 

C1. How many years have you fished commercially? (INCLUDE ALL COMMERCIAL 
FISHING EXPERIENCE, NOT JUST COOK INLET) 

------years 0 98 . DON'T KNOW D 99. NO ANSWER 

C2. In what community were you living last January? ------

C3. How many months did you live there in 1994? 

MONTHS (IF 9 OR MORE MONTHS, GO TO Q.C6) 

C4. Where else did you live for a month or more?------

CS. How many months did you live there? 

MONTHS 

CS. How old are you? 

YEARS 

C7. What race do you consider yourself to be? 

'::1 1. WHITE 
'::1 2. ALASKA NATIVE 

0 3.0THER ----------------------
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ca. How many people live In your household? 

IF ONLY ONE PERSON IN HH. SKIP TO C 12 

PEOPLE 

C9. How many people in your household contnbute to the household's 1ncome? 

PEOPLE 

C10. How many children are there 1n your household under age 6? 

PEOPLE UNDER 6 

C11. How many people 1n your household are ages 6 to 18? i 

PEOPLE 6 TO 18 

C12. Did you receive a permanent fund dividend check in 1993? 

CJ 1. YES CJ 2. NO 

C13. Thinking about the part of your income that doesn't come from fishmg, what do you 
esttmate your household's 1994 non-fishing income w1ll be before taxes. but after taking out 
bus1ness expenses? 

DOLLARS 

C14 Now, including fishing income, what do you estimate your household's total 1994 
income wtll be? (AGAIN BEFORE TAXES, BUT AFTER TAKING OUT COMMERCIAL 
FISHING EXPENSES AND OTHER BUSINESS EXPENSES) 

DOLLARS 

Thank you I I apprectate your time and the 1nformatton you've g1ven me. Those are all the 
quest1ons I have. 

END TIME:---
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JOB RANKINGS 

' 810. Initial · 811 CooK [ 812. Possible 
JOB ( Rank1ng 1 Inlet earns I Job earns 20% 

I 110% less more 
I Rankmg 1-most desirable to 
I 6 = least desirable 

i B1A COOK INLET SALMON FISHING I i 
I I 

B2. FISHING JOB 1• AREA. TGT SPECIES. 
GEAR 

1 B3. FISHING JOB 2• AREA. TGT SPECIES. 
GEAR 

B5. OTHER JOB 1• KIND OF WORK 

B6. OTHER JOB 2• KIND OF WORK 

B9. POSSIBLE JOB• KIND OF WORK 





OTHER FISHING JOB#: 

FJ1. What year did you most recently fish in [FISHING JOB]? 

YEAR ___ _ ::J 98. DON'T KNOW ::J 99. NO ANSWER 

FJ2. About what date did you start fishing THIS!THAT year? 

START DATE ____ _ ::J 98. DON'T KNOW ::J 99. NO ANSWER 

FJ3. And when did you finish? 

END DATE ____ _ ::J 98. DON'T KNOW ::J 99. NO ANSWER 

FJ4. Did you fish 1n (FISHING JOB) instead offish1ng 1n Cook Inlet THIS!THAT year. did you 
do both. or could you have done both but didn't? 

:J 1. INSTEAD OF :J 8. DON'T KNOW 
:J 2. DID BOTH 
::J 3. COULD HAVE DONE BOTH, BUT DIDN'T ::J 9. NO ANSWER 
::J 4. COOK INLET WAS NOT AN OPTION THAT YEAR 

a 5. OTHER---------

FJ5. ARE/WERE you a permit holder in that fishery? 

::J 1. YES ::J 2. NO a 8. DON'T KNOW ::J 9. NO ANSWER 

FJ6. In (FISHING JOB) were you paid as an owner, a captain, with a crew share, with wages, 
or did you work without pay? 

:J 1. CAPTAIN (PERMIT HOLDER) 
CJ 2. CREW MEMBER RECEIVING A SHARE OF GROSS REVENUES 
::J 3. CREW MEMBER RECEIVING A WAGE 
::J 4. UNPAID WORKER ---+SKIP TO FJ10 
a 5. OWNER 
:J 6. OTHER----------

:J 8. DON'T KNOW 
,:J 9. NO ANSWER 

FJ7. How much did you earn in this fishery in (THE MOST RECENT YEAR)? 

$ ___ over the ent1re season 

OTHER FISHING JOB DETAIL·- PAGE 1 

::J 99998. DON'T KNOW 
CJ 99999. NO ANSWER 



FJS. Before the season started, how much did you think you would earn? 

::J 1 $ ____ _ 

::J 2.BETWEEN $ AND 
::J 3. I DIDN'T KNOW HOW MUCH--1-W_O_U_L_D EARN 

::J 8. DON'T REMEMBER WHAT I EXPECTED 
::J 9. NO ANSWER 

FJ9. What fringe benefits did you earn on th1s JOb? 

::J 0. NONE 
::J 1. HEALTH INSURANCE 
0 2. PENSION OR RETIREMENT BENEFITS 

::J 3. OTHER----------
0 4. OTHER----------

0 8. DON'T KNOW 
0 9. NO ANSWER 

FJ10. About how many hours would you say you worked per week dunng the season? 

HOURS/WEEK 0 998. DON'T KNOW 0 999. NO ANSWER 

FJ11. When you worked in (FISHING JOB), ARE/WERE some of the people you work with: 

FAMILY MEMBERS? 0 1. YES 0 2. NO 0 8. DON'T KNOW D 9. NO ANSWER 

FJ12. FRIENDS? 0 1. YES 0 2. NO 0 8. DON'T KNOW D 9. NO ANSWER 

FJ13. If you want to work in (FISHING JOB) next year, are you very certain you can have the 
job, almost certain, somewhat uncertain, very uncertain, or certain that you won't have it? 

0 1. CERTAIN I WILL HAVE IT 
0 2. ALMOST CERTAIN 
0 3. SOMEWHAT UNCERTAIN 
0 4. VERY UNCERTAIN 
0 5. CERTAIN I WON'T HAVE IT 

OTHER FISIDNG JOB DETAIL -- PAGE 2 

0 8. DON'T KNOW 
0 9. NO ANSWER 



POSSIBLE Joe 

LOOK AT Q.B8. IF 88 IS 1. YES. THAT IS. R ONLY GAVE POSSIBLE JOB IN RESPONSE 
TO NOT BEING ABLE TO FISH COOK INLET IN FUTURE YEARS. 
SKIP PJ1 AND START WITH PJ2. 

PJ1. Would (possible job) mean you couldn't fish in Cook Inlet or could you do both? 

:J 1. INSTEAD OF 
:J 2. COULD DO BOTH 
:J 3. COULD DO BOTH. BUT WON'T 
:J 4. COOK INLET WAS NOT AN OPTION 

:J 5. OTHER----------

PJ2. What kind of work would you do in (POSSIBLE JOB)? 

:J 8. DON'T KNOW 
0 9. NO ANSWER 

PJ3. What would be your usual duties or activities at this job? 

PJ4. Would this work most likely be located on the Kenai Pen1nsula, somewhere else in 
Alaska, or outside Alaska? 

0 1. KENAI PENINSULA 
0 2. ELSEWHERE IN AK 
0 3. OUTSIDE AK 

0 8. DON'T KNOW 
0 9. NO ANSWER 

PJ5. On (POSSIBLE JOB) would you be working for wages, self-employed. or working without 
pay (such as for family)? 

:J 1. WAGE AND SALARY WORKER 
CJ 2. SELF EMPLOYED 
:J 3. UNPAID FAMILY WORKER -->SKIP TO Q PJ8 
:J 4 OTHER __________________ __ 

POSSIBLE JOB DETAIL - PAGE I 

:J 8. DON'T KNOW 
:J 9. NO NSWER 



PJ6. What do you think your rate of pay would be? 

PJ6a. $ PJ6b. per ::J I. HOUR 
:::J 2. B ETW--EE"'"N~S,.... ____ AND____ ::J 2. DAY 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

::J 3. WEEK 
::J .\ MONTil 
::J 5. OTI!ER ___ _ 

PJ7. What fringe benefits do you think you would earn on (POSSIBLE JOB)? 

:::J 0. NONE 
:::J 1.HEALTHINSURANCE 
:::J 2. PENSION OR RETIREMENT BENEFITS 
:::J 3 OTHER __________ _ 

:::J 4. OTHER-----------

:::J 8. DON'T KNOW 
:::J 9. NO ANSWER 

PJ8. How many hours per week do you thmk you would work on (POSSIBLE JOB)? 

HOURS/WEEK :::J 998. DON'T KNOW 0 999. NO ANSWER 

PJ9. If you work in (POSSIBLE JOB 1 ), would some of the people you would work with be: 

FAMILY MEMBERS? :J 1. YES :J 2. NO 0 8. DON'T KNOW :J 9. NO ANSWER 

PJ10. FRIENDS? :J 1. YES :J 2. NO :J 8. DON'T KNOW :J 9. NO ANSWER 

PJ11. If you worked in (POSSIBLE JOB) and wanted to continue. are you very certain you 
would be able to continue. almost certain, somewhat uncertain, or very uncertain? 

0 1. CERTAIN COULD CONTINUE 
0 2. ALMOST CERTAIN 
:::J 3. SOMEWHAT UNCERTAIN 
0 4. VERY UNCERTAIN 
0 5. CERTAIN COULDN'T CONTINUE 

POSSIBLE JOB DETAIL •· PAGE 2 

0 8. DON'T KNOW 
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OTHER NoN FISHING JOB#: 

OJ1. What kind of work ao you do 1n (OTHER JOB): 

OJ2. What are your usual duties or activities at this JOb? 

OJ3. What year did you most recently work in [OTHER JOB]? 

YEAR ___ _ :J 98. DON'T KNOW :J 99. NO ANSWER 

OJ4. Is/was this year-round employment? 

0 1. YES 0 2. NO -*SKIP TO OJ6 

l 
[OJ5. If you fished Cook Inlet (THIS/THAT) year, were you on patd 
[vacatton. leave wtthout pay, or some other status tn (OTHER JOB 1 )? 

1 .~ ~. r~~VE WITHOUT PAY g; g~:~T ~~WCOOK INLET 

! :J 3. OTHER :::J 9. NO ANSWER 

l SKIP TO Q. OJ8 

OJG. About what date did you start that year? 

START DATE ___ _ Cl 98. DON'T KNOW 
ANSWER 

OJ7. And when did you finish? 

END DATE ____ _ :J 98. DON'T KNOW 
ANSWER 

• 
NEXT PAGE 

•JTHER NON FISHING JOB DETAIL·· PAGE ' 

0 99. NO 

Cl99. NO 



OJ8. On (OTHER JOB), were/are you working for wages. self-employed. or working without 
pay (such as for family)? 

:J 1 WAGE AND SALARY WORKER 
:J 2. SELF EMPLOYED 

:J 8. DON'T KNOW 
:J 9. NO ANSWER 

,---:J 3. UNPAID WORKER -+SKIP TO OJ12 

l 

:J 4 OTHER ______________ _ 

OJ9. In (YEAR) what ts/was your rate of pay? 

$. ___ _ OJ9a. per 
CJ L HOUR 
CJ 2. DAY 
CJ 3. WEEK 
CJ ~.MONTI! ::J 8. DON'T KNOW 

::J 9. NO ANSWER CJ 5. OTIIER ___ _ 

OJ10. Before (YEAR) started. how much did you think you would earn? 

:J 1. $ OJ1 Oa. per 
0 2.BETWEEN $ AND 
0 3. I DIDN'T KNOW HOW MUCH:-:-:-1 :-:-W-:-:0:-:-U:-:"L--:D EARN 

0 8. DON'T REMEMBER WHAT I EXPECTED 
0 9 NO ANSWER 

OJ11. What fringe benefits did you earn on (OTHER JOB)? 

0. NONE 
1.HEALTHINSURANCE 
2. PENSION OR RETIREMENT BENEFITS 
3.0THER _________________ _ 
4.0THER __________________ _ 

CJ L HOUR 
CJ 2. DAY 
0 3. WEEK 
CJ ~.MONTI! 
05 
OTI!ER ___ _ 

::J 8. DON'T KNOW 
0 9. NO ANSWER 

OJ12. Did you work in (OTHER JOB) instead of fishing in Cook Inlet (this/that) year, did you 
do both, or could you have done both, but you didn't? 

:J 1. INSTEAD OF 
::J 2. DID BOTH 
:J 3. COULD HAVE DONE BOTH, BUT DIDN'T 
:J 4. COOK INLET WAS NOT AN OPTION 

:J 5. OTHER----------

OTIIER NON FISHING JOB DETAIL -- PAGE 7 

0 8. DON'T KNOW 
0 9. NO ANSWER 



OJ13. How many hours per week 01d you usually work in (OTHER JOB)? 

HOURS/WEEK ::J 998. DON'T KNOW ::J 999. NO ANSWER 

OJ14. Was/is this work located on the Kena1 Pen1nsula. somewhere else 1n Alaska, or outside 
Alaska? 

::J 1. KENAI PENINSULA 
::J 2. ELSEWHERE IN AK 
::J 3. OUTSIDE AK 

0 8. DON'T KNOW 
::J 9. NO ANSWER 

OJ15. When you work 1n (OTHER JOB), are some of the people you work With: 

FAMILY MEMBERS? ::::1 1. YES ::::12. NO lJ 8. DON'T KNOW ::::1 9. NO ANSWER 

OJ16. FRIENDS? ::::1 1 YES 0 2. NO 0 8. DON'T KNOW ::::1 9. NO ANSWER 

OJ17. If you wanted to work again in (OTHER JOB) next year, are you very certain you could 
have the job, almost certa1n, somewhat uncertain, very uncertain, or certain you wouldn't have 
it? 

::J 1. CERTAIN I WILL HAVE IT 
:J 2. ALMOST CERTAIN 
::::J 3. SOMEWHAT UNCERTAIN 
0 4. VERY UNCERTAIN 
:J 5. CERTAIN I WON'T HAVE IT 

OTIIER NON FISHING JOB DETAIL·· PAGE 3 

0 8. DON'T KNOW 
::J 9. NO ANSWER 





CS Number: 

December 13, 1994 

1. INTERVIEWER ID ____ _ 2. INTERVIEWER'S INTV. NO. ___ _ 

3. R'S PHONE NO. _____ _ 4. STUDY NUMBER----

FIRST DISP FISH SECOND DISP FISH THIRD DISP FISH 
COLUMN NO. HH? COLUMN NO. HH? COLUMN NO. HH? 

1 XYZ1 XYZ9 

2 XYZ2 XYZ10 

3 XYZ3 XYZ11 

4 XYZ4 XYZ12 

5 XYZ5 XYZ13 

6 XYZ6 XYZ14 

7 XYZ7 XYZ15 

8 XYZ8 XYZ16 

(1) Hello, I'm (name) calling for the University of Alaska. I am a member of a research team 
conducting a special study for the State of Alaska. 

(2) Is this (phone number) ? 

YES 

(3) Is this a residence ? 

8 
l 

CONTINUE WITH (4) 

Thank you very much but I 
seem to have dialed the 
wrong number. It is possible 
that your number may be 
called at a later time. 

Thank you very much but 
we are only interviewing in 
private residences. 

0 PRIVATE OR SEMI-PRIVATE PHONE IN DORM/BARRACKS 
(SPECIFY TYPE OF HOUSING __________ _; 



4) Your hOusehold has been randomly chosen in a survey that the University of Alaska is conducting for the 
Alaska Depanment of Fish and Game. The purpose of the survey is to measure the value of fiShing for Kenai 
River red salmon. Did you fish With rod and reel, a dipnet, or in a subsistence fishery in southcentrel Alaska any 
time m the last three years? 

[YES I NO " Did anyone else in your 
household fish in the last 
three years? 

"" / 

1 
YES NO 

Get that person and continue ... ) 1 
/ Thank you very much 

Your household has been randomly 
for your time; that is all 

chosen in a survey that the 
I need to know. 

University of Alaska is conducting 
for the Alaska Department of Fish 
and Game. The purpose of the 
survey is to measure the value of 
fishing for Kenai River red salmon. 

L 

;;,he interview will take about 20 minutes. Everything you say will be confidential; your 
answer5 will be used only in combination with the answers of other anglers. Do you 
have any questions before 1 begin? 

CONTINUE WITH MAIN QUESTIONNAIRE 
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SECTION A: FISHING ACTIVITIES START TIME: 

A1. The first set of questions is about fishing with a rod and reel. From May to October of 1994, how 
many trips did your household take to fish with a rod and reel? This includes all trips for all species 

in Southcentral. 

NUMBER OF TRIPS 

Cl 998. DON'T KNOW 
Cl 999. NO ANSWER 

A2. Is this more, less, or about the same number of trips as your household took in 1993? 

Cl1. MORE Cl3. SAME 
• Cl2. LESS 

Cl 8. DON'T KNOW • 
C1 9. NO ANSWER 

SKIP TO Q. A3 

A3. Which of the last three years did your household fish for red salmon? (CHECK AS MANY AS 
APPLY) 

94 Cl 93 
Cl 92 

IF 94 IS NOT CHECKED • 
SKIP TO Q.A4 

Cl 00. NONE 
Cl 98. DON'T KNOW • 
C1 99. NO ANSWER 

SKIP TO Q.A 11 

A3a. How many trips did your household take between May and October of 1994 to fish for red 
salmon? 

NUMBER OF TRIPS 

Cl 998. DON'T KNOW 
Cl 999. NO ANSWER 



A4. Still talking about rod and reel fishing, we are interested in red salmon caught in July and August 
from the Kenai River and from the lakes and streams which empty into it. These indude the Russian 
and Moose Rivers, and the Trail, Kenai, Hidden and Skilak lakes, as well as other lakes and streams. 
Which of the last three years did your household fish for red salmon in the Kenai River area? 
(CHECK AS MANY AS APPLY) 

094 0 93 
0 92 

0 00. NONE 
098. DON'T KNOW 
0 99. NO ANSWER 

SKIP TO Q.A 11 
· ......... ··············· 

A5. How many trips did your household take in July and August of _.to fish for red salmon in the 
Kenai River area? 

998. DON'T KNOW 
999. NO ANSWER 

NUMBER OF TRIPS 

A5a. How many days altogether did your household spend fishing on these trips? 

998. DON'T KNOW 
999. NO ANSWER 

NUMBER OF DAYS 

AS. How many of these trips were with a guide? 

998. DON'T KNOW 
999. NO ANSWER 

NUMBER OF TRIPS 

A7. Now, thinking just of yourself. if you had wanted to, could you have fished more days than you 
did? 

CJ 1. YES CJ 2. NO 

j 
A7a. How many more days could you have fished? 

NUMBER OF DAYS 
CJ 998. DK 
CJ 999. NA 

A-4 

Cl 8. DON'T KNOW 
Cl 9. NO ANSWER 

SKIP TO Q. AS 



AS. Is your household satisfied with the number of red salmon you took with rod and reel from the 
Kenai River area over the last three years? 

CJ 1. YES 0 8. DON'T KNOW 
CJ 9. NO ANSWER • 

CJ 2. NO 
CONTINUE WITH Q.A9 

.. ~IPTO.O.A.10 ......... . j 
A9. Did you not get enough fish because: 

a. you didn't have enough time to go fishing? 01. YES 02. NO 

b. it took too long to catch a fish? 01. YES 02. NO 

c. the daily limit was too low? 01. YES 02. NO 

d. the number of days the fishery was open 0 1. YES 02. NO 
was too low? 
e. some other reason? 01. YES 02. NO 

A10. And, when your household fishes for red salmon in the Kenai River area, do you take your limit, 
almost always, frequently, occasionally, or rarely? 

0 1. ALMOST ALWAYS OR ALWAYS 
0 2. FREQUENTLY 
D 3. OCCASIONALLY 
0 4. RARELY OR NEVER 

0 8. DON'T KNOW 
0 9. NO ANSWER 



A 11. Now I'd like to ask you about dipnetting instead of rod and reel fishing. Which of the last three 
years has your household fished for red salmon with a dipnet in a personal use or subsistence 
fishery? 

94 D 93 
D 92 

. D 00. NONE D 98. DON'"f KNOW 
D 99. NO ANSWER 

· .................................... ..?~IPJ9..9:~.1.?: .......... . 

A12. How many of these dipnet trips were to the lower Kenai River? 

IF NONE, SKIP TO Q.A16 
NUMBER OF TRIPS 

A13. How many red salmon did your household take on these trips to the lower Kenai? 

I 
D 1. NUMBER or 

'-----....J. D 2. POUNDS 
D 998. DON'T KNOW 
D 999. NO ANSWER 
D 000. NONE 
SKIP TO Q.A15 

A14. Of these, about how many were taken under subsistence regulations? 

I 
D 1. NUMBER or 

'--------'· D 2. POUNDS 
D 998. DON'T KNOW 
D 999. NO ANSWER 

A 15. How many salmon other than reds did your household take dipnetting the lower Kenai? 

ID 1. NUMBER or 
D 2. POUNDS 

D 998. DON'T KNOW 
D 999. NO ANSWER 

A 16. I would like to ask about why your household goes dipnetting. For each reason I read, please tell 
me whether it is always important in your decision to go dipnetting, sometimes important, or never 
important. 

1. /IU..WAYS 

IMPORTANCE OF ITEM TO 2. SOMETIMES 

DECISION TO GO DIPNETIING: 
3. NEVER 

A16a. Getting food? 

A16b. Having fun? 

A16c. Having a chance to be with family and friends? 

A16d. Doing something challenging? 

A16e. Anything else? D 2. NO D 1. YES->(SPECIFY): 



A17. Now I would like to ask about subsistence setnetting. Which, if any, of the last three years has 
your household had a subsistence setnet in Cook Inlet? 

94 . 1:1 93 
Cl92 

• Cl 00. NONE 

Cl 98. DON'T KNOW 
Cl 99. NO ANSWER 

SKIP TO Q.A21 

A18. Since May, how many times has your household fished with a subsistence setnet in Cook 
Inlet? 

NUMBER OF TRIPS 

A19. How many red salmon did you take? 

I Cl 1. NUMBER or 
'------'· Cl 2. POUNDS 

A20. How many salmon other than reds did you take? 

I Cl 1. NUMBER or 
. Cl 2. POUNDS 

A-7 

Cl 998. DON'T KNOW 
Cl 999. NO ANSWER 

Cl998. DON'T KNOW 
Cl 999. NO ANSWER 

Cl 998. DON'T KNOW 
Cl 999. NO ANSWER 



Record No: 630 

ALL RESPONDENTS 

A21. Last summer the price for fresh whole red salmon in the supermarket was about $5 per pound. 
Would your household be likely to fish more for red salmon if the supermarket price were ~per 
pound? (THIS IS FOR WHOLE FRESH FISH IN SEASON) 

.J 1. YES~ SKIP TO Q A22 
'.J 2. NO~ CONTINUE 

0 WOULD NEVER BUY 

SKIP TO QA23 

A21a. How about if the price were $12.00 per pound? 

.J 1. YES 
0 2. NO 

0 8. DON'T KNOW 
Q 9. NO ANSWER 

'.J 8. DON'T KNOW 
0 9. NO ANSWER 

A22. If your household caught and kept more red salmon. what would you buy less of at the 
supermarket? 
(ANYTHING ELSE?) 

A23. If your household decided to fish more because there were more red salmon in the Kenai River, 
would you use rod and reel, a dipnet, or a subsistence setnet? 
(WHICH WOULD YOU BE MORE LIKELY TO USE?) 

0 1. ROD & REEL 
0 2. DIPNET 
0 3. SETNET 

0 8. DON'T KNOW 
'.J 9. NO ANSWER 

0 7. STILL WOULDN'T FISH FOR REDS 
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Record No: o30 

SECTION 8: RESPONSES TO FISHERIES CHANGES 

81. The next section deals w1th possible changes in the Kena1 red salmon late run. which occurs 
dunng July and the first half of August. The bag lim1t currently starts at three fish per day and increases 
to 6 per day when enough fish have entered the r1ver. 

If anglers could keep 6 fish oer day rather than 3 from the start of the season. would your household 
change the time spent fishing ior Kenai red salmon w1th a rod and reel? 

::J 1. YES ::J 2. NO 
WOULD FISH 
SAME AMOUNT 
SKIP TO Q. 65 

::J 7. DON'T FISH AND 
WOULDN'T 

0 8. DON'T KNOW 
0 9. NO ANSWER 

SKIP TO Q. 66 

82. Would your household take more or fewer tnps? 

0 1. MORE ------->< 

o 2.FEWE;R 

0 3. SAME 
0 8. DON'T KNOW 
0 9. NO ANSWER 

l 

62a. How many (MORE/FEWER\ tnos woulrl vo1J 
take to the Kena1? Then how many trips altogether 

would you take to the Kenai? 

Cl 98. DON'T KNOW 

NUMBER OF TRIPS 0 99. NO ANSWER 

IF R WOULD MAKE ZERO TRIPS, SKIP TO Q. 86 

83. Would your household trips be the same number of days as now, more, or fewer? 

0 1. MORE 
.. 0 2.FE;wE;R ... 

0 3. SAME 
0 8. DON'T KNOW 
0 9. NO ANSWER 

• 

63a. How many (MORE/FEWER) days per trip would 
you spend? 

0 98. DON'T KNOW 

DAYS!TRIP 0 99. NO ANSWER 

84 And on a typical day fishing for Kenai red salmon, would your household spend about the same 
number of hours fishing as now. more or fewer? 

0 1. MORE 
o 2. fE;we;R 

. .J 3. SAME 
0 8. DON'T KNOW 
.J 9. NO ANSWER 

• 
CONTINUE 

64a. How many (MORE/FEWER) hours per day 
would you fish? 

:l 98. DON'T KNOW 

CHANGE IN HOURS 0 99. NO ANSWER 
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85. Suppose Fish and Game could raise the bag limit if they could watch the run more closely. Anglers 
could pay for this extra work through a fish stamp. Those who wanted to keep 6 fish per day instead of 
3 would buy the stamp, and the money would go to Fish and Game. Would your household pay $10.00 
dollars for a fish stamp to increase your bag limit from 3 to 6? (FISH AND GAME MIGHT STILL 
INCREASE THE BAG LIMIT FOR EVERYONE LATE IN THE SEASON) 

:::J 1. YES 

l 
ii1B5a. Would you pay~ dollars? 

1
:::1 1. YES :::J 2. NO 

' 

[coNTINUE WITH B6. NEXT PAGE 

:::J 2. NO 

l 
:::J 8. DK-> SKIP TO Q 86 
:::19. NA-> SKIP TO Q.B6 

B5b. Would you pay SS.OO dollars'' 

:::J 1. YES 
SKIP TO 86. NEXT PAGE 

:::J 2. NO-> CONTINUE WITH SSe. 

BSc. Would you be willing to pay anything? 

:::J 1. YES 
CONTINUE WITH 86. NEXT PAGE 

:::J 2. NO 

BSd. (IF NOTHING) Why is that? 

CONTINUE WITH 86, NEXT PAGE 
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86. Fish and Game could also let more fish into the Kenai River. If 200 thousand more red salmon 
entered the river. the average angler m1ght take 35 percent less time to catch a fish, at the peak of the 
run. (CURRENTLY, DURING THE PEAK OF AVERAGE AND LOW RUNS, FISH AND GAME 
ESTIMATES IT TAKES ABOUT 4 HOURS TO CATCH A FISH) 

More anglers might dec1de to fish the Kenai. increasing crowds by 15 percent. 

A few more king salmon would also enter the Kenai along w1th the extra reds. although most anglers 
wouldn't notice any difference. 

If this happened, that is, if there were better red salmon catch rates, a few more king salmon, and more 
anglers on the river, would your household change the time spent fishing in the Kenai River area? 

:J 1. YES 02. NO 
WOULD FISH 
SAME AMOUNT 
SKlP TO Q. 810 

:J 7. DON'T FISH AND 
WOULDN'T 

0 8. DON'T KNOW 
0 9. NO ANSWER 

SKIP TO Q. B11 

87. Would your household take more or fewer trips? 

0 1. MORE 
.0.2 •. F.EWER. 

D 3. SAME 
D 8. DON'T KNOW • 
D 9. NO ANSWER 

1 

87a. How many (MORE/FEWER) trips would you I 
! take to the Kenai? Then how many trips altogether 

i would you take to the Kenai? 

'1

, 0 98. DON'T KNOW 

NUMBER OF TRIPS 0 99. NO ANSWER 

IIF R WOULD MAKE ZERO TRIPS. SKIP TO Q. 811 

88. Would your household trips be the same number of days as now, more. or fewer? 

0 1. MORE 
D2.FEWER 

D 3. SAME 
0 8. DON'T KNOW 
D 9. NO ANSWER 

! 

88a. How many (MORE/FEWER) days per trip would 
you spend? 

0 98. DON'T KNOW 

DAYS/TRIP D 99. NO ANSWER 

89. Ancf on a typical day fishing for Kenai red salmon, would your household spend about the same 
number of hours fishing as now. more or fewer? 

::J 1. MORE 
::J.2 .. F.EWER 

::J 3. SAME 
0 8. DON'T KNOW 
0 9. NO ANSWER 

CONTINUE 

B9a. How many (MORE/FEWER) hours per day 
would you fish? 

0 98. DON'T KNOW 

CHANGE IN HOURS 0 99. NO ANSWER 
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810. One way Fish and Game could put more fish in the river would be to 1ncrease run size by 
improving salmon habitat. Anglers could pay for these improvements 1f they had to buy a fish stamp to 
fish for Kenai red salmon. Would your household pay $10.00 dollars for a fish stamp if there were 200 
thousand more red salmon 1n the Kenai? 

:J 1. YES 

l 
B lOa. Would you pay~ dollars·.' 

:J 2. NO 

I • 

:J 8. DK-->SKIP TO 0.811 
09. NA-->SKIP TO 0.811 

BlOb. Would you pay~ dollars? 

10 1. YES :J 2. NO 0 1. YES 
SKIP TO 811, NEXT PAGE ' 

SKIP TO Bll. NEXT PAGE 
:J 2. NO-> CONTINUE WITH B10c. 

B 1 Oc. Would you be willing to pay anything? 

0 1. YES 
CONTINUE WITH 811, NEXT PAGE 

:J 2. NO 

BlOd. (lF NOTHING) Why is that" 

CONTINUE WITH 811, NEXT PAGE 

BIOALT. SALMON ENHANCEMENT ALTERNATIVE: 

2. improve habitat. 
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811. If 200 thousand more late run red salmon were allowed into the Kenai. the personal use fishery on 
the lower river could also take some of the additional fish. At present. Alaska residents with a sport 
license can dipnet 6 fish per day, once enough fish have entered the river. 

With more fish. the personal use fishery could be opened earlier or the bag limit could be increased. If the 
personal use fishery opened two weeks earlier. or the bag limit doubled from 6 to 12 fish per day, do you 
think your household would try to dipnet more. fewer, or the same number of Kenai red salmon compared 
to now? 

Cl1. MORE 
:J 2. FEWER 
w3,SAME 

~ 
CONTINUE 

• 

Cl 8. DON'T KNOW 

: .. 0.9 .. NOAN$WE:R 
t 

SKIP TO CHECKPOINT, PAGE 8-18 CONTINUE 

812. Which would you prefer. opening the season two weeks earlier than now. or doubling the bag limit? 

:::J 1. LONGER SEASON 

COMPLETE LONGER 
SEASON Q. B13 

:::J 2. HIGHER BAG 
, :::J 3. NO PREFERENCE 
. Cl4. BOTH 

:::J 8. DON'T KNOW 
0 9. NO ANSWER 

COMPLETE HIGHER BAG, Q. B18 
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Record No: 630 

DIPNET LONGER SEASON 

813. If the personal use fishery opened two weeks earlier than now. it might double the number of fish 
available. If this happened. would your household change the t1me spent dipnetting for Kenai red 
salmon? 

:::J 1. YES :::J 2. NO :::J 8. DON'T KNOW 
:::J 9. NO ANSWER 

SKIP TO 0 617 

614. Would your household take more or fewer trips? 

:::J 1. MORE 
... ;:;:J.2 ... f.EWt;R.. 

0 3. SAME 
0 8. DON'T KNOW · 
0 9. NO ANSWER 

l 

B14a. How many (MORE/FEWER) tnps would you 

take to dipnet the Kenai? Then how many trips altogether 
would you take to the Kenai? 

a 98. DON'T KNOW 

NUMBER OF TRIPS 0 99. NO ANSWER 

!IF R WOULD MAKE ZERO TRIPS, SKIP TO CHECKPOINT, 
jPAGE B-18 

815. Would your household's trips be more, fewer or the same number of days as now? 

0 1. MORE 
: q 2, Ft;Wt;R. 

0 3. SAME 
0 8. DON'T KNOW • 
0 9. NO ANSWER 

I 
~ 

B15a. How many (MORE/FEWER) days would you 
spend per trip? 

a 98. DON'T KNOW 

DAYS PER TRIP 0 99. NO ANSWER 

816. And on a typical day dipnetting for Kenai red salmon, would your household spend more, fewer, or 
about the same number of hours fishing as now? 

0 1. MORE 
q 2. f.EWt;R. 

0 3. SAME 
0 8. DON'T KNOW • 
0 9. NO ANSWER 

CONTINUE 

B16a. How many (MORE/FEWER) hours per day 
would you fish? 

a 98. DON'T KNOW 

HOURS PER DAY :::J 99. NO ANSWER 
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Record No: 630 

817. Suppose anglers who wanted to dipnet the earlier opening had to buy an early season permit. 
Would your household pay $20.00 dollars for a permit? 
(ANGLERS WITHOUT THE PERMIT WOULD HAVE THE SAME DIPNET SEASON AS UNDER 

CURRENT REGULATIONS. ANGLERS WITH THE PERMIT COULD DIPNET EARLIER) 

:J 1. YES 

j 
817a. Would you pay 530.00 dollars! 

0 1. YES 0 2. NO 

SKIP TO CHECKPOINT, PAGE 8-18 

:J 2. NO 

j 
:J 8. OK 
:J9. NA 

SKIP TO CHECKPOINT. PAGE B-18 

817b. Would you pay $15.00 dollars' 

:J 1. YES 
SKIP TO CHECKPOINT. PAGE B-18 

0 2. NO-> CONTINUE WITH B17c. 
! 
• 

B17c. Would you be Willing to pay anything? 

0 1. YES 
SKIP TO CHECKPOINT. PAGE B-18 

0 2. NO 
I 
;. 

B J7d. (IF NOTHING) Why is that'> 

SKIP TO CHECKPOINT. PAGE B-18 
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Record No: 630 

DIPNET HIGHER BAG LIMIT 

B18. If your household could take 12 fish per day tnstead of 6. would that change the time your 
household spends dipnetting for Kenai red salmon? 
(THE SEASON WOULD BE THE SAME AS NOW) 

0 1. YES 02. NO 

SKIP TO Q B22 

0 8. DON'T KNOW 
0 9. NO ANSWER 

B19. Would your household take more or fewer trips? 

0 1. MORE 

... o.2 ... F.EW.EK. 

0 3. SAME 
0 8. DON'T KNOW • 
0 9. NO ANSWER 

l 

B19a. How many (MORE/FEWER) trips would you 
take to dipnet the Kenai? Th h . 

1 en ow many tnps a together 
would you take to the Kenai? 

0 98. DON'T KNOW 

NUMBER OF TRIPS 0 99. NO ANSWER 

I
, IF R WOULD MAKE ZERO TRIPS. SKIP TO CHECKPOINT, 
PAGE B-18 

820. Would your household's trips be more, fewer, or the same number of days as now? 

0 1. MORE 

oLFEW.ER .. 

0 3. SAME 
0 8. DON'T KNOW • 
0 9. NO ANSWER 

l 

B20a. How many (MORE/FEWER) days would you 
spend per trip? 

0 98. DON'T KNOW 

DAYS PER TRIP 0 99. NO ANSWER 

821. And on a typical day dipnetting for Kenai red salmon, would your household spend more, fewer, or 
about the same number of hours fishing as now? 

0 1. MORE 

.. 0.2 .. FEW.ER 

0 3. SAME 
0 8. DON'T KNOW • 
0 9. NO ANSWER 

• 
CONTINUE 

B21 a. How many (MORE/FEWER) hours per day 
would you fish? 

__ 0 98. DON'T KNOW 

HOURS PER DAY 0 99. NO ANSWER 
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Record No: 630 

822. Suppose dipnetters who wanted to keep 12 fish per day instead of 6 had to buy a permit. Would 
your household pay $20.00 dollars for a permtt? 
(ANGLERS WITHOUT THE PERMIT WOULD BE ABLE TO KEEP ONLY6 FISHPER DA!) 

::::J 1. YES ::::J 2. NO 

j 

::::J 8. OK 
::::l 9. NA 
SKIP TO CHECKPOINT. 
PAGE B-18 

r----,-,-----:-:-:::-::-:,-,---,--,-----, 822 b. Would vou be w d I in g 10 pay more than S 15.00 
B22a. Would vou pay illJill dollars? 

dollars·> 

0 1 YES 0 2. NO 

ISK1P TO CHECKPOINT. PAGE B-18 

0 1. YES 
SKIP TO CHECKPOINT. PAGE B-18 

0 2. NO-> CONTINUE WITH B22c. 

,B22c. Would you be willing to pay anything? 

0 1 YES 
SKIP TO CHECKPOINT, PAGE B-18 

0 2. NO 

822d. (IF NOTHING) Why is that? 

SKIP TO CHECKPOINT. PAGE B-18 
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CHECKPOINT 

IF R RESPONDED TO ANY OF THE ALTERNATIVES IN SECTION 8 THAT HE/SHE WOULD: 

FISH MORE OFTEN ON THE KENAI, CONTINUE WITH a. 823. 0 

FISH LESS OFTEN ON THE KENAI, SKIP TO a. 827, PAGE B-19 0 

IF NO CHANGE, SKIP TO SECTION C 0 

823. If your household fished the Kenai River area more often, what would you do less of in order to have 
more time to fish the Kenai? (MORE THAN ONE ANSWER MAY APPLY) 

01. WORK 0 2. OTHER FISHING 0 3. OTHER 
08. DK 
09. NA 

SKIP TO SECTION C j 
824. Where would you fish less, and how many fewer 825. LIST ACTIVITIES 
trips would you take there in order to fish more for 
Kenai reds? 

SITE 
a. 

TARGET SPECIES #OF 
TRIPS b. 

c. 

826. How much money would you expect 
to save by not doing (ACTIVITIES)? 

0 0. NONE 

DOLLARS 

0 8. DON'T KNOW 
0 9. NO ANSWER 

L L 
IF R FISHED LESS UNDER ANY ALTERNATIVE IN SECTION B, 

CONTINUE WITH NEXT PAGE 
OTHERWISE, SKIP TO SECTION C 
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REMINDER: COMPLETE 827- 829 QNbY IF R RESPONDED SOMEWHERE IN SECTION 8 

THAT HEJSHE WOULD FISH LESS OFTEN ON THE KENAI 

OTHERWISE SKIP TO SECTION C 

827. If your household fished the Kenai River area less often, what would your household do instead? 
(MORE THAN ONE ANSWER MAY APPLY) 

01 WORK 0 2. OTHER FISHING 0 3. OTHER 
08. OK 
0 9. NA 

SKIP TO SECTION C 
........... ... ...... ··············· .... 

828. Where would you fish more, and how many more 829. LIST ACTIVITIES 
trips would you take there? a. 

SITE TARGET SPECIES #OF b. 
TRIPS 

c. 

830. How much money would you expect 
to spend doing (ACTIVITIES)? 

0 0. NONE 

DOLLARS 

0 8. DON'T KNOW 
0 9. NO ANSWER 

CONTINUE WITH SECTION C 
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.. SECTION C: BACKGROUND INFORMATION 

. · C1. In what community do you live?------

C2. How many years have you lived in Alaska? 

c_g 5. LIVED IN ALASKA ALL LIFE 
L ~ 9. NO ANSWER 

YEARS 
SKIP TO C4 

C3. How important were recreation opportunities in your decision to move to Alaska: very important, 
somewhat important, or not important? 

Cl 1. VERY IMPORTANT 
Cl 2. SOMEWHAT IMPORTANT 
Cl 3. NOT IMPORTANT 

Cl 8. DON'T KNOW 
Cl 9. NO ANSWER 

C4. Did the Kenai River sport fishing opportunities make a difference in where you chose to live? 

Cl 1. YES 
Cl 2. NO 

CS. Does your household own: 

ITEM 

a. a cabin or land that you use for fishing on the 
Kenai River? 
b. a boat that you use for fishing on the Kenai 
River? 
c. a freezer? 

d. a smoker or canner? 

Cl 8. DON'T KNOW 
Cl 9. NO ANSWER 

OWNS? 

Cl1. YES Cl 2. NO 

Cl1. YES Cl 2. NO 

Cl1. YES Cl 2. NO 

Cl1. YES Cl 2. NO 

# MORE FISH TO 
PURCHASE ITEM 

CG. How many more Kenai red salmon would your household have to catch each year, to make you 
decide to buy .... (EACH ITEM R DOESN'T OWN) 

CGe. How many more Kenai red salmon would your household have to catch each year, to make you 
decide to buy more fishing gear? 

NUMBER OF FISH 

Cl 998. DON'T KNOW 
Cl 999. NO ANSWER 

IF R OWNS CABIN OR LAND FOR FISHING THE KENAI, CONTINUE WITH Ci' 

IF NOT. SKIP TO C10 
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ASK ONLY IF R'S HOUSEHOLD OWNS CABIN FOR FISHING THE KENAI 

C7. This year. how many days did your household use your (CABIN/LAND)? 

DAYS 

t:l 998. DON'T KNOW 
0 999. NO ANSWER 

ca. Of those days, how many days did your household fish for late run reds 
in the Kenai River area? 

DAYS 

0 998. DON'T KNOW 
0 999. NO ANSWER 

C9. What is the market value of this property? 

DOLLARS 

C10. How old are you? 

YEARS 

C11. Do you expect to retire in Alaska? 

01. YES 0 2. NO~ SKIP TO Q.C13 

1 
C12. When you retire. do you expect to fish more? 

01. YES 
02. NO 

0 8. DON'T KNOW 
0 9. NO ANSWER 

0 9999998. DON'T KNOW 
0 9999999. NO ANSWER 

0 3. ALREADY RETIRED~ SKIP TO Q. C15 

0 8. DON'T KNOW 
0 9. NO ANSWER 

CONTINUE WITH Q. C13 
················································ 

C13. What is your occupation?-----------------

C14. And what is/was your rate of pay? 

$. __ _ C14a. per 

0 0. WORK WITHOUT PAY (SKIP C14a) 
0 7. REFUSED 
0 8. DON'T KNOW 
0 9. NO ANSWER (SKIP C14a) 

0 1. HOUR 
0 2. DAY 
0 3. WEEK 
04. MONTH 
0 5. YEAR 
06.0THER ________ _ 
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C15. lnduo1ng youraetl. how many peoote we 1n your nousanold? 

IF ONLY ONE. SKIP TO C ~ 7 
PEOPLE 

C16 For eacn household member other than youraetl. COUld you tell me their age and wt\ether or not 
t.ney nave lished 1n the last three years? 

PERSON I: I 11 21 31 
AGE (YRSl i I I ! 

FISHES? /YIN) I I 
I I 

C17. What race ao you consider yoursetl to be? 

Cj 1. WHITE 
:J 2. NATIVE 

•I 

:J 3. OTHER (SPECIFY·---------...! 

· sl el 71 "8' . ··9 

I I ! 
j 
I 

! 

! I i ! 

C18. What ao you think your househOld's tota11994 mcome Will be before taxes, but after taking out 
any busmess exoenses? 

DOLLARS 

0 999998. DON'T KNOW 
:J 999999. NO ANSWER 

C18 Overall. now wowa you aescnoe your nsn1ng sKills: oegmner. 1ntermeo1ate. aavancea. or expert? 

CJ 1. BEGINNER 
l:l 2. INTERMEDIATE 
0 3. ADVANCED 
8 4. EXPERT 

C1U. (RECORD SEX) 

LJ 1. MALE 
0 2. FEMALE 

:::J 8 DON'T KNOW 
:l 9. NO ANSWER 

Thank you! Those are all the queabOnll have. 

., < !L. ___ _ 
/~.:..' 
\ f. I 

82. HIGHER BAG LIMIT B7. BETTER CATCH RATE 

CJ FISH MORE OFfEN CJ FISH MORE OFfEN 

:J FISH LESS OFfEN CJ FISH LESS OFfEN 

C,22 

;~d \ 
lM) 

END TIME 

Bl4. or Bl9. DIPNET 

CJ FISH MORE OFfEN 

CJ FISH LESS OFfEN 
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I. I he bag limit on Kenai River late·t un (July-August) red salmon is normally thter I ish a day, but lot 
most of 1993 it was two fish. Suppose the bag limit had been one fish per day during yom visit 
Also suppose that it took the same amount of time to catch a fish as it did in 1991. Would your 
fishing have been different? (Check all that apply.) 

0 Did not fish for late-mn Kenni I\ivcr reds 0 No My fishing v-.:ou!d han· lwrn tl1t· ..,,uw 
0 \Vould have fished less for 1eds Lmlhe Kenai 0 \Vnuld have shn!tfnrd my \·isit tn Abc:l-::.1 
0 \\.'<.mid have fished mme in other locatinns hy ~- cby~ 

0 for reds 0 lor spfcirs rltllC! than wds 0 ()!her 

I a. Now suppose lhc hag limit nnlld have hcen increased, instead of lowered_ \\'ould you ha\i· 
hccn willing to pay $10 for a <>(H.'dal Ke-nai River red salmon l1c:.h stamp to Jai<;f liw h;l~~ lilllil 
to six fish a day' 
U y,., U I i<> 

2. I low important was fishing for Knui Ri\Tr latr·run red salmon in your 19t}) dcci..,ion to' i..,il .-\h-.,Ju-' 

u r'Jtlt at all irnpn!l:l[l\ U '~rlJJll'\\h;lt illlpo!tant U \"c1y il!l!hl!Llll! 

} Did you have any information about the I qq3 hag limits and openings iu I he late· I till Kenai Hi' cr 
li,J~t·ry before your visit to ,\Iaska' 

U Yes U tlo 

·! Did you visit Alaska in I !)!) . .J:' § 
U Yes~ 4a. llow important was lishing for Kenai River late-run rrrl salmon in your deeisin A 

'j 

h. 

I . 

visit Alaska in !994? 

0 Nnt a\ :11! impn1 \:ill! 0 Smnnvktt imrnnant U \'ny inlJl''lLilli 
U NP 

llo you plan to visit Alasb again' 

U tklinttely U l't"h:1bly U 1\l'.sthly U llnhkcly U lit"''' 

)a. Suppose the haR limit for Kenai River late-run red salmon were increased to sh per d:" 
Also suppose it took the same amount of time to ratrh a fish as it did in I qq) 

Would yon be more likely to visit Alaska again' 
U Yes 0 No 

All tog£·thcr how many trips han· you cnT made to Alaska?---··-

Would you recommend a fishing trip to Alaska to your friends? 

lJ Yes 

0 No-+ 7a. If the bag limit on Kenai River late-run red ~almon \VC-rc inneasnl to '->ix fi<..h 1wr 
day, would that change your recommendation' 

0 Yes U N" 

H. Is there anything else you would like tts to know about fishing for red salmon' 

"' 

0 z ... 
i 
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I. I he reasons you didn'l fish for late-tlln rr<l salmon on the Kenai River dut ing yom I 99 lit ip 11 l't ,. 

(check alltha! apply): 

U Didn't have lime Lo visit this f1shc,y 0 Not in Alaska dttHng tlu: :-,r;l"-onl(l! ht(· Ill] I 

0 Didn't know about this fishery reds Uuly and e;ll ly A"g"" I 
0 Bag limit was too low 0 Other ~--
0 Liked other fisheries hener 

---.~---~- ~ - ---- ~ 

Ia. Suppose the bag limil had been six fish per day instead of two during your visiL 

Also suppose that il would have tal<en 25% less time to calch a fish as it did in llJ'l l 
Would yon have fished for Kenai River late-run red salmon? (Check all that apply I 

U t·Jtl I still would not have hslH'd f1,1 0 \Vould kt\T lcngthcllcd my \'1'-il '" 

I< ella! Rivet reds Alaska by . . d.tys 
U Yes l \vould havr lisl~ed f(H f<rll.ll !{J'.T! 1nl<; U Od11.:1 
U \Vnnld have fished lec;s in ll!\H·! !n( ,l!IIHJS 

0 ft)f 1eds 0 !ut ~pu lc::. (l!IH·! dun wds 

2 I low itnporlant was fishing for Kenai Hin·r latc-runrrd salmon in your 19Y~ dtTi'>ioll tn \i-.,it Al.,...,lu? 

l. 

4. 

0 Ntll at all impmtatlt U Snllll'\\-h.H unptl!lant 0 \'r1y l!lljli)l\alll 

Did you have any information ahout the 1993 hag limits and openings in the laic· run Kcn;li Hivn 
fishery before your visilto Alaska? 

0 Yes 0 No 

Did you visit Alaska in I 9!J·P 
0 Yes~ 4a. llow important was fishing for Kenai River late-nm red salmon in yo11r <kci'>ion lo 

visit Alaska in 1!1!1-1 :' 
0 Not at :~II impnllant 0 Somewhat important U \'t·1y inql1'i\.llll 

0 No 

5. Do you planlo visit Alaska again? 

0 Never 0 Unlikely 0 l'ossthly 0 rwhahly 0 llclinHdy 

5a. Suppose the bag limil for Kenai River la1e-run red salmon were inncasnlto six prt day 
Would you be more likely In visil Alaska again? 

U Yes 0 No 

6 Alltogelher how many trips have you ncr made to Alaska? -~·--

7. Would you recommend a trip 10 Alaska to your friends? 

0 Yes 0 No-+ 7a. I[ the bag limit on Kenai River late-run red salmon were innrasctlio 

six fish per day, would that change your rerommenclalion? 
CJ Yes 0 Nn 

R Is there any!hing else you would like us lo know about fishing for red salmon? 
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5/5/93 

ISER 1993 RESIDENT ANGLER PRE-SEASON SURVEY 

SPONSOR: 
ALASKA DEPARTMENT OF FISH & GAME 

DIVISION OF SPORT FISH 

TELEPHONE COVER SHEET 

ID #ZZ ZZ 

1. INTERVIEWER ID 2. INTERVIEWER'S INTV. NO. 
3. PHONE NO. __ _ 4. STUDY NO. __ _ 

FIRST DISP SECOND DISP THIRD DISP FOURTH DISP 
COLUMN NO. COLUMN NO. COLUMN NO. COLUMN NO. 

1 XYZ1 XYZ9 

2 XYZ2 XYZ10 

3 XYZ3 XYZ11 

4 XYZ4 XYZ12 

5 XYZ5 XYZ13 

6 XYZ6 XYZ14 

7 XYZ7 XYZ15 

8 XYZB XYZ16 

(l) Hello, I'm (name) calling for the University of Alaska. I am a member 
of a research team conducting a special study for the State of Alaska. 

(2) Is this (phone number) ? 

.---------~~ 

• 
I 3 I Is this a residence? 

• 
CONTINUE WITH (4) 

~~-------~ Thank you very much, but I 
L:J seem to have dialed the wrong 

number. It is possible that 
your number may be called at 
a later time . 

(COMPLETE COVER SHEET) 

~r---------• Thank you very much, but we 
L:J are only interviewing in 

private residences . 

(COMPLETE COVER SHEET) 



(4) Your household has been randomly chosen in a survey that the University of 
Alaska is conducting for the Alaska Department of Fish and Game. The 
purpose of the survey is to measure the value of sport fishing in Alaska 
and to estimate how different state policies might change sport fishing. 
By sport fishing, I mean fishing with a rod and reel as well as dipnetting 
and noncommercial clam digging. Does anyone in your household expect to go 
fishing in Alaska this year? 

~ 
NO I 

I 

! Has anyone in your household gone fishing 
in Alaska in the last three years? 

I 

I YES I I NO I 
I I 

Thank you very much 
for your time! That 1 s 
all I need to know. 

Am I speaking with a household member 
that knows about your household 1 s 
fishing activities? (Is that you?) 

I I 

I YES I I NEW PERSON 

Your household has been randomly chosen in a 
survey that the University of Alaska is 
conducting for the Alaska Department of Fish 
and Game. The purpose of the survey is to 
measure the value of recreational fishing in 
Alaska and to estimate how different state 
policies might change recreational fishing. 

I 
• • 

CONTINUE WITH MAIN QUESTIONNAIRE 

Phone # 

Begin Time 

NAME: 

ADDRESS: 



ID # SECTION A: EQUIPMENT 

Al. I would like to ask you about your household 1 s recent fishing activities. 
What you tell us will help the State of Alaska to take fishing into 
account in state budgeting and planning. This interview should take less 
than a half an hour. Everything you say is confidential. Do you have any 
questions before I begin? 

I would like to start by asking you about the equipment your household 
could use to go fishing. Does your household own one or more boats? 

1. YES 2.NO 9. NO ANSWER 

I 
A2. Do members of your household 

have regular access to a boat 
used for recreational fishing? 

1. YES 2. NO 
(SKIP TO Q.A4) 

9. NA 

A3. Would you briefly describe each boat you have? 

A3a. BOAT #1=------------------------------------

A3b. BOAT #2=------------------------------------

A3c. BOAT #3=------------------------------------

A4. Does your household own one or more planes? 

1. YES 2.NO 9. NO ANSWER 

I 
AS. Do members of your household 

have regular access to a plane 
used for recreational fishing? 

1. YES 2. NO 9. NA 
(SKIP TO Q.A7) 

A6. Would you briefly describe each plane you have? 

A6a. PLANE #1=------------------------------------

A6b. PLANE #2=------------------------------------

A7. Would you briefly describe the vehicles- such as RVs, campers, cars, and 
ATVs - that your household uses to go fishing? 

A7a. VEHICLE #1: 

A7b. VEHICLE #2=------------------------------------

A7c. VEHICLE #3=--------------------------------------

A7d. VEHICLE #4=--------------------------------------

(COMPLETE ALL BOAT, PLANE, AND VEHICLE PROFILES AND CONTINUE WITH Q.AB) 
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AS. Does your household own or have a long-term lease on a cabin or land that 
you camp on? 

I 

l. CABIN LAND 5. NO 9. NO ANSWER- (SKIP TO Q.Al7) 

I 
A9. (IF NO: Do members of your household 

have regular access to a cabin used 
for recreational fishing?} 

1. YES 2. NO 9. NO ANSWER 
(SKIP TO Q.A17) 

;"'\10. Hhere is the (cabin/land) located? (What is closest community?) 

1. DRIVE 3. BOAT 
All. How do you usually get there? 2. FLY 4. ATV/SNOWMOBILE 

Al2. How many hours does it usually take D (HOURS) 
to get there? 

A13. In what year did you acquire it? D (YEAR} 

99. NA 

99. NA 

Al4. How much do you think the (cabin and the land it is on/the 
land) is worth today? 

I j (THOUSANDS OF DOLLARS) 
'--------' 

998. DON'T KNOW 
999. NO ANSWER 

A15. How much did you spend last year on maintenance, improvements, 
and repairs? 

,_ __ _JI (DOLLARS) 9998. DON'T KNOW 
9999. NO ANSWER 

Al6. Do nearby fishing opportunities account for all, part, or none 
of the reasons why you have this (cabin/land}? 

1. ALL 2. PART 3. NONE 8. DON'T KNOW 9. NO ANSWER 
0. INHERITED OR GIVEN CABIN 

Al7. About how much do you think all 
your household 1s fishing tackle, 
·gear, books, equipment, and other 
fishing supplies are worth today? 

[:=J (DOLLARS) 
9998. DK 
9999. NA 

9998. DK 
9999. NA AlB. About how much did your household 

spend last year on these kinds of 
fishing supplies and equipment? 

II (DOLLARS) 
L___j 0000. NONE----, 

A19. In what community did you buy most 
of these supplies ~nd equipment 
last year? 

(SKIP TO Q.A20) .~ 

;~~:::o. liow much is your general camping 
equipment worth today? 

[:=J (DOLLARS) 
998. DK 
999. NA 

l\:::1. What percentage of your house
hold1s use of this equipment 
is for fishing? 

2 

000. NONE----, 
(SKIP TO Q.Bl) .~ 

[:=J (PERCENT) 
998. DK 
999. NA 



SECTION B: SPORT FISHING EXPERIENCE 

Bl. I would like to learn about the days on which a member of your household 
went fishing last year between about May lst and the end of October 1992. 
Thinking of the last summer season - May 1st :992 through October 30, 
1992, on how many days did your household (ACTIVITY)? (IF R SAYS 2+ DAYS, 
ASK: And how many separate trips was that?) 

HOUSEHOLD FISHING: NUMBER NUMBER 
MAY 1 - OCT. 31 1992 DAYS TRIPS 

B1a. Have a guide take you fishing? 

B1b. Take a charter boat or 
charter a plane fishing? 

B1c. Fish with rod & reel other than 
on a charter or with a guide? 

B1d. Dig razor clams or harvest other 
shellfish? 

B1e. Dipnet? 

B2. Turning now to the period between November 1st 1992 and April 30th, 1993, 
on how many days, if at all, did a member of your household do any of the 
kinds of fishing we just talked about? (IF R SAYS 2+ DAYS, ASK: How many 
separate trips would this have been?) 

~(DAYS) ~(TRIPS) 998. DON'T KNOW 
999. NO ANSWER 
000. NONE-SKIP TO Q.Cl 

Would you tell me the month and fishing location of each trip? 

TRIPtt LOGtt MONTH FISHING SITE SALTiFRESHWATER 

1. 1. SALT 2. FRESH 

2. 1. SALT 2. FRESH 

3. 1. SALT 2. FRESH 

4. l. SALT 2. FRESH 

5. 1. SALT 2. FRESH 

6. 1. SALT 2. FRESH 

7. 1. SALT 2. FRESH 

8. l. SALT " FRESH "· 

9. 1. SALT 2. FRESH ···--" 

10. 1. SALT 2. FRESH 

11. 1. SALT 2. FRESH 

12. 1. SALT 2. FRESH 
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':'~IP# 'OG# MONTH FISHING SITE SALT/FRESHWATER 

13. l. SALT " FRESH 

14. SALT " FRESH ~. 

::.. :J . l. SALT " FRESH 

l6. l. SALT 2. FRESH 

17. 1. SALT 2. FRESH 

lB. 1. SALT 2. FRESH 

19. 1. SALT 2. FRESH 

2 0. 1. SALT ., FRESH "· 

21. 1. SALT " FRESH "· 

22. 1. SALT 2. FRESH 

23. 1. SALT 2. FRESH 

24.. l. SALT 2. FRESH 

25. 1. SALT 2. FRESH 

26. 1. SALT 2. FRESH 

27. 1. SALT 2. FRESH 

28. 1. SALT 2. FRESH 

29. 1. SALT 2. FRESH 

30. 1. SALT 2. FRESH 

II' R HAS REPORTED 2 OR MORE TRIPS TO THE SAME SITE, USE YOUR RANDOM NUMBERS TABLE 
TO SELECT l TRIP TO THAT SITE. 

LOG NUMBER: 

LOG NUMBER: 

LOG NUMBER: 

D 
D 
D 

NUMBER OF TRIPS 
THE SAME SITE: 

NUMBER OF TRIPS 
THE SAME SITE: 

NUMBER OF TRIPS 
THE SAME SITE: 

TO D 
TO D 
TO D 

B3. I would like to ask you for some information about each of these trips. 
Thinking about !:he (FIRST) trip: 

c-=oMPLETE TRIP LOGS FOR .I\LL TRIPS ]\ND CONTINUE \'lTTH SECTION C: 

4 



SECTION C: FISHING PREFERENCES 

Cl. Now I would like to learn about your household's fishing preferences. I'd 
like to start. with the reasons why your household chooses where to go 
fishing. For <::ach n:oason, please tell me whether the reason is always 
important, sometimes important, or never important to your household. 

1. ALWAYS 
HOW OFTEN REASON IS IMPORTANT TO 2. SOMETIMES 

DECISION ON WHERE TO FISH: 3. NEVER 

Cla. How often is being in an area of 
exceptional beauty an important reason: 
always, sometimes, or never? 

Clb. Having a good chance to catch a lot of 
fish? 

Clc. Having a good chance to catch a trophy-
sized fish? 

Cld. ·" site limited to fly- fishing? 

Cle. Opportunity to participate in a fishing 
derby? 

Clf. A site limited to catch and release 
fishing? 

Clg. An area with few other anglers? 

Clh. Not having to travel a long time? 

Cli. Not having to spend a lot of money to get 
there? 

Clj. An area with road access? 

Clk. An area with fly-in access? 

cu. An area with a good boat launching place? 

Clm. An area with a marine anchorage? 

Cln. Low chance of bear encounters? 

Clo. Not seeing clearcuts? 

Clp. Not set~.tng mining operations? 

Clq. Not seeing commercial development? 

Clr. Not seeing evidence of human settlement? 

Cls. Not having to walk very far? 

5 



~·-. Now please tell me whether each of the following five reasons is always 
lmportant, sometimes lmportant, or never an l:-r.portant reason why your 
household goes fishing. 

1. ALWAYS 
HOW OFTEN REASON IS IMPORTANT 2. SOMETJ:MES 

TO DECJ:SJ:ON TO FJ:SH: 3. NEVER 

C2a. 'I'o get food? 

C2b. To have fun? 

C2c. To do something with friends? 

C2d. To do something with family? 

C2e. To do something challenging? 

C3. For each of the following, please tell me whether it is a very important, 
somewhat important, or not an important source of information about the 
best locations to fish. 

1. VERY 
HOW IMPORTANT IS SOURCE OF INFORMATION 2. SOMEWHAT 

ON BEST LOCATIONS TO FISH: 3. NOT 

C3a. Friends or relatives? 

C3b. Newspapers? 

C3c. Books and magazines? 

C3d. Department of Fish & Game publicatlons? 

C3e. Television or radio? 

C4. Overall, how would you rate the fishing skills of the most experienced 
angler in your household: beginner, intermediate, advanced, or expert? 

l. BEGINNER 2. INTERMEDIATE 3. ADVANCED 4. EXPERT 

B. DON'T KNOW 9. NO ANSWER 

c·s. Does your household have a good idea of the best locations to fish? 

l. YES 2. NO 9. NO ANSWER 

C6. How many fishing trips do you think your household will take between May 
1st this year and October 31st? 

D (TRIPS) 998. DON'T KNOW (PROBE: More than 5?) 
999. NO ANSWER 

,:7. :'lhat percentage of the meat and fish your household ate last year came 
from the hunting and fishing of household members? 

~~(PERCENT) 
L_____j 

6 

998. DON'T KNOW 
(PROBE: More than 25%? More than 75%?) 

999. NO ANSWER 



C8. .Il...nd what percentage of the meat and fish your household ate last year came 
from people who ::.ive in another household? 

D (PERCENT) 998. DON'T KNOW 
1 PROBE: t·1ore t:han 10%? More than 25%?) 

9 9 9 . NO .O.NSWER 

C9. How many people in your household are 

ClO. 

Cll. 

C9a. under 18? 

C9b. between 18 
and 49? 

C9c. 50 or over? 

D 
D 
D 

How many years altogether have 

D (YEARS) 

How many years altogether have 

D (YEARS) 

9. NO ANSWER 

9. NO ANSWER 

9. NO ANSWER 

you lived in Alaska? 

99. NO ANSWER 

you .lived in (COMMUNITY)? 

99. NO ANSWER 

Cl2. How important are nearby hunting and fishing opportunities to your 
household as a reason for living in this community: very important, 
somewhat important, or not very important? 

Cl3. 

Cl4. 

ClS. 

C16. 

l. VERY IMPORTANT 2. SOMEWHAT IMPORTANT 3. NOT VERY IMPORTANT 

8. DON'T KNOW 9. NO ANSWER 

(If you haven't lived in this community all your life), how important were 
hunting and fishing opportunities to your actual decision to move here: 
very important, somewhat important, or not very important? 

l. VERY IMPORTANT 2. SOMEWHAT IMPORTANT 3. NOT VERY IMPORTANT 

0. LIVED HERE ALL LIFE 8. DON'T KNOW 9. NO ANSWER 

In 1992, what was your household 1 s total income before taxes? We just need 
a rough idea, say to the nearest $10,000. 

L-----~~ (THOUSANDS OF DOLLARS) 
997. $997,000 OR MORE 
998. DON 1 T KNOW 
999. NO ANSWER 

How many people in your household are retired? 

D (NUMBER) q. NO ANSWER 

How many people in your household are self-employed? 

(NUMBER) ol, NO ANSWER 

You have been very patient with all my questions, thank you! Ne will keep all 
that you have said confidential. 
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: would like to ask for your help over the coming months. I would like you to 
keep a diary of your household! s fishing trips. We will use this diary to answer 
questions about where people go fishing, how often they go fishing, and how much 
money they spend. It will mean spending a few minutes writing down information 
about each time someone in your household goes fishing. In a month or so I will 
send you the diary that I would like you to use to mail back. I will include the 
stamps so you won! t have to pay for postage. !VJay I have your name and address 
to send you a diary? (RECORD ON COVER SHEET) 

Thank you for all your time and information. I hope you have a good fishing 
season! 

TIME FINISHED: 

TOTAL TIME: 

8 



ID# NOVEMBER 1ST 1992 - APRIL 30TH 1993 
FISHING TRIP LOG 

FLl. LOG NUMBER: c===J 
FL2. How many people from your household ~(NUMBER) 

went on this trip? L____j 

NUMBER OF PERSONS WHO FISHED 
DAY: 1 2 3 4 

FL3. on each day of this trip, how many CJ ~ ~ ~ 
household members actually fished? L____j L____j L____j 

FL4. And how many hours did your household ~(HOURS) 
spend fishing there? L____j 

FLS. How many hours did it take to get ~.(HOURS) 
there? (considering all the kinds of L____j 
transportation you used to get there) 

FL6. Did you start from your home or 
somewhere else? (Where was that?) 

1. HOME 3. OTHER: 

FL7. Did you consider the time spent 
getting there more of a benefit 
or more of a cost of the trip? 

2. CABIN/LAND 

1. BENEFIT 
2. COST 

FLB. How much did fishing account for the CJ 
reason why your household took this (PERCENT) 
trip: All? Half? What percent would 
you say? 

8. DK 
9. NA 

FL9. What kind of fish were you trying 
to catch? 

CJ (SPECIES CODE) 

FL10. How many fish did members of 
your household actually catch? 

CJ (NUMBER) 

FL11. How many did you keep? CJ (NUMBER) 

FL12. What else did your household FL12a-c. 
catch? How many did you keep? 

FL12d-f. 

SPECIES 
NUMBER 

CAUGHT KEPT 

FL13. Could any of the household members who went fishing on this trip have 
stayed horne and earned money on their job instead? 

l. YES 2. NO 8 . DON' T KNOW 9. NO ANSWER 

I 
FL14. How much could they have earned 

had they not gone fishing? $ 

FL-1 



FL15. Did you take a commercial airline, train, or ferry on this trip? 

FLlSa. AIRLINE 
FL15c. FERRY 

l. YES 2. NO 
1. YES 2. NO 

FL15b. TRAIN 1. YES 2. NO 

FL16. How much did your household spend ~~(DOLLARS) 
on the (airline/train/ferry/etc)? 

FL17. Did your household pay anyone to take you fishing- like a charter service 
or a guide? (NOT INCLUDING SCHEDULED AIR SERVICE) 

1. YES 2. NO 9. NO ANSWER 

I I 
SKIP TO Q.FL2l 

FL18. How much did you pay them? (DOLLARS) 
9998. DON'T KNOW 
9999. NO ANSWER 

FL19. In what community is the service you used located? 

FL20. Which of the following services did they provide. Did they: 

CHARTER/GUIDE SERVICES 1. YES 
NOV. 1, 1992 - APRIL 30, 1993 2. NO 

a. Take you to the fish site by air? 

b. Take you to the fish site by boat? 

c. Provide other transportation? 

d. Serve as a guide while fishing? 

e. Provide fishing tackle? 

f. Provide lodging? 

g. Provide food? 

[*** INTERVIEWER NOTE: ASK FL21 ONLY IF R WAS NOT ICE FISHING.] 

FL21. Did you use a boat on the trip? 
2. NO --------r--•SKIP TO 

1. YES J Q.FL27 
ANSWER 

FL22. 

FL23. 

FL24. 

FL26. 

9. NO 

How many hours did you run the D boat to get to the fishing site? 

How many hours did you run the D boat to fish? 

Was it your household 1 s boat? 1. YES 

FL25. (IF NO) If you leased or rented 
it, how much did it cost? 

(IF R OWNS 2+ BOATS) Which boat 
did you use? D 

(HOURS) 

(HOURS) 

2. NO 

(BOAT NUMBER) 

FL-2 



FL27. Did you use a private plane on the trip? 

l. YES 2. NO 9. NO ANSWER 

FL28. 

FL29. 

SKIP TO Q.FL32 

How many hours did you fly? 

c=J (HOURS) 00. NONE 
98. DON'T KNOW 

Was it your household's plane? 1. YES 

FL30. (IF NO) If you leased or rented 
it, how much did it cost? 

2. NO 

FL31. (IF R OWNS 2+ PLANES) Which plane did you use? 

D (PLANE NUMBER) 9. NO ANSWER 

FL32. Did you use any vehicles on the trip? 

FL37. 

FL38. 

1. YES 

FL33. How many miles 
fishing site? 

c=J (MILES) 

did you 

2. NO 9. NO ANSWER 

I I 
SKIP TO Q.FL37 

drive to get to the 

98. DON'T KNOW 
99. NO ANSWER 

FL34. Was it your household's vehicle? 1. YES 2. NO 

FL35. (IF NO) If you leased or rented 
it, how much did it cost? 

FL36. (IF R OWNS 2+ VEHICLES) Which vehicle did you use? 

D (VEHICLE NUMBER) 9. NO ANSWER 

How much did your household spend eating and 
addition to what you paid to the guide)? 

D(DOLLARS) 

drinking out on this trip (in 

998. DON'T KNOW 
999. NO ANSWER 

How much did your household spend 
to what you paid to the guide)? 

on lodging or camplng fees (in addition 

I (DOLLARS) 
L__--.J 

998. DON'T KNOW 
999. NO ANSWER 

FL39. And how much did your household spend on bait, launching fees, entry fees 
or other costs related to this trip {in addition to what you paid to the 
guide)? 

c=J (DOLLARS) 9998. DON'T KNOW 
9999. NO ANSWER 

FL-3 



ID# BOAT #l PROFILE 

BPl. BOAT NUMBER: c=J 
BP2. How many feet long is this boat? 

BP3. How many years old is it? 

BP4. In what year did you purchase it? 

BPS. In what community did you buy it? 

BP6. How much do you think the 
boat is worth today? 

BP7. At cruising speed, how many 
gallons of fuel does it use 
per hour? 

BPS. In what community do you keep it 
in the winter? 

BP9. What, if anything, did it cost 
to keep it there last winter? 

BPlO. In what community do you keep it 
in the summer? 

BPll. What, if anything, did it cost 
to keep it there last summer? 

BP12. How much did you spend on this 
boat in the last twelve months 
on maintenance, improvements, 
and repairs? 

BP13. In what community was most of 
this work done? 

BP14. How much did you spend on this 
boat in the last twelve months 
on insurance and other expenses 
we haven 1 t talked about? 

BP15. About how many hours did your 
household use this boat for 
recreational fishing in the 
last twelve months? 

BP16. And how many hours did your 
household use this boat in 
total in the last 12 months? 

CJ 

98. DON'T KNOW 
(FEET) 99. NO ANSWER 

CJ 

98. DON'T KNOW 
(YEARS) 99. NO ANSWER 

CJ(YEAR) 
98. DON'T KNOW 
99. NO ANSWER 

(DOLLARS) 999,998. DONT KNOW 
999,999. NO ANSWER 

99.98 DON'T KNOW 
(GALLONS) 99.99 NO ANSWER 

998. DONT KNOW 
(DOLLARS) 999. NO ANSWER 

998. DONT KNOW 
(DOLLARS) 999. NO ANSWER 

9998. DONT KNOW 
(DOLLARS) 9999. NO ANSWER 

9998. DONT KNOW 
(DOLLARS) 9999. NO ANSWER 

CJ (HOURS) 
998. DONT KNOW 
999. NO ANSWER 

CJ (HOURS) 
998. DONT KNOW 
999. NO ANSWER 



ID# PLANE #l PROFILE 

PPl. PLANE NUMBER: D 
PP2. How many years old is this plane? c:=J (YEARS) 

PP3. In what year did you purchase it? c:=J (YEAR) 

PP4. In what community did you buy it? 

(THOUSANDS 
PP5. How much do you think the OF DOLLARS) 

plane is worth today? 

PP6. At cruising speed, how many gallons c:=J (GALLONS) 
of fuel does it use per hour? 

PP7. Can this plane land on the water? 

PP8. How much did you spend on this 
plane in the last twelve months 
on maintenance, improvements, 
and repairs? 

PP9. In what community was most of 
this work done? 

PP10. How much did you spend on tie-

1. YES 2. NO 

'------'~(DOLLARS) 

98. DONT KNOW 
99. NO ANSWER 

98. DONT KNOW 
99. NO ANSWER 

998. DONT KNOW 
999. NO ANSWER 

98. DON'T KNOW 
99. NO ANSWER 

9. NO ANSWER 

9998. DK 
9999. NA 

9998. DK 
down fees, insurance and other (DOLLARS) 9999. NA 
fixed costs in the last 12 months? 

PPll. About how many hours did your c:=J (HOURS) 
998. DK 

household log on this plane for 999. NA 
recreational fishing trips in 
the last 12 months? 

PP12. And how many hours did your c:=J (HOURS) 
998. DK 

household use this plane in 999. NA 
total in the last 12 months? 



ID# VEHICLE #1 PROFILE 

VPl. VEHICLE NUMBER: c=J 

VP2. In what year did you purchase or lease it? c=J (YEAR} 
98. DK 
99. NO 

00. DON'T OWN <1-------~ (SKIP REST OF PROFILE) 

VP3. How many years old is this vehicle? c=J (YEARS) 
98. DONT KNOW 
99. NO ANSWER 

VP4. In what community did you buy it? 

VPS. How much do vou think the 
vehicle is w;rth today? 

(THOUSANDS 
OF DOLLARS) 

998. DK 
999. NA 

VP6. How many miles per gallon does it 
get (taking into account trailering 
a boat, if you dol? 

c=J (MPG) 
98. DONT KNOW 
99. NO ANSWER 

VP7. How much did you spend on this 
vehicle in the last twelve months 
on maintenance, improvements, 
repairs? 

VPB. In what community was most of 
this work done? 

VP9. How much did you spend on storage 
fees, insurance and other fixed 
costs in the last 12 months? 

VPlO. About how many miles did your 
household drive this vehicle on 
recreational fishing trips in 
the last 12 months? 

VPll. And how many miles did your 
household put on this vehicle 
altogether ir1 the last twelve 
months? 

9998. DK 
(DOLLARS) 9999. NA 

(DOLLARS) 

(MILES) 

(MILES) 

9998. DK 
9999. NA 

998. DK 
999. NA 

998. DK 
999. NA 





1. INTERVIEWER ID 

ISER 1993 RESIDENT ANGLER POST-SEASON SURVEY 

SPONSOR: 
ALASKA DEPARTMENT OF FISH & GAME 

DIVISION OF SPORT FISH 

TELEPHONE COVER SHEET 

2. INTERVIEWER'S INTV. NO. 
3. PHONE NO. __ _ 4. STUDY NO. __ _ 

CALL RECORD 

DISP 
DATE DAY TIME NO. COMMENTS 

01 !18/96 

(l) Hello, I'm (NAME) calling for the University of Alaska and the 
Department of Fish and Game. May I please speak with (FIRST NAME/a 
household member that knows about your household's fishing activities?) 
(Is that you?) 

(2) I am a member of a research team conducting a special study for the State 
of Alaska. In ,June, I believe your hou~3ehold participated in a survey that 
we conducted. I am calling to ask about your household's sport fishing 
this past summer and to get your opinions on several sport fishing issues. 

CONTINUE WITH MAIN QUESTIONNAIRE 



STUDY NO BEGIN TIME 

SECTION A: EQUIPMENT 

Al. .~s we mentioned in June, what you tell us will help the State of Alaska to 
take fishing into account in state budgeting and planning. This interview 
should take less than an hour. Everything you say is confidential. Do you 
have any questions before I begin? 

I would like to start by asking you about recent purchases of 
that your household could use to go fishing. Since June, 
household purchase a boat and use it for sport fishing? 

equipment 
did your 

1. YES 2.NO 8. DON'T KNOW 9. NO ANSWER 

A2. Would you briefly describe this boat? (NOTE: ADD 
DESCRIPTION TO HOUSEHOLD PROFILE LISTING OF BOATS 
AND IDENTIFY WITH THE WORD "NEW") 

COMPLETE BOAT PROFILE 

INTERVIEWER CHECKPOINT 

R REPORTED 1 OR MORE BOATS ON HH PROFILE ----> CONTINUE WITH Q.A3 

R DID NOT REPORT BOATS ON HH PROFILE -----> SKIP TO Q.A4 

A3. Do you still have the (BOAT/BOATS) you told me about in June? 

1. YES 2. NO 8 . DON' T KNOW 9. NO ANSWER 

I 
A3a. Which one do you no longer have? 

A4. Since June, did your household purchase a plane and use it for sport 
fishing? 

1. YES 2.NO 8. DON'T KNOW 

AS. Would you briefly describe the plane? 
(ADD DESCRIPTION TO HOUSEHOLD PROFILE LISTING OF 
PLANES AND IDENTIFY WITH THE WORD "NEW") 

9. NO ANSWER 

COMPLETE PLANE PROFILE 



INTERVIEWER CHECKPOINT 

R REPORTED 1 OR MORE PLANES ON HH PROFILE ----> CONTINUE WITH Q.A6 

R DID NOT REPORT PLANES ON HH PROFILE -----> SKIP TO Q.A7 

.::..6. Do you still have the (PLANE/PLANES) you told me about in June? 

1. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 

I 
A6a. Which one do you no longer have? 

A7. Since June, did your household purchase a vehicle- such as an RV 1 camper, 
car, or ATV- and use it for sport fishing? 

1. YES 2 .NO 8 . DON' T KNOW 

AS. Would you briefly describe this vehicle? 
(ADD DESCRIPTION TO HOUSEHOLD PROFILE LISTING OF 
VEHICLES AND IDENTIFY WITH THE WORD "NEW") 

9. NO ANSWER 

COMPLETE VEHICLE PROFILE 

INTERVIEWER CHECKPOINT 

R REPORTED 1 OR MORE CARS ON HH PROFILE ----> CONTINUE WITH Q.A9 

R DID NOT REPORT CARS ON HH PROFILE -----> SKIP TO Q.A10 

A9. Do you still have the (VEHICLE/VEHICLES) you told me about in June? 

1. YES 2. NO 8 . DON' T KNOW 9. NO ANSWER 

I 
A9a. Which one do you no longer have? 
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AlO. Since June, did your household purchase or lease a cabin or land that you 
used for sport fishing? 

l. CABIN 2. LAND 
S.NO~ 
8. uON'T KNOW • SKIP TO INTERVIEWER 

CHECKPOINT I 9. NO ANSWER 

All. Where is the (cabin/land) located? (What is closest community?) 

1. DRIVE 3. 
Al2. How do you usually get there? 2. FLY 4. 

5. COMBINATION 

BOAT 
ATV/SNOWMOBILE 

8. DON'T KNOW 
9. NO ANSWER 

A13. How many hours does it usually 
take to get there? 

(HOURS) 

A14. How much did you pay for it? 

000000. INHERITED/GIFT 
999998. DON'T KNOW 
999999. NO ANSWER 

99.98 DON'T KNOW 
99.99 NO ANSWER 

Al5. Do nearby fishing opportunities account for all, part, or none 
of the reasons why you have this (cabin/land)? 

1. ALL 2. PART 3. NONE 0. INHERITED IT 

INTERVIEWER CHECKPOINT 

R HAS CABIN -----> CONTINUE WITH Q.A16 

8 . DON' T KNOW 
9. NO ANSWER 

R DOES NOT HAVE A CABIN -----> SKIP TO SECTION 8, P.4 

Al6. Over the last year, about how many nights has someone in your 
household stayed in your cabin as part of a fishing trip? 

CJ NIGHTS 
998. DON'T KNOW 
999. NO ANSWER 
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SECTION B: SPORT FISHING EXPERIENCE 

INTERVIEWER MAY CHECKPOINT 

MAY TRIP DATA COMPLETE (SKIP TO JUNE CHECKPOINT, BELOW) 

MAY TRIP DATA INCOMPLETE (GET HIGHLIGHTED DATA, THEN GO TO 
JUNE CHECKPOINT, BELOW) 

MAY TRIP DATA MISSING (CONTINUE WITH Q.Bl) 

Bl. I would like to learn about the fishing trips made by your household 
between May lst and May 31st. Did anyone in your household go fishing in 
May? 

l. YES 2 .NO 8. DON'T KNOW 9. NO ANSWER 

I 
SKIP TO JUNE CHECKPOINT, BELOW 

82. Would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 

INTERVIEWER JUNE CHECKPOINT 

JUNE TRIP DATA COMPLETE (SKIP TO JULY CHECKPOINT, NEXT PAGE) 

JUNE TRIP DATA INCOMPLETE (GET HIGHLIGHTED DATA, THEN GO TO 
JULY CHECKPOINT, NEXT PAGE) 

JUNE TRIP DATA MISSING (CONTINUE WITH Q.B3) 

B3. Now, did anyone in your household go fishing in June? 

l. YES 2 .NO 8. DON'T KNOW 9. NO ANSWER 

B4. Would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 
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INTERVIEWER JULY CHECKPOINT 

JULY TRIP DATA COMPLETE (SKIP TO AUGUST CHECKPOINT, BELOW) 

JULY TRIP DATA INCOMPLETE (GET HIGHLIGHTED DATA, THEN GO TO 
AUGUST CHECKPOINT, BELOW) 

JULY TRIP DATA MISSING (CONTINUE WITH Q.B5) 

BS. Now, did anyone in your household go fishing in July? 

1. YES 2 .NO 8. DON'T KNOW 9. NO ANSWER 

86. Would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 

INTERVIEWER AUGUST CHECKPOINT 

AUGUST TRIP DATA COMPLETE (SKIP TO Q.B9) 

AUGUST TRIP DATA INCOMPLETE (GET HIGHLIGHTED DATA, 
THEN GO TO Q.B9) 

AUGUST TRIP DATA MISSING (CONTINUE WITH Q 8.7) 

87. Now, did anyone in your household go fishing in August? 

1. YES 2 .NO 8. DON'T KNOW 9. NO ANSWER 

I 
SKIP TO Q.B9 

88. Would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 

89. Now, did anyone in your household go fishing in September? 

1. YES 2 .NO 8 . DON' T KNOW 9. NO ANSWER 

I SKIP 

I 
TO Q.Bll I 

BlO. would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 
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Bll. Now, has anyone in your household gone fishing so far in October? 

1. YES 2 .NO B. DON'T KNOW 9. NO ANSWER 

I 
I SKIP TO Q. Bl3 

812. Would you tell me the date and fishing location of each trip, whether it 
was fresh or saltwater, and the kind of fish you were trying to catch? 
(RECORD INFORMATION ON TRIP DATA SHEET) 

Bl3. Do you think that someone in your household will take a fishing trip 
during the rest of October? 

1. YES 2. NO B. NOT SURE 9. NO ANSWER 

I 
• 

B13a. (IF YES) How many fishing trips do you II 
expect your household will make? L____j 

(SELECT 3 TRIPS TO ASK ABOUT, USING THE RANDOM NUMBER TABLE. IF 2 OR 
MORE OF THE SELECTED TRIPS ARE TO THE SAME SITE, GET ANOTHER NUMBER 
FROM THE RANDOM NUMBER TABLE, THUS, EACH TRIP WILL BE TO A DIFFERENT 
SITE.) 

I am going to need more information about three of your trips. When you've made 
more than one trip to the same site, I will only ask about one of them; please 
be patient while I look at a chart to select which of your trips I need to know 
more about. 

I would like to ask you for some information about your (NUMBER/DATE) trip 
to (SITE) . 

COMPLETE TRIP LOGS FOR 3 TRIPS SELECTED AND GO TO SECTION C 
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SECTION C: ANNUAL EXPENDITURES 

Cl. Over the last 12 months (since October 1, 1992), about how much did your 
household spend on overnight lodging and crumping fees while on fishing 
trips? 

DOLLARS 
9998. DON'T KNOW 
9999. NO AN_sw __ E_R----------~~· Skip to Q.C4 
0000. NONE · 

C2. Can you think of any fishing trips where someone in your household stayed 
overnight at a location between horne and where you fished (that is, not at 
the fishing site or your home)? 

1. YES 2 .NO 8 . DON' T KNOW 9. NO ANSWER 

I 
SKIP TO QUESTION C4 

• 
C3. Could you please tell me the location and fishing site of each 

trip and how much your household spent on lodging and camping fees 
altogether at each different location? 

C3a. 

C3d. 

C3g. 

C3j. 

LODGING LOCATION 

C3b. 

C3e. 

C3h. 

C3k. 

FISHING SITE DOLLARS 

C3c. 

C3f. ____ _ 

C3i. 

C3l. 

C4. Over the last year, about how much did your household spend on fishing 
tackle, including rods, reels, lures, downriggers, and bait? 

cs. 

DOLLARS 
9998. DON'T KNOW 
9999. NO AN_s_w_E_R----------~~· Skip to Q.C8 
0000. NONE · 

Did your household make 
through the mail? 

1. YES 

• 

any of these purchases outside 

2 .NO 8. DON'T KNOW 

I 
SKIP TO QUESTION C6 

CSa. How much did you spend on these purchases? 

L_ ____ _JI DOLLARS 

(NOTE: IF R MADE ALL PURCHASES 
OUTSIDE STATE, SKIP TO Q.C8) 

9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

of Alaska or 

9. NO ANSWER 

C6. How much, if anything, did your household spend on tackle within Alaska 
but outside (YOUR COMMUNITY)? 

DOLLARS 
9998. 
9999. 
0000. 

DON'T KNOW ----~. 
NO ANSWER r
NONE 
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C7. Could you list each Alaskan community where you purchased these items and 
how much you spent? 

COMMUNITY DOLLARS 

C7a. C7b. 

C7c. C7d. 

C7e. C7f. 

C7g. C7h. 

CB. Over the last year, about how much did your household spend on food 
purchased in restaurants while on fishing trips? 

DOLLARS 
9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

C9. And over the last year, about how much did your household spend on 
groceries for fishing trips? 

DOLLARS 
9998. DON'T KNOW 
9999. NO ANSWER f----• Skip to Q.ClO 
0000. NONE ------------__j· 

C9a. How much, if any, of this grocery money did your household spend 
outside (YOUR COMMUNITY)? 

DOLLARS 
9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

ClO. Of all the gas or diesel fuel your household used on fishing trips in the 
last year, what percent would you say was purchased outside (YOUR 
COMMUNITY)? 

L:=J PERCENT 
998. DON'T KNOW 
999. NO ANSWER 
000. NONE 

Cll. Over the last year, about how much did your household spend on: 

Clla. fishing air charters? $ _____ _ 9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

Cllb. fishing boat charters? $ _____ _ 9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

Cllc. other fish guiding services? $ _____ _ 9998. DON 1 T KNOW 
9999. NO ANSWER 
0000. NONE 

Clld. commercial transportation? $. ________ __ 9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 

Clle. fishing equipment rental? $ _____ _ 9998. DON'T KNOW 
9999. NO ANSWER 
0000. NONE 
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SECTION D: POLICY CHOICES 

Dl. Is anyone in your household a member of a sport fishing organization? 

1. YES 2. NO 
I 

8. DON'T KNOW 9. NO ANSWER 

SKIP TO SE KING FISHERY SECTION, Q.D2 

• 
{IF YES) What organization or organizations? 

Dla. (FIRST) 

Dlb. (SECOND) ______________________________ ___ 

SOUTHEAST KING SALMON FISHERY QUESTIONS 

D2. Now I would like to ask you about the southeast Alaska king salmon sport 
fishery. Has your household fished for king salmon in southeast Alaska 
within the past three years? 

1. YES 2. NO 8 . DON ' T KNOW 9. NO ANSWER 

D3. Please keep the southeast Alaska king salmon sport fishery in mind while 
I ask you the next few questions. People have different reasons for 
fishing for king salmon. For example, some people might be mainly 
interested in the challenge of catching a king salmon. Other people 
might care about bringing home fish to eat. I would like to learn about 
why your household fishes for these kings. For each reason, please tell 
me whether it is always important, sometimes important, or never 
important to your household. 

1. ALWAYS 
HOW OFTEN REASON IS IMPORTANT TO 2. SOMETIMES 

DECISION TO FISH FOR SE KING SALMON: 3. NEVER 

D3a. How often is the chance to bring home king 
salmon to eat an important reason for 
fishing: always, sometimes, or never? 

D3b. How often is doing something challenging 
an important reason? 

D3c. How often is the chance to catch a trophy 
king salmon an important one? 

D3d. How often is getting out just for the 
enjo)'TIIent of fishing an important 1~eason? 
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D4. Now I'm going to ask you how different things affect your 
household's enj O'y'111ent ·.vhen you fish for king salmon in southeast 
Alaska. For each question, please tell me if your experience is 
improved a lot, improved a little, or not affected at all? 

1. A LOT 
THINGS THAT IMPROVE YOUR HOUSEHOLD'S ENJOYMENT 2. A LITTLE 

WHEN FISHING FOR SE KING SALMON: 3. NO EFFECT 
4. LOWERED 

D4a. How does catching your limit affect: the 
enjoyment? does it improve it a lot, 
improve it a little, or not affect it at 
all? 

D4b. Catching a trophy king? 

D4c. Catching a wild king instead of a hatchery 
king? 

DS. Now I'm going to ask how different kinds of fishing regulations would 
affect your household's enjoyment when fishing for southeast king salmon. 
How would having the bag limit lowered from two to one affect the 
enjoyment: lower it a little, lower it a lot, not affect it at all, or 
raise it? 

1. LOWER IT A LITTLE 3. NOT AFFECT IT 8. DON'T KNOW 
2. LOWER IT A LOT 4. RAISE IT 9. NO ANSWER 

D5a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 

D6. The current minimum length is 28 inches; how would it affect the enjoyment 
if the minimum were changed to 30 inches? 

1. LOWER IT A LITTLE 3. NOT AFFECT IT 8. DON'T KNOW 
2. LOWER IT A LOT 4. RAISE IT 9. NO ANSWER 

D6a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 
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D7. If downriggers were banned, how would that affect the enjoyment? 

1. LOWER IT A LITTLE 
2. LOWER IT A LOT 

3. NOT AFFECT IT 
4. RAISE IT 

D7a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 

8 . DON' T KNOW 
9. NO ANSWER 

DB. Suppose the regulations were changed from a bag limit of one to catch and 
release for fish under 40 inches; how would that affect your household•s 
enjoyment? 

1. LOWER IT A LITTLE 3. NOT AFFECT IT 8 . DON' T KNOW 
9. NO ANSWER 2. LOWER IT A LOT 4. RAISE IT 

DBa. Why is that? 

1. FEWER ANGLERS 

2. 

3. 

D9. Has your household fished for king salmon in southeast Alaska this year? 

1. YES 

• 
D10. 

2. NO 8 . DON' T KNOW 9. NO ANSWER 

(IF YES) How many members of your household 
fished for king salmon in Southeast Alaska 
this year? 

(ASK ONLY IF MORE THAN 1 FISHED) 

Dll. How many were younger than 16? c==J 
Dl2. How many of them were 60 or older? c==J 

Dl3. Now I would like your opinion about how best to manage the southeast king 
salmon sport fishery. As you may know, under the Board of Fisheries 1 

management plan, there is a daily personal bag limit of two king salmon, 
each of which must be at least 28 inches in length. But the management 
plan also requires that king salmon sport fishing be restricted in order 
to make sure that the total sport harvest of king salmon is within the 
target range established by the Board of Fisheries. 

Among the options allowed are: (1) reducing the bag limit from 2 to 1, 
{2) increasing the minimum length to 30 inches, and {3) banning the use of 
downriggers. 
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If Fish and Game has to restrict the harvest, which option would you 
prefer be <.:sed first: (1) reducing the bag limit from 2 to 1, 
(2) increasing the minimum length from 28 to 30 inches, or (3) banning the 
use of downriggers? 

1. REDUCE BAG LIMIT FROM 2 to 1 
2. INCREASE MINIMUM LENGTH TO 30 INCHES 
3. BAN USE OF DOWNRIGGERS 

8 . DON' T KNOW 
9. NO ANSWER 

014. \;hich option would you prefer be used last? (READ TWO REMAINING OPTIONS IF 
NECESSARY) 

1. REDUCE BAG LIMIT FROM 2 to 1 
2. INCREASE MINIMUM LENGTH TO 30 INCHES 
3. BAN USE OF DOWNRIGGERS 

8 . DON' T KNOW 
9. NO ANSWER 

015. Suppose the bag limit had already been lowered from 2 to 1 and it became 
necessary to reduce harvests even more. Which option would you prefer be 
used first: \1) allowing only catch and release fishing, (2) increasing 
the minimum length from 28 to 30 inches, or (3) banning the use of 
downriggers? 

1. ALLOW ONLY CATCH AND RELEASE 
2. INCREASE MINIMUM LENGTH TO 30 INCHES 
3. BAN USE OF DOWNRIGGERS 

8 . DON' T KNOW 
9. NO ANSWER 

D16. Which option would you prefer be used last? (READ TWO REMAINING OPTIONS IF 
NECESSARY) 

1. ALLOW ONLY CATCH AND RELEASE FISHING 
2. INCREASE MINIMUM LENGTH TO 30 INCHES 
3. BAN USE OF DOWNRIGGERS 

8 . DON' T KNOW 
9. NO ANSWER 

017. The management plan also allows applying some restrictions only to guided 
anglers. For example, downriggers may be banned only on guided boats, 
rather than on all boats. In the future, if banning downriggers is 
considered, do you think downriggers should be banned for guided boats 
first or for all boats at the same time? 

1. GUIDED FIRST 
2. ALL AT THE SAME TIME 

8 . DON' T KNOW 
9. NO ANSWER 

018. In the future, if the bag limit for king salmon is to be reduced from two 
to one, would you prefer it be reduced for guided boats first, or for all 
boats at the same time? 

1. GUIDED FIRST 8. DON'T KNOW 
2. ALL AT THE SAME TIME 9. NO ANSWER 

019. This year the season started with a daily personal limit of two king 
salmon, each of which had to be at least 28 inches in length. On June 17, 
the limit was lowered to one king and the use of downriggers was banned. 
Did your household go king salmon fishing less often because of the 
reduced bag limit? 

1. YES 2. NO 9. NO ANSWER 

I I 
SKIP TO Q.D21 

• 
D20. (IF YES) How many more days would your house

hold have fished if the bag limit hadn't been 
reduced? 
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021. Did your household go king salmon fishing less often because of the ban on 
downriggers? 

D22. 

l. YES 2. NO 9. NO ANSWER 

I I 
SKIP TO Q.D23 

• 
(IF YES) How many more days would your house
hold have fished if downriggers hadn 1t been 
banned? 

023. In 1993, for the first time, sport fishermen had to buy a king salmon tag 
that cost $10 to fish for king salmon. How many tags did your household 
buy? 

D24. 

D25. 

TAGS 
98. DON'T KNOW 
99. NO ANSWER 
00. NONE 

KENAI SOCKEYE FISHERY QUESTIONS 

Now I would like to ask you about the Kenai River late sockeye run. By the 
late sockeye run, I mean reds that enter the Kenai River in late June. Has 
your household fished for sockeye in the Kenai River within the past three 
years? 

l. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 

• 
Now I 1m going to ask you about fishing the late sockeye run on the Kenai 
River. Please keep this in mind for the next few questions. People fish 
for different reasons. For example, some people want to bring home as 
many fish as possible. Others are fishing mostly for the experience and 
don 1 t care so much about what they bring home. 

I would like to learn about why your household fishes for sockeye on 
the Kenai River. For each reason I read, please tell me whether the 
reason is always important, sometimes important, or never important 
to your household. 

1. ALWAYS 
HOW OFTEN REASON IS IMPORTANT TO 2. SOMETIMES 

DECISION TO FISH FOR KENAI SOCKEYE: 3. NEVER 

D25a. How often is the chance to bring home 
sockeye salmon to eat an important reason 
for fishing for Kenai River sockeye: 
always, sometimes, or never? 

D25b. How often is the chance to catch a trophy 
sockeye salmon an important reason? 

D25c. How often is doing something challenging 
an important reason? 

D25d. How often is getting out just for the 
enjoyment of fishing an important reason? 
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026. 

027. 

Now I'm going to ask you how different things affect your 
household's enjoyment when fishing. First, I' 11 ask about things 
that may increase the enjoyment. For each question, please tell me 
if your enjoyment is increased a lot, increased a little, or not 
affected at all. 

1. A LOT 
THINGS THAT INCREASE YOUR HOUSEHOLD'S 2. A LITTLE 

ENJOYMENT WHEN FISHING FOR KENAI SOCKEYE: 3. NO EFFECT 

026a. How does catching your limit affect the 
enjoyment of fishing for sockeye on the 
Kenai River? does it raise it a lot, raise 
it a little, or not affect it at all? 

D26b. Catching a trophy-size fish? 

026c. Not having to walk far to get to where you 
are going to fish? 

D26d. Having a good trail to get to where you 
are going to fish? 

D26e. Being able to park in a parking lot? 

D26f. Having restroom facilities nearby? 

026g. Fishing in an area with few other anglers? 

Now I'll ask about things that may lower your household's enjoyment. 
For each question, please tell me if your enjoyment is lowered a 
lot, lowered a little, or not affected at all. 

1. A LOT 
THINGS THAT LOWER THE QUALITY OF THE 2. A LITTLE 

EXPERIENCE WHEN FISHING FOR KENAI SOCKEYE: 3. NO EFFECT 

D27a. For your household, how does having lots 
of other anglers around affect the 
enjoyment of fishing for sockeye on the 
Kenai? does it lower it a lot, lower it a 
little, or not affect it at all? 

D27b. Not catching any fish? 

027c. Seeing large numbers of guided anglers? 

027d. Being asked to show your fishing license? 

D27e. Seeing other people catch more than their 
limit? 

D27f. Seeing other people snagging fish? 

D27g. Seeing litter? 
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D28. Has your household fished for sockeye, commonly called reds, in the Kenai 
River this year? 

l. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 

18 

• 
D2 8b. (IF YES I How many members of your household 

fished? 

D29. Now I'm going to ask you how different fishing regulations would affect 
your household 1 s enjoyment when fishing the late sockeye run. How would 
having the bag limit lowered from three to two affect the enjoyment: lower 
it a little, lower it a lot, not affect it at all, or raise it. 

l. LOWER IT A LITTLE 
2. LOWER IT A LOT 

3. NOT AFFECT IT 
4. RAISE IT 

D29a. Why is that? 

l. FEWER ANGLERS 

2. 

3. 

8 . DON' T KNOW 
9. NO ANSWER 

D30. What if the bag limit were lowered from two to one. How would it affect 
the enjoyment: lower it a little, lower it a lot, not affect it at all, or 
raise it. 

1. LOWER IT A LITTLE 3. NOT AFFECT IT 8. DON'T KNOW 
2. LOWER IT A LOT 4. RAISE IT 9. NO ANSWER 

D30a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 

031. How would going from a bag limit of one to catch and release fishing 
affect your household's enjoyment? 

1. LOWER IT A LITTLE 3. NOT AFFECT IT 8. DON'T KNOW 
2. LOWER IT A LOT 4. RAISE IT 9. NO ANSWER 

D31a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 
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D32. How would having the river closed to fishing between 11:00 p.m. and 6:00 
a.m. affect your household 1 s enjoyment? 

l. LOWER IT A LITTLE 
2. LOWER IT A LOT 

3. NOT AFFECT IT 
4. RAISE IT 

D32a. Why is that? 

1. FEWER ANGLERS 

2. 

3. 

8 . DON' T KNOW 
9. NO ANSWER 

D33. Now I would like your opinion about how Fish and Game should manage the 
Kenai River late salmon run. At the beginning of the season, if Fish and 
Game doesn 1 t know the size of the run, would you rather see them start the 
season with a bag limit of three and risk having to lower the limit to one 
fish later in the season, or would you rather see them start the season 
with a bag limit of two, with the possibility of later raising the limit 
to three if the run is large enough? 

1. START WITH BAG LIMIT OF 3 8. DON'T KNOW 
2. START WITH BAG LIMIT OF 2 9. NO ANSWER 

D34. If Fish and Game needs to lower harvests of sockeye, would you rather they 
lower the bag limit from three to two or close the fishery at certain 
times? 

1. LOWER BAG LIMIT 2. RESTRICT FISHING TIME 8 . DON' T KNOW 
9. NO ANSWER I 

SKIP TO Q.D36 

T 

D35. If Fish and Game needs to close the sockeye fishery at certain 
times, what days of the week or times of the day would you 
like to have it closed? 

DAY TIME 

DAY TIME 

D36. For the past few years, there has been a personal use sockeye dipnet 
fishery on the lower Kenai River with a daily bag limit of six. If you had 
a choice of fishing in the Kenai dipnet fishery with a bag limit of six or 
the Kenai rod and reel sport fishery with a bag limit of three, would you 
always fish the sport fishery, usually fish the sport fishery, usually 
fish the dipnet fishery, or always fish the dipnet fishery? 

1. AlWAYS SPORT FISH 
2. USUAlLY SPORT FISH E

. USUALLY DIPNET 
. AlWAYS DIPNET 

• SKIP TO Q.D38 

8. DON'T KNOW 
9. NO ANSWER 

~ D37. Suppose the bag limit in the sport fishery were two, 
would your answer be the same? 

1. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 
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D38. Biologists are concerned that the Kenai River salmon runs could be harmed 
due to habitat damage as more and more anglers fish the Kenai. I'm going 
to read you a list of proposals which have been made for protecting Kenai 
River salmon habitat. For each proposal, please tell me whether you would 
strongly support it, mildly support it, mildly oppose it, or strongly 
oppose it. 

1. STRONGLY SUPPORT 
ATTITUDES TOWARD MEASURES TO PROTECT 2. MILDLY SUPPORT 

KENAI RIVER: 3. MILDLY OPPOSE 
4. STRONGLY OPPOSE 
8. DON'T KNOW 

D38a. Increase areas that are only for 
drift boats; that means having more 
non-motorized areas. 

D38b. Have any work that puts silt or 
debris into the river be done in 
the winter months. 

D38c. Close part of the stream bank for a 
few years to allow plants to grow 
back; then open this area and close 
another. 

D38d. Develop boardwalks or paths for 
people to get to the river to limit 
erosion of the bank. 

D38e. Put in roads to other areas of the 
state to reduce the number of 
people fishing the Kenai River. 

D38f. Open some areas of the river to 
fishing only from a boat; that 
means no fishing from the shore in 
those areas. 
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CHENA GRAYLING FISHERY QUESTIONS 

D39. Did anyone in your household fish for grayling on the Chena River this 
year? 

l. YES 2. NO 8 . DON ' T KNOW 9. NO ANSWER 

SKIP TO STOCKED LAKES QUESTIONS, BELOW 

T 

D40. As you may know, because grayling stocks in the Chena have been low, only 
catch and release fishing has been allowed since 1992. As a result of the 
Department 1 s management, the number of grayling in the Chena is increas
ing, and within a few years, it is likely that anglers will be able to 
keep some fish. How important is it to your household to be able to keep 
some Chena River grayling: very important, somewhat important, not very 
important, or not at all important? 

1. VERY IMPORTANT 
2. SOMEWHAT IMPORTANT 

3. NOT VERY IMPORTANT 
4. NOT AT ALL IMPORTANT 

8 . DON'T KNOW 
9. NO ANSWER 

D41. Would you rather see a bag limit on the Chena of two grayling of any size 
or a bag limit of two grayling of which only one may be over 14 inches? 

1. 2 GRAYLING, ANY SIZE 8. DON'T KNOW 
2. 2 GRAYLING, 1 OVER 14" 9. NO ANSWER 

STOCKED LAKES QUESTIONS 

D42. The Department of Fish and Game stocks more than 200 lakes in Alaska, 
mostly with enough rainbow trout, grayling, arctic char, or salmon to 
produce good catches of pan-sized fish. Have members of your household 
fished at any of these stocked lakes in the last three years? 

1. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 

I I I 
SKIP TO CLOSING, P.20 

T 

D43. Some anglers have suggested that the Department select several lakes with 
good potential for growing big fish and sustaining a big-fish fishery. 
Regulations would be implemented that would make these lakes catch and 
release for small fish but would allow the keeping of a few big fish. 
Would your household like to see development of this type of fishery in 
your area? 

1. YES 2. NO 8. DON'T KNOW 9. NO ANSWER 

I I I 
SKIP TO Q.D47 

T 

D44. (IF YES} What one species would you prefer? 
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D45. For that one species, what would you 
prefer be the minimum length for fish 
that could be kept? 

D46. What would you prefer be the daily 
bag limit for that one species in 
these lakes? 

D INCHES 

D NUMBER 

D47. People have different reasons for fishing in stocked lakes. For example, 
some people might be mainly interested in catching fish to eat, while 
others might be mainly interested in the challenge of catching fish. I 
would like to learn about why your household fishes in these lakes. For 
each reason, please tell me whether the reason is always important, 
sometimes important, or never important to your household. 

1. ALWAYS 
HOW OFTEN REASON IS IMPORTANT TO 2. SOMETIMES 

DECISION TO FISH IN STOCKED LAKES: 3. NEVER 

D47a. How often is the chance to bring fish home 
to eat an important reason for fishing, 
always, sometimes, or never? 

D47b. How often is doing something challenging 
an important reason? 

D47C. How often is the chance to catch a trophy 
fish an important reason? 

D47d. How often is getting out just for the 
enjoyment of fishing an important reason? 

D48. Now I'm going to ask you how different things affect your household's 
enjoyment when you fish in stocked lakes. First, I'll ask about things 
that may increase the enjoyment for some people. For each question, please 
tell me if your household's enjoyment is increased a lot, increased a 
little, or not affected at all. 

1. A LOT 
THINGS THAT INCREASE YOUR HOUSEHOLD'S 2. A LITTLE 

ENJOYMENT WHEN FISHING IN STOCKED LAKES: 3. NO EPPECT 

D48a. How does catching your limit affect the 
enjoyment? does it increase it a lot, 
increase it a little, or not affect it at 
all? 

D48b. Catching a trophy-size fish? 

D48c. Not having to walk far to get to where you 
are going to fish? 

D48d. Having a good trail to get to where you 
are going to fish? 

D48e. Having campground facilities nearby? 

D48f. Having restroom facilities nearby? 

D48g. Having a boat launch nearby? 
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049. Now I 1 ll ask about things that may lower your household 1 s enjoyment. For 
each question, please tell me if the enjoyment is lowered a lot, lowered 
a little, or not affected at all. 

1. A LOT 
THINGS THAT LOWER THE ENJOYMENT OF 2. A LITTLE 

FISHING IN STOCKED LAKES: 3. NO EFFECT 

D49a. For your household, how does having lots 
of other anglers around affect the 
enjoyment of fishing in stocked lakes? 
does it lower it a lot, lower it a little, 
or not affect it at all? 

D49b. Not catching any fish? 

D49c. Seeing other people catching more than 
their limit? 

D49d. Being asked to show your fishing license? 

D49e. Seeing litter? 

CLOSING 

Thank you for all your time. You 1 ve been very patient with all of my questions. 
The information you 1 ve given me will help Fish & Game when making decisions. 
Happy Fishing! 

TIME FINISHED: 
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STUDY NO BOAT PROFILE 

BBPl. BOAT NUMBER, D 
BBP2. How many feet long is this boat? 

BBP3. How many years old is it? 

BBP4. In what community did you buy it? 

BBPS. How much did you pay for it? 

BBP6. At cruising speed, how many 
gallons of fuel does it use 
per hour? 

BBP7. In what community will you keep it 
in the winter? 

BBP8. What will it cost to keep it 
there in the winter? 

BBP9. In what community did you keep it 
this summer? 

BBPlO. What, if anything, did it cost 
to keep it there this summer? 

BBPll. How much did you spend on this 
boat this summer on maintenance, 
improvements and repairs? 

CJ 
98. DON'T KNOW 

(FEET) 99. NO ANSWER 

CJ 
98. DON'T KNOW 

(YEARS) 99. NO ANSWER 

(DOLLARS) 999,998. DON'T KNOW 
999,999. NO ANSWER 

99.98 DON'T KNOW 
(GALLONS) 99.99 NO ANSWER 

9998. DON'T KNOW 
(DOLLARS) 9999. NO ANSWER 

9998. DON'T KNOW 
(DOLLARS) 9999. NO ANSWER 

9998. DON'T KNOW 
(DOLLARS) 9999. NO ANSWER 

BBP12. In what community was most of 
this work done? 

BBP13. How much did you spend on this 
boat this summer on insurance 
and other expenses we haven 1 t 
talked about? 

BBP14. About how many hours did your 
household use this boat for 
recreational fishing this 
summer? 

BBP15. And how many hours did your 
household use this boat in 
total this summer? 

(DOLLARS) 

CJ (HOURS) 

CJ (HOURS) 

9998. DON'T KNOW 
9999. NO ANSWER 

9998. DON'T KNOW 
9999. NO ANSWER 

9998. DON'T KNOW 
9999. NO ANSWER 



STUDY NO PLANE PROFILE 

PPPl. PLANE NUMBER' D'· 
PPP2. How many years old is this plane? CJ (YEARS) 

9 8 . DON' T KNOW 
99. NO ANSWER 

PPP3. In what community did you buy it? 

PPP4. How much did you pay for it? (DOLLARS) 
999998. DON'T KNOW 
999999. NO ANSWER 

PPPS. 

PPP6. 

At cruising speed, how many gallons ~ 
of fuel does it use per hour? L____j 

Can this plane land on the water? 1. YES 

PPP7. How much did you spend on this 
plane this summer on maintenance, 
improvements, and repairs? 

PPPS. In what community was most of 
this work done? 

PPP9. How much did you spend on tie
down fees, insurance and other 
fixed costs this summer? 

9 8 . DON' T KNOW 
(GALLONS) 99. NO ANSWER 

2. NO 9. NO ANSWER 

(DOLLARS) 

(DOLLARS) 

9998. DK 
9999. NA 

9998. DK 
9999. NA 

PPPll. About how many hours did your 
household log on this plane for 
recreational fishing trips this 
summer? 

CJ (HOURS) 
998. DK 
999. NA 

PPP12. And how many hours did your 
household use this plane in 
total this summer? 

CJ (HOURS) 
998. DK 
999. NA 



STUDY NO VEHICLE PROFILE 

VVPl. VEHICLE NUMBER: D 
VVP2. How many years old is this vehicle? c=J (YEARS) 

98. DON'T KNOW 
99. NO ANSWER 

VVP3. In what community did you buy it? 

VVP4. How much did you pay for it? (DOLLARS) 
999998. DK 
999999. NA 

VVP5. 98. DON'T KNOW How many miles per gallon does it CJ 
get (taking into account trailering (MPG) 99. NO ANSWER 
a boat, if you do)? 

VVP6. How much did you spend on this 
vehicle this summer on maintenance, 
improvements and repairs? 

VVP7. In what community was most of 
this work done? 

VVPS. How much did you spend on storage 
fees, insurance and other fixed 
costs this summer? 

VVP9. About how many miles did your 
household drive this vehicle on 
recreational fishing trips this 
summer? 

VVPlO. And how many miles did your 
household put on this vehicle 
altogether this summer? 

(DOLLARS) 

(DOLLARS) 

(MILES) 

(MILES) 

9998. DK 
9999. NA 

9998. DK 
9999. NA 

99998. DK 
99999. NA 

99998. DK 
99999. NA 
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Cook Inlet Salmon Data 





Table G-1: Selected Kenai River Sockeye Salmon Data 

1981 1982 1983 1984 1985 1986 1987 

!\Hall 'uuk !nlo..•t sockeye salmon rdum 2.560.000 -1.490.000 6.490.000 3,-100.000 .".500.000 .:'.840.000 11.950.000 

rllt~tl sud.;.:w oi' Kenw Origm i)-0.297 2.-104.118 3.440.0)3 1)75,896 2.ll-L96J :?..8-12.352 8.905.949 

Data l'or sockeye saJmon of 
Kenai l{iwr origin: 

( 'u!lUllt:n.·ta.l l !;uV<..\'il 530.239 1.772.577 2.779.191 626.906 1.596.396 :?..320.018 7.199.968 

1\·r_-;onaJ us,•i.'iub.ststencc harvest 149 I) 7.562 I) 805 0 24.090 

Spull harvest. t 'ook Inlet to bndgii! <.270 11.710 22.960 -1-.419 14.940 21.177 85,020 

JrHI\'LT (SI.ll\<lf) -107,639 619.831 630.340 .\44.571 <02,820 501.157 1,596,871 

Spo.Ht harvL'.St. Bndge to Moose River 5.336 14.829 22.454 2.183 13,025 13.846 65,841 

Spo.Ht harv.:st. ~toose River to S k.Jlak 4.266 12,136 15,180 2.300 13.299 l3.533 39,926 

I !iJd..:-n 1\•rsona.l Cse 0 () {) I) I} 0 0 

!liJJen Spawners 15.938 9.790 11.297 27.784 24.832 17.530 43,487 

Spmtl !arvt.'SL Skilak to Kenai Lake 4.849 11.432 10,672 6.800 15.948 23.842 50,032 

Sp;Ht I !an't.'SL l{u.'>sJan River 23.720 10.320 16,000 21.970 58.410 .~0.810 40,575 

Russtan River Spawners ·14.523 30,800 33,734 92.659 136.969 40.281 53,932 

Spawnt.'I.S. lL'Illa!IH.kr of drainage .~09,007 ~30.524 )21.003 190.875 240.337 .~61.315 1.303,078 

r\11,11 ,-;paWJ\L'IS .<69.468 .~71.114 ~60.034 311.318 .t02.1J8 ·tl9.126 1.400.497 

1988 1989 1990 1991 1992 1993 1994 

Tlltal t 'onk Inlet so~.;keye salmon return 9.000.000 7.100.000 5,000,000 3,600.000 10,800,000 6.500.000 5,100,000 

Tntal sockeye of Kena1 Origin 6.056.105 5.561.491 2.772.564 1.812.003 8,120.080 3,590.207 3.119,387 

Dahl for sockeye salmon of 

Kenai River origin: 
Clll\\11ll.'n.'lal llarvest 4.968,129 .1,798.449 2.076.357 1.083,880 6.997.282 2.736.678 2,091.776 

Personal use/subsistence hanrest 16,880 51.192 3,477 27,195 47.465 25.588 1,390 

Spmt harvest Cook Inlet to bridge 49,627 111.890 33.210 <3.331 80.535 38.379 23,397 

lnnvl.'r (Sonan 1.021.469 1.599,959 659,520 647.597 994,798 813.617 1,004,214 

Sputt barw.st. 13ridgc to Moose River 43.494 90,550 37,199 56,059 85.942 41.457 

SplHt harvl.'st, ~1oose River to Skilak 29,178 45,844 22,083 24.768 ·10.617 18,724 125.000 

lliddL'Il Pl.'rsonall'se 0 0 () 72.060 0 () 0 

llithkn Spawners ."0,907 7.770 77,959 .1.5.576 .\2,911 11.582 8,000 

SptlttltuvL-.~t. Sk.JJ<lk to Kenai Lake 30.452 28,942 28.291 27,444 35.398 JO.l07 

Sptltt I !:uvL'.~t. R..u.ssmn River 19.536 55,210 56.175 .~ 1.449 26.101 26.772 22.269 

Rus.-;t:m Rtvl.'r Spawners 42.476 138.377 83.434 78.175 63.47R 99.259 122,078 

Sp;t\\'lli.'J'S. l'l.'tll:underof drainage 805.426 1.233,266 354.379 322.066 710.351 <85.716 726,867 

Tutal spawners 898,809 1.379.413 <15.772 4.15,817 806,740 696.557 856,945 
... Sllllll ~.:. l )mtt! .\1d3nde and Steve Hammarstrom. Assessment of Sockeye Salmon Returns to the Kenru Rtver. J able I. t pdated data 

llll l 'i'J1 and l 'J'i4 provtded hy Steve Hammarstrom of the Alaska Department of Fish and (;arne. JSER file: Ken<u Sockeye Summary. 



Table G-2. Average Nominal and Real Ex-Vessel Prices for Cook Inlet Gillnet Salmon Fisheries 

Consumer 
Nominal Prices (not adjusted fnr int1ation) price Real prices (expressed in 1994 dollars) 

Sockeye Chinook Chum Coho Pink index Sockeye Chinook Chum Coho 

1969 $0.28 $0.38 $0.12 $0.19 $0.14 39.6 $0.95 $130 $041 $0.65 

1970 $0.28 $040 $0.14 $0.25 $0.14 41.1 $0.92 $131 $046 $0.82 

1971 $0.30 $0.37 $015 $0.21 $0.15 42.3 $0.96 $ll8 $0.48 $0 67 

1972 $0.34 $0.47 $0.20 $0.27 $0.19 434 $106 $146 $0.62 $0 84 

1973 $0.65 so 62 $0.42 $0.50 $0.30 45.3 S194 S185 $125 $1.49 

1974 $0.91 $0 88 $0.53 $0.66 $0.46 50.2 $245 $2.37 $143 $177 

1975 $0.63 $0.54 $0.41 so 54 so 35 57.1 $149 $128 $0.97 $1.28 

1976 $0.76 $0.92 $0 54 S061 $0.37 61.5 $1.67 $2.02 $1.19 $134 

1977 $0.87 $1.26 $0.61 $0.72 $0.39 65.6 $178 $2.59 $126 $1.49 

1978 $1.32 $1 16 $0.51 $0.99 $0.34 70.2 $2.54 $2.23 $098 $190 

1979 $1.41 $163 $0.88 $0.98 $034 77.6 $2.45 S2.84 $1.53 $170 

1980 $0.85 $1.15 S0 .54 $0.58 $0.34 85.5 $1.34 S182 $0.84 $0.91 

1981 suo $146 $0.65 $0.83 $0.38 92.4 $176 $2.14 $0.95 $121 

1982 suo $127 $0.49 $0.72 $0 18 97.4 $1.52 $176 $0.68 $100 

1983 $0.74 $0.98 $0.37 $0.45 $0.18 992 $101 $133 $0.50 SO.o2 

1984 $0.97 $106 $0.40 $0.65 $024 1033 $127 5139 $0.52 $0.85 

1985 Sl .25 $1.24 $045 $0.70 $020 105.8 5160 s 1.58 $0.57 $0.90 

1986 S1 44 S1 04 so 39 S0.64 $015 107 8 Sl 80 S1 30 S0.48 so 80 

1987 $15S $134 $039 $0.77 $0.23 108 2 $193 $167 so 48 so 96 

1988 $2.55 S1 6S so 86 S1 38 S0 .52 108 6 S3 16 52 04 51 07 Sl72 

1~89 $1.72 sus $0.40 $0.69 $036 1117 $2 08 5163 $0.48 $0 84 

1990 $171 $l.l9 $0.52 $0.77 $029 118.6 s l.~S $1.36 $0.59 $fU8 

1991 $106 $121 $0.30 $0.5S $0.13 124.0 $1 15 $131 $033 $0.60 

1992 $1.59 $129 $0.38 $0.65 $0.13 128.2 s 1.68 $1.36 $0.40 $009 

1993 $1.03 $103 $0.34 $0.57 $0.13 132.2 S10S $106 $0.3S $058 

1994 $146 so 93 $0.30 $0.67 $0.14 13S.O $146 $0.93 $0.30 $0 67 

199S sus $1.00 $0.27 $04S $0.15 138.2 Sl.l2 $0.98 so.2o $044 

Sources: 1 1)69-1994: Commercial Fisheries Entry Commission (prices through 1980 are for drift gillnt.:t harvests: prices for 19H0-94 

arc for all gillnet harvests, 1994 data are preliminary); 1995: Alaska Department of Fish and Game, Commercial Fisheries 

Managmemcnt and Development Division, 1995 Salmon Season, Preliminary Data, updated 10/06/95. Consumer Price Index is 

Anchorage Consumer Price Index for Urban Wage Earners and Clerical Workers (CPI-U), as cited in Alaska Department of Labor, Alaska 

Economic Trends, June 1995, page 2. 1995 CPI figure is for first half of year only. ISER file: Cook Inlet Ex-Vessel Prices. 
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Table c;~3. Commen.:ial Fisht'rics Entry Commission Data for Cook Inlet Salmon lbrn~b. by Spt·cit·s and (;car (;roup, l980-l9YJ 
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Tahl~ G-4. Cook Inlet Gill Set Salmon Harwst Data. 1980-1995 
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numb<r ,,f l1sh docs not ncccssar:l)' exactly equal h3I"·eu wo~hl. 1994 and 1995 data mdude ""'"" harvests. !SER flk: GJ.ll Nc:! Han·e•l Data. 



1982 382 172 37 591 577 $24.514.672 $42.486 30.315,342 $57,866 

1983 390 165 32 587 )g() $19.592.016 $33.779 31.386,861 $69,720 

1984 400 156 32 588 578 $10.390.271 $17.976 14,582.818 $66,306 

1985 394 163 34 591 584 $18.729.910 $32.072 19.830,693 $62,759 

1986 396 163 29 588 584 $29.957.219 $51,297 30.140.256 $63,902 

1987 401 159 26 586 585 $61.662.596 $105.406 41.727,427 $86,542 

1988 402 159 24 585 584 $78.124,815 $133.775 35.218,949 $126,138 

1989 400 161 24 585 Ill $33.363 $3.336 26,090 $168,400 

1990 391 170 24 585 582 $28.384.895 $48.771 19.874.014 $203,063 

1991 397 165 '' 584 578 $8.099.133 $14.012 9.215.538 $177.214 

1992 389 173 21 583 580 $66.362.035 $114.417 45.304,704 $88,816 

1993 384 179 20 583 58() $16.537.133 $28.512 16.815.486 $89,786 

***Esrimares t?(gross earnings not produced unle.u values have been dt•tt·nnm('d fiJrat letnt 95% o(the pound~ landed. 

I. Data has been omitted when fewer than.jOur people participated in a ti.1·hery. 

2. Gross earninxs are estimated using an average annual ex-vessel price per area, species and J.!.ear type. 

3. These daware axgregated by the type t?lpennit fished. and tlw.~ contoim both rar;:eted species and incidentally landed species, 

4. AveraJ.:e Pennit Price Notes: 

A---indicates that there were no monetary transfers for thi.~ fishery. 

A ... indicates conjidential information because fewer than jimr .wrvev.~ exist. 

5. Daw includes only commercial catch landed on valid permits. Data IL~So(_'/clled with resl jishinx. illexallandin;:s, derbies, educational permits, 

or unmatchable permits are excluded. 

Source: Commercial Fisheries Entry Cmnmi.ssion. Ba~ic ln{ormmion Tobit• #Ia. Summary Data mz Limited Fisheries, 1977-!992 
(S03H: Cook Inlet Salmon Drift Gi!lnet), Jamwry 1994. 



' I • 

Permanent Permanent 
Permits Permits 

Issued to Issued to 
Year Residents Non·Res. 

1982 h92 :'i2 

1983 682 (>I 

1984 668 75 

1985 677 67 

1986 666 77 

1987 664 79 

1988 660 83 

1989 647 96 

1990 646 •n 

1991 ()45 100 

1992 638 107 

1993 638 107 

Interim 
Use 

Permits 
Issued 

() 

() 

0 

0 

() 

() 

() 

0 

I I I • I II I 

Total Total Total Average 
Permits Permits Gross Gross 
Issued Fished Earnings Earnings 

748 602 $12.203.219 $20.271 

745 626 $10.160,167 $16.230 

744 620 $6.963.551 $11.232 

745 625 $16.812,737 $26.900 

743 645 $18.259.250 $28.309 

743 650 $41.837.116 $64,365 

743 655 $49,936.893 $76.240 

743 658 $59,818.985 $90.910 

743 662 $16.129.521 $24.365 

745 648 $7.361.565 $11.360 

745 654 $33.100,968 $50.613 

745 641 $14.314.327 $22.331 

"**EI'tinwte.\· of'IJroS.~ t!arnin.J:S not produced tmless values have been determined for at leasr 95% oft he pound~ lmuled. 

I. Data htL~ been omitted when (ewer rhanfour people participated in a fishery. 

2. Gross earninRS are estimmed tlSin~ an avera~:e annual ex-vessel price per area, species, and Rear type. 

Total 
Pounds 
Landed 

ii;-._ 

14.133.076 

14.440,616 

9.293,068 

14,688.006 

16.892.594 

28.964,555 

22.330.850 

37.160.146 

11.550.650 

7.986.161 

22.876.698 

14.668.304 

3. These data are aJ?J?fegated f1.v the type of pennit fished, and rhus contains both targeted species and incidentally landed species. 

4. Avera~e Permit Price Notes: 

A---indicate.~ that there were no monetary transfers for this fishery. 

A ... indicates confitlemial in{ormarwn becau.se fl!wer than.f(mr survey.~ exi·.H. 

Average 
Permit 
Price 

$17,190 

$18.340 

$17,078 

$16,312 

$18,310 

$26,727 

$41.151 

$57,694 

$91.171 

$65.875 

$40.793 

$36.478 

5. Data mclude.~ only mmmercial mtch landed on valid permits. Data asstK'iared with test.fishinx. illexallandinMs. derbies, educational permits, 

or um7WU:Iulhle permits are t•.n:luded. 

Source: Commercial Fisherie5l!;ntrv Commission, Basic lnlormation Table #Ia, Summary Data on Limited Fisheries. 1977-1992 

(S04H: Cook Infer Salmon St•flu•tJ, January 1994. 



Table G-7. CFEC Quartile Earnings Reports: 
Cook Inlet Set Gill Net Fishery 

Year 1993 Fishery Code: S04H 
Permits Estimated Gross Earnings 

Quartile Number Percent Total Percent Average 
1 2 31 3.59 $3,587,845 25.06 $155,993 actual 

'ihiqh) 2 31 3.59 $3,587,845 25.06 $155,993 cum. 
2 52 8. 1 1 $3,570,177 24.94 $68,657 actual 

I 75 11 . 7 $7,158,022 50.01 $95,440 cum. I 

I 3 1 2 1 18.88 $3,582,836 25.03 $29,610 actual 
I 

. 196 30.58 $10,740,858 75.04 $54,800 cum . 
I 4 445 69.42 $3,573,469 24.96 $8,030 actual 
[(low) 641 100 $14,314,327 100 $22,331 cum. 
Total pounds represented m this table: 14,668,304 

y ear 992 . h c FIS ery ode: S04H 
I Permits Estimated Gross Earmnqs 
louartile Number Percent Total Percent Average 

1 2 1 3.21 $8,359,707 25.26 $398,081 actual 
i{hiqh) 2 1 3.21 $8,359,707 25.26 $398,081 cum. 

2 45 6.88 $8,164,036 24.66 $181,423 actual 
66 10.09 $16,523,743 49.92 $250,360 cum. 

3 101 15.44 $8,292,373 25.05 $82,103 actual 
167 25.54 $24,816,117 74.97 $148,600 cum. 

4 487 74.46 $8,284,851 25.03 $17,012 actual 
[{low) 654 100 $33,100,968 100 $50,613 cum. 
Total pounds represented m this table: 22,876,698 

Year 991 h Fis ery Code: S04H 
Permits Estimated Gross Earnings 

Quartile Number Percent Total Percent Average 
1 3 1 4.78 $1 ,828,04 7 24.83 $58,969 actual 

I (high) 3 1 4.78 $1 ,828,04 7 24.83 $58,969 cum. 
2 69 10.65 $1,858,4 70 25.25 $26,934 actual 

100 15.43 $3,686,517 50.08 $36,865 cum. 
3 132 20.37 $1,837,328 24.96 $13,919 actual 

232 35.8 $5,523,845 75.04 $23,810 cum. 
4 416 64.2 $1,837,720 24.96 $4,418 actual 

/(low) 648 100 $7,361,565 100 $11,360 cum. 
Total pounds represented m this table: 7,986,161 



Table G-8. CFEC Quartile Earnmgs Reports: 
Cook Inlet Drift Gill Net Fishery 

y ear 1993 Fishery Code: S03H 
Perm1ts Estimated Gross EarnillQs 

Quartile Number Percent Total Percent Averaqe 
1 97 16.72 $4,117,563 24.9 $42,449 actual 

(higtl)_ 97 16.72 $4,117,563 24.9 $42,449 cum. 
2 127 21 . 9 $4,162,868 25.17 $32,778 actual 

224 38.62 $8,280,431 50.07 $36,966 cum. 
3 149 25.69 $4,120,34 7 24.92 $27,653 actual 

373 64.31 $12.400,778 74.99 $33,246 cum. 
4 207 35.69 $4,136,355 25.01 $19,982 actual 

I low) 580 100 $16.537,133 100 $28,512 cum. 
Total pounds represented 1n thiS table: 16,815,486 

Year 1992 Fishery Code: S03H 
Permits Estimated Gross Earnings 

Quartile Number Percent Total Percent Averaqe 
1 1 01 1 7. 41 $16,550,406 24.94 $163,865 actual 

I (high) 1 01 17.41 $16,550,406 24.94 $163,865 cum. 
2 126 21.72 $16,582,288 24.99 $131,605 actual 

227 39.14 $33,132,694 49.93 $145,959 cum. 
3 148 25.52 $16,675,007 25.13 $112,669 actual 

375 64.66 $49,807,701 75.05 $132,821 cum. 
4 205 35.34 $16,554,334 24.95 $80,753 actual 

·llow) 580 100 $66,362,035 100 $114,417 cum. 
Total pounds represented 1n th1s table: 45,304,704 

y ear 1991 F. h 1s ery Code: S 3H 0 
Permits Estimated Gross Earnings 

Quartile Number Percent Total Percent Average 
1 93 16.09 $2,033,277 25.1 $21 ,863 actual 

I (high) 93 16.09 $2,033,277 25. 1 $21 ,863 cum. 
2 11 9 20.59 $2,012,221 24.84 $16,909 actual 

212 36.68 $4,045,498 49.95 $19,083 cum. 
3 145 25.09 $2,028,910 25.05 $13,992 actual 

357 61.76 $6,074,408 75 $17,015 cum. 
4 221 38.24 $2,024,725 25 $9' 1 62 actual 

l(low) 578 100 $8,099,133 100 $14.012 cum. 
Total pounds represented 1n this table: 9,215,538 



Table <;~9. Net \\'eight and :\ vcragc \Vholesalc Value of Cook Inlet Salmon Production, 1991 ~199-l 

\-,-_.~~~~~ IDt>Unds) 
-· .... "~---~·--- ---------·--·--~---·- - -- ---

':>; ~<:.le-5 Procc:;;. \"alu:; !S1 

1991 199~ 1993~ 1994~ l'J'Jl I 'J<J2 I<J'J\' 'J:;J~-;-- l 
') ..... ke)~ c.mn~J 905.867 2.64 1.16<) S':J.--1-95.410 

--~- i 

Fresh I 562.61 'J 1.674.213 S-4.5 7(, 1,)-,.l $.4,12Y.7<,fJ I 
Frozen 11.140.605 4-0_270.844 20.26J.052 16.'11>5.080 S22.'i<J7.4-07 Sl2-IJS2.277 S54.711.•15l S--lr,_lP.il'_'-

Olher 73.179 88,119 S220.1<J4- S-1-11,700 

Fresh. rot! 76,956 481.118 $329.821 $2,366.223 

Other. roe 275,728 1.259.284 937,883 70<;,653 Sl.(H0,270 $7,426.987 $6.10\J,h72 S-1 .--Hl--U l-1 

Total 14.034.954 46,414,747 27,200.935 17,675.339 $29.764,3~2 ~!48,442.~? $60.824.623 ··- $502~:i~~l - - .---

{'hmook cann~d 

"4\)0 ,,,_.1 fresh I'J~.9!i<J ~48,921 .}4'J0,4X4 $78l-i,:!Ol 

Frozen 51 Li86 1.073,284 I .070.~45 781.275 $2.700.790 $.4,482,795 $--1-,70<>.il(d 

Other 5,954 11.636 S-11.458 $85,660 

Fresh. roe 92,476 7,276 S456.57R $26,7::8 

Other. roe 4.742 23,007 31,630 3_1,051 $28.~.'iR $125,.156 $21>!.720 $!)7.1-ll 
-

Total 813,344 1,364,124 1,101.875 81-U26 $_'1,717.508 $5.508.7-18 S-1.967,783 $2.558,/0.'i 
-
t'hum Canned 

Fresh 797,567 I ,346.196 s !,158,562 $2,080,847 

Frozen 3.525.1 JO 3,-178.940 2,280,37~ 3,397,728 $-1.532.4:13 $-4,362.217 $2.466.200 $_l_Oh0.-ll>-l 

Other 28.209 $-18,1<)(1 

Fresh, roc 32,613 22,626 $116.620 $78,747 

Other, roe 43,304 78,161 68,340 125,670 $210.073 $448,900 $56,,_,10! S<•I0.80ll 

Total 4.350,886 4,825,136 2,348,719 3.523,398 $5.739,191 $6,443,064 $.\,029.~~!. $1.677,264 

Coho Canned 12.576 $84.497 

Fresh 227.015 371.035 $348.268 $703,731 

Frozen 2,870,97-1 3.425,772 1,634,130 3,645,959 $-1.969.-164 $5.166.242 $2,552,075 

Other 15.107 12.904 $28.071 $87.563 

Fresh. roe 38.502 29,162 $164328 $Il3.713 

Other, roe 39.838 70,503 49.002 136.532 $216313 $383,378 $2::1-1.-IIO 

Total 3.204.012 3.909,376 1,683,132 3,782,491 $5.810.941 $6,454,627 $2,836,491 

!'ink Canned 1,460,004 2,729.247 $9.887.158 $4,507,389 

Fresh 96.303 450,971 $73,138 $562,500 

Frozen 4.970,00! 2,323,576 5,299.476 14.824.-133 $3.523.010 $1,587.262 $5.298.152 

Other 104,339 $100,348 

Fre5h, roe 115,677 32,823 $155,281 $-16,171 

Other. roe 407,814 268.235 255,021 930.686 $1.018.571 $934,060 $98 ~.8<>4 

Total 7.154.138 5.804,852 5,554,497 15,755,119 $14.757,506 $7,637.382 $6.282,016 
--

:\ll Canned 2,378,447 5.370,416 $9,971.055 .i>l4,002.7<J<) 

Salmon Fresh 2,882,490 4.091.336 $6,6-17.1 )6 $8.465.fl-ll 

Species Frozen 23,017.876 50,572,416 36.547,282 39,615,081 $38,723,104 $139,980,793 69,74-0,50! 

Other 226,788 I 12,659 $438,267 $614,929 

Fresh. roe 356,224 573,005 $1,222.628 $2,631,582 

Other, roe 771,426 1,699,190 1.341,876 1.935,592 $3.113,491 $9,318,681 $8,l'J9.973 

Total 29.633,251 62,419,022 37,889.158 41,550,673 $60,116,281 $175,013.825 $77,940,474 
-Oat. by type ofproducl were not available. The figure for ~frozen~ salmon is for all non-roe prodocts; lhe figure for ~other roe" is for all roe products. 

Source: Alaska Deparunenl of Fish and Game, based on Commercial Operator's Annual Reports. File: Cook Ink! Prod 

S<>.855.8hi 

$75~>:!::~ 

$2_~' 

$17,404,257 

$2,819,5()(! 

$20.223,7~! 

76.05'JJ>l8 

$8,748, lOO 

$84,807,918 



Table G-10. Cook Inlet Salmon Average Wholesale Prices and Production Shares, 1991 & 1'!92 

Species Process Average Price ($/lb) Percentage of Total Volume Percentage of Total V ;due 

1991 1992 1991 1992 1991 1992 

Sockeye Canned $3.60 6% 6% 0% M~-

Fresh $2.93 $2.59 11% 49t 15% 3% 
Frozen $2.06 $3.09 79% 87% 77% 84% 

Other $3.01 $5.01 I% 0% 1% 0% 

Fresh, roe $4.29 $4.92 I% l'.it. 1% 2\1 

Other, roe $5.95 $5.90 2% 39t 6% 5% 

Total 100% 100% 100% 100% 

Chinook Canned 0% 0% Oo/c .. 07< 

Fresh $2.46 $3.17 24%,· 18% 13'h 14% 

Frozen $5.28 $4.18 63% 79% 73% 81 r:~ 

Other $6.96 $7.36 1% 1% 1% 2% 

Fresh, roe $4.94 $3.67 II% 1% J2'ft· 0% 

Other, roe $5.96 $5.45 1% 2% 1% 2% 

Total 100% 100% 100% 100% 

Chum Canned 0% 0% 0% 09( 

Fresh $145 $1.55 I8'7c 287< 20% 32(k 

Frozen $1.29 $1.25 81%. 72o/c 791],. 68'7{ 

Other $171 17< O'k I!Jc 0'/1 

Fresh, roe $3.58 $348 17< 0% 27< l'h 

Other, roe $4.85 $5.74 1% 2(k 49i 7% 

Total 1007< l(XJ'k JOO':k 100'!~ 

Coho Canned $6.72 0% 0% 1% 07< 

Fresh $!53 $1.90 7% 9% 6Cj}, 11% 

Frozen $173 $1.51 90% 88% 86% 80'k 

Other $1.86 $6.79 Qt;(, Oo/c 0%· l'k 
Fresh, roe $4.27 $3.90 I% 1% 3% 2% 
Other, roe $543 $5.44 lo/c .. 2% 4% 6% 
Total 100% l(Kl% 100% 100% 

Pink Canned $6.77 $1.65 20% 47% 67% 59% 

Fresh $.76 $1.25 1% sclc ()Ci(_, Tlv 

Frozen $.71 $.68 69% 40% 24{fc, 2JlJ 

Other $.96 1% 0% I% 0% 

Fresh, roe $1.34 $1.41 2% 1% I% I% 

Other, roe $2.50 $3.48 6% 5% 7% 12% 

Total 100% 100% 100% 100% 

Source: Alaska Department of Fish and Game, based on Commercial Operator's Annual Reports (see Table G~9). File: Cook Inlet Prod. 



Month 

.Jan-92 
Fcb-Y2 
Mar-92 

Apr-92 
May-92 

Jun-92 
Jul-92 
Aug-92 

Sep-l)2 

( k:t-'-:12 

Nov-92 

Dec-Y2 
Jan-\J3 

Fch-\H 

M,u·-93 
Apr-93 

May-93 
Jun-93 
Jul-93 
Aug-93 

Scp-93 
Oct-93 

Nov-93 

Dcc-93 

Jan-94 

Feb-94 

Mar-94 
Apr-94 
May-94 
Jun-94 

Jul-94 
Au~-~H 

Sep-t-)4 

(kt-Y4 

Nnv-Y4 
Dec-Y4 

Table G-11. 
Kenai Peninsula Borough 

Fish Processing Employment 

\\'est Kenai 
Kena1 Peninsula 

Pemnsula Borough 

Borou~b Total 

287 
400 
524 
976 
807 

1671 
3122 
1964 
1048 
389 
201 
173 
319 
404 
793 
li63 
889 

1734 
2777 
1694 
642 
257 
148 
121 
390 
542 
685 
367 
672 

1657 
2254 
1573 
962 
420 
!59 
!55 

Source: Alaska Dcparlment nl Labor. Research and 

Analysis Division. ISER file: Processing Employment. 

377 
522 
700 

1119 
1140 
1984 
3404 
2239 

1180 
-!69 
26() 
232 
394 
464 
890 
796 

1080 
2061 
3063 
2011 
816 
329 
207 
180 
464 
614 
753 
522 
958 

1950 
2620 
1888 
1184 
512 
248 
249 



Table G-12. Cooh Inlet Drift :'\et and East Side Set :'\t.:t Salmon II an c'>h by Statbticd .-\r~.:a 

I '<..:r llll!S \\1111 l<c )IJI'tnl I _;!lldlllc!~ 
JSJI)' 1993 

Drift Net 5~1 .5XO 
Set Net 
:\II ( ippcr Cook Inlet 639 624 
.-\ll Central District 529 513 
Ea:::;t Sick (Central District, Upper Suhd!c-;trict) 4-19 -137 

St<di-..,r 1cal :\rca 1-W-21 on!) U<i nikhik) 100 91 
Stati:--l!cal Arc.:a 2+-l-22 only (Cohoe) 120 I J.') 
Statistical . ..\rca 24----t-30 only (Kzllifon:::;ky Beach) 186 171 
Stati::,tical .-\rea 24-1--40 onlY (Salamatof) [ .. .Q 129 

Drift Net and Set Net 1220 1204 
(c) Upper Cook Inlet Fisheries Annual tvlanagrncnt Reports. !992. 1993 and !99-l. 
!SU~ file: Han·cst hy _-\rca 

I <)'J.~ 
571 

60] 
4lJ7 
427 
J(i1 
12') 
J7lJ 

LU 
1174 

~,,d,<·,,·IL>I\<··1 

lSI()' I'J<J3 
'.551:\,-l.'J) 

2.1 <](;,206 

":?:.(l-4\1,887 
I ,9-11.70(; 

!_) l.(J20 
2'11 J72 
(,71:\,731 
t-\1 1).9X3 

-~.75-+.69X 

···-

I '/'J I 
I.X7X. j(,_i 

J.(,Xi"\.1J2'J 
l.Sr,s.7X7 
1.-1X2.'.>57 

211. )-)] 
j.j(,_l( )'! 

-4'J2,'J 17 
.112.2XO 

3.5(J7J()2 



Table G-13. Cook Inlet Salmon Permits: Selected Data 

ilJ<.JO 1991 
Drift Net 
Total permanent permits issued (a) ~83 584 
Tutal pennancnt permits issued tn residents (a) 397 389 
Resident share 6S01· ()/C/r_ 

Total permits fished (a) 582 578 
Maximum number of permits fished in any week (b) 583 516 
Permits with reported landin)!S (c) 

Set Net 

Tl)tal permanent permits issued (a) 743 745 
Total permanent permits issued to residents (a) 647 646 
Resident share 87\'c 87% 
Total permits fished (a) 1>62 648 
Maximum number of permits fished in any week (b) 542 516 
Permits with reported landings (c): 

:\11 Upper Cook Inlet 

AI! Central District 

All Central DisUict. Upper Subdistrict 

Statistical Area 244-21 only 
Statistical Area 244-22 only 

Statistical Area 244-30 only 

Statistical Area 244-40 only 
" (a) CFEC, Basic Intormat10n Table #la. 

(b) Calculated by ISER based on fish ticket data. 

(c) Upper Cook Inlet Fisheries Annual Managment Reports. 1992. 1993 and 1994. 

ISER file: Number of permits. 

1992 

583 
384 

66!-lt, 

580 
580 
581 

745 
638 

86% 
654 
555 

639 

529 
449 

100 
120 
186 
142 

1993 1994 

583 
384 

66% 

580 
581 
580 571 

745 
538 

72% 

641 
546 

624 603 
513 497 
437 427 

93 103 
115 129 
171 179 
129 139 



Table G-14: Upper Cook Inlet Commercial Sockeye Salmon Harvest by Gear Type and Area, 1966-1994 
-~-·- --- --·--··--

Central District Set Gillnet 

Central District --~·~ ···-·- Northern District 
Drift Gillnet [ast Side Kalgin/West Side Set Gillnet 

Year Number % Number % Number % Number % Total 
....... 

1966 1,103,261 59.6 485,330 26.2 132,443 7.2 I 3 I , 080 7 . I 1,852,114 
1967 890,152 64.6 303,858 22.0 66,414 4.8 118' 065 8.6 1,378,489 
1968 561,737 50.8 317,535 28.7 85,049 7.7 140,575 12.7 1,104,896 
1969 371,747 53.7 210,834 30.5 71,184 10.3 38,050 5.5 691,815 
1970 460,690 62.9 142,701 19.5 62,723 8.6 66,458 8.9 732 '572 
1971 423' 107 66.5 Ill' 505 17.5 61,144 9.6 40,533 6.4 636,289 
1972 506,281 57.5 204,599 23.3 83,176 9.5 85,755 9.7 879' 811 
1973 375,695 56. I 188,816 28.2 59,973 8.9 45,614 6.8 670,098 
197 4 265' 771 53.5 136,889 27.5 52,962 I 0. 7 41 '563 8.4 497' 185 
1975 368,124 53.8 177,336 25.9 73,765 10.8 65,526 9.7 684,751 
1976 1,055,786 63.4 476,376 28.6 62,338 3.7 69,649 4.2 1,664,149 
1977 I ,073,098 52.3 751,178 36.6 104,265 5. I 123,780 6.0 2,052,321 
1978 I ,803,479 68.8 660,797 25.2 105,767 4.0 51' 378 2.0 2,621,421 
1979 454,707 49. I 248,359 26.8 108,422 11.7 113,918 12.2 925,406 
1980 770,247 48.9 559,812 35.6 137 '882 8.8 105,647 6.7 1,573,588 
1981 633,280 44.0 496,003 34.5 60,217 4.2 249,662 17.3 1,439,262 
1982 2,103,429 64.5 971,423 29.8 66,952 2. I 118,060 3.6 3,259,864 
1983 3,222,428 63.8 I, 508,511 29.9 134,575 2.7 184,219 3.6 5 '049 ,733 
1984 1,235,337 58.6 490,273 23.3 162,139 7.7 218,695 10.4 2,106,714 
1985 2,032,957 50.1 1,561,200 38.4 285,081 7.0 181,191 4.5 4,060,429 
1986 2,834,534 59.2 I, 65 7, 904 34.6 153,714 3.2 141,830 3.0 4,787,982 
1987 5,631,746 59.3 3,495,802 36.8 208,036 2.2 164,602 1.7 9,500,186 
1988 4,129,878 60.4 2,428,597 35.5 146,154 2. I 129,713 1.9 6,834,342 
1989 3 0.0 4,543,066 90.7 186,828 3.7 280,801 5.6 5,010,698 
1990 2,305,742 64.0 1,ll6,975 31.0 84,949 2.4 96,398 2.7 3,604,064 
1991 1,117,514 51.3 844,156 38.8 99,705 4.6 116,201 5.3 2,177,576 
1992 6,069,495 66.6 2,838,076 31.2 131,291 1.4 69,478 0.8 9,108,340 
1993 2' 558' 492 53.8 1,941,706 40.8 108,181 2.3 146,319 3. 1 4,754,698 
1994 1,878,463 52.7 1,482,957 41.6 85,830 2.4 120,142 3.4 3,567,392 

Average' 1,651,331 57.5 921,768 33.5 106,940 6.0 113,370 6.5 2,793,410 

1 1989 excluded from average. 
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Appendix H 

Analysis of Permit Holder Survey 





!"able H-1: Estimation of the Number of Permits Fished in 1994 

' . 

' i·,,u.J ~!<..'mJts ( ')3\ 

nut piannJnl! to fish pre-sl!ason 

'.,lll.!l &. \Vc\'it: r1rst .<;crc<.'n 

i'~·tm!\s not fished m 9.t 

',:lllt.h & West: second screen 

rdt:li pl'rnllls !I shed E side 

SJ.InpJe 

'\ct \c'l Unft '.:d 

2-:' -~ "" 
-t--t':t- .; J--t'Yo 

26.U"C 

2.()"'(, i_2':'C 

2.9''0 

PoouiJ.t1on 

;)ct .'~et l ln!t -..; ... t 

-4~ ~s-~ 

- -~ ·' 
IS." 

-I·' 

cL'_ 

'14 "SO 

Table H-2: Estimation of Commerical Survey Weights 

! 
! Sampling fraction: T Set :\et Dnft '\et 

;,-,lmpi<..'LL'd pre-s<.'ason 

I 

2b2 225 

; ;·ius p<.'nmt won 1 be !lshl'd !2 -
I uut n><><plcted po.\1 sca.son i .1.!1 -2~ ('-'Xcludtnl! Jtdn't liShl t nut ad)ustd for multtpi<..' P'-'rlnJlS 1 

c"<llllpktt.!d sa.tnple eM 203 (indudm~ :\. W & dJdn·t l"lshl 

t<.lt~l.l po.:nmts - -l.'i ."83 

:<llltphng fractton O.J.'i436 0.3482 

raw we1ght 2.82197 2.87192 

adJUStment factor 0.719 1.005 

adjusted sampling fracuon 0.25479 0.34994 

l·:tdt.smpl fracuon 0.74521 0.65006 

Set Net 

flL'nmts p~r operauon I 2 .\ 4 5 " 7 8 

no. ~lpcrJ.llons surveyed H 27 21 ' 4 7 I 1 

no. p~nnHs repre.semed q 54 63 _12 20 •2 - 8 
Prtnlll sdected)"n 0.6456 0.4168 0.269\ 0.17YX 0.1122 0.0724 0.0-IOi\ U.0302 

.\J1ust~d Pr(not sdectcdl"n 0.7-152 0.5553 0.4 \J8 0.301\4 tl.2298 0.1713 0.1276 (}.()951 

WL'll!h\ \')249 2.2489 1.7060 l .4459 \_2<)84 1.2067 I l·IC"I.~ \.l 051 

\\'c'l\!ilt~J pcnruts j"l."l. 121 107 lh 26 ·'I ·' " 

11 

I 

II 
0.0081 

0.0394 

1.04!0 

11 

I Cuntrol Total 

I Drift ~('( 

~nmtSOer OOerauon 1 2 3 Tolal 
nll, <lpcmt!ons surveyed 195 ) 1 20 I 

numb~r of penruts 195 0 q 210 
PI\ nut sdected)"n 0.6518 04248 0.2769 

.\JJUSted Pr(not sc!ectedl"n 0/1501 0.4226 IJ.27·t7 

WL'idlt 2J~576 1.7318 l.l7R7 
wc1~hted f)errruts .~57 10 12 .~xo 

Control Total .'ii\0 

I ~tlk'S: '!11e fonnula for the WCI)!ht 1s 1/( I ·P"n) where Pis the probahllity o! one pcnrut not bemg selected, 

I 

'n l~.'ie.s 1tto the nth fX>w~·r. and n l.'i the numb~r of pt.'mHLS 111 1he opl'I:JlJOn. ll1c protlallli!IV ha.'i i><"c'!l 

adJUSted so that tl1e proJected totaJ number of pem1JLS matche.s tbe control total. 

·n1e adjustment accounts tor the multiple pennlls lost due to n•fusalnr no contact dunng the posh~\''tson 

,urvey. a..) we!l a.s s~·stcmat~t.: dtfktL'nccs between dnft and .'il'l Ill dtdo-t !t.sh .md noo·tcspon.'il' 
I.S!-.!Zfik: !ll.!l2 Wetgbts. 

ToW 
104 

271 

~ 14 

514 



Table 11-3. Cook Inlet Permit Holder Survey _\nalysb: 

E~timation of\\' dghb for Expanding from Responses for Operations to 'I otab for Fbht.:r) 

!)rift Net fishery 

Number of permits m operation I 2 3 
Estimated numbt:r •>f permits fished in l YY4 (a) 

• > 
--··-··-·--·_--_. __ . l ·adjusted samplmg fraction (b) I .· 

Number of survey interviews (c) 195 3 3 
Number of permi1s in respondents' operations 195 6 9 
A vcrage weight (d) 2 858 1.732 1.379 
Estimated number of operJtions (e) 557 5 
Estimatcd number tlf_p~rmits (f) 557 10 
I .ocation (lf set net respondents' sites: 

North of B!anch.u-d lin..: 

South or Blanchard line 

~,,1 kn(J\l.fl 

Estimated upcraUPns north of Blanchard line(%) 

E~~UTJdlc,.i --crrnlh r.,nh ,,f Blanchard hnc ( q) 

Estimated operatwns nonh of Blancbasd lmc 

Estimated permits nnrth llf Blanchard !inc 

{a) For details of esttmalion of number of {X:rmits lisheJ. see Tahk H I. 

(b) For cakulatitlll of adjustcd sampling fraction, see Tabk H-2 
{h) Includes only interviews with penn it holders who fished 

4 
12 

I 2 

•.. i····--··( 
.--··············---·_···-·-34 27 

34 54 

3.925 2.249 
133 61 

133 121 

18 10 

II 17 

5 (J 

62Cl( J7CJ( 

629t 379t 

83 22 
83 45 

-~-

Fa:-.-t-SJde Set Net Fi:-.hcry 
" ---

3 4 5 6 7 H II 

--_---·--·-

_··.--. I 
21 8 4 7 I I I 
63 32 20 42 7 8 II 

1.706 1 44o I .298 I 207 I 146 I I 05 1041 

36 12 5 8 I I I 
107 .1(, 26 51 8 <) II 

-~ 

<) ; 2 .I 

10 5 2 4 I I I 
2 () () (J (J () () 

4FJ.: 3~(1~ 5()11( -tY!t Wk 0'7< OVt 
-1YI 3W,~ )()1Jt -13(,~ or~ or,~ w; 

17 4 3 4 () (j (J 

51 17 I 1 " (j 0 (j 
--~-- -·-·- ---- ---'-~--- --

(d) Weight used It) cxtrapolatc rcspondcnts operatinns ltl tutal pnpulatiun Fonnula is (l/1-Pf\n) where P JS !hr.: [Hohahi!Hy nf one pcrun! nut hr.:!nt: 

selected=- (I -adjusted sampling fraction)_ l-\)r ddaih nn calculation of weights, see Table H-.? 
(c) Calculated by muhiplying the number ol respondents by the average weight 

( fJ CJ.kulateJ by muhiplying the estimated nurnb.:r of t)pcr;ltilmS by the number uf permits per uperath •n 

ISFR file Survey-Weights 

------·---~ ··"·-~ 

'f<,t.d 
---~ ---

Dr 1ft net Sc! net ----
5XO 51-1 

0 650 I {) 7-152 

201 104 
210 271 

5o7 258 
_)).;() 51-1 

·--- ---

---·--· ----~-

) I r;; 

f")!_; 
·----- ------

ll3 
2q 
~-~ 



Tahlc 11-4. Cook Inlet Per-mit Huldcr Survey An;tly-.i-.: 

Average Harv~t and (;ross H.evenue per Operation and Estimated Tutal Han~.::-.1 aud c;ro:-.s H~.:Hnllc 

-- ------------------~--~----

Drift Net FIShery 

:--..:umba of pcrma.s m opcr ..tltoo I ' ) I 2 3 

East-StJc ::>::_.'\et Ftshcrr -- ---· 
4 5 6 7 ' II 

i --___ j I'' .. '".-.::~.-:· 580 

rot .. ! 
;;;--;t·;·j l'ot.d 

Estimated number uf perm 1t.s fished m 1994 {a) 

Number of .survey intcrvtcws 195 3 3 34 27 " 8 4 1 I I I 201 -~~r}~~ 
2 858 1 n2 I .3 79 3 'J25 2 249 I 106 I -W6 I 2•18 I 207 I !-t6 I HJS " ~I Average v.-c~_<h_< ___ 

A vcrage 1994 barve5t (lbs! ( cJ 23471 29833 22600 26137 3&430 4&405 t1m 'J7356 66197 11:1000 11i'J960 l!i'J~ 
6(Ji --------

Avera~e 1994 rcvcnues(d) $34525 .$33666 )32000 $32396 S52218 S64376 .$109571 .} 11100() $133252 $26CK'Xl $112456 .}250( 

E.sumated total huve.st (O{XJ !b.sJ (e) 13081 I 55 93 3488 2333 1734 786 506 SS'J 
c---, 

210 I 
Esumatcd total rcH:nuc.s i-SOOCl) (c) $1924! .SI75 .$132 .$4323 .S3171 .$2306 .$1267 ···-·-- )(,))() .) I 126 .) 10 5.3-t:'i ;: 

--~ 

" 
"' 1 l 12'11 'Jb j.j 

!~-~~ -- L~~~ I ,(I 

Estimated average prK:eflb $1 47 S I 37 --- - -------------
(a) Sec c.stimatc.s l!l Table Il-l. 

(b) Sec Table 11-2 forcaku!atllJn ofwc:Jghts 

('-! Based on rc.<;ponscs to penn it holder survey questwn A·20 A ver;,t;e harvc:,t was nnss1ng for ll·pcml!l opcrauon.> ,>\\'<:rage h..r\n! '-'- ~-' .. ,,unJed to he· n1u"! lo tl1e '''n·'F'-' 11"1' ,- .. t t"r 

8-pc:rmit opcralllHlS 

(J) Based on responses to pem11t holder survey question :\·18 

(c) Calculated by mulltplymg number of interviews times weight Umcs average for mJJvtdU<Jl opc:ratioru. Note th<Jtlhe total harvest olmJa!c CXLtcJs total h.~rvot reported t"r ( ·.,.,~-,. lnkt by 

ADF&G; thus penn it holders reported harvests arc biased upwards. However. average pricc/lb is coruistcnt with ADFCi estimates of aver,~gc prio.:c 

1St:~ fllc Survey-Harvest Estimates 

.' l )!,j 

ll(i'l/ 

$1 .n 



Table 11-5. Co<Jk Inlet Permit Holder .Survey Aualy~b: 
Average Cost per Operation and Estlm<~led Total Co~h 

__ _ __ _____ --1-- Dnft Net Fishery E'<u;t-SHie Se1 )';et fl,tJ~r · .... I "1~1 ----
Number of permit~ m oper.u..~on I 2 3 l 2 3 4 5 6 7 8 II l>rtll n<·~l···--S~tet __ IT"t-> 
Emmared number of permils f1.5hed lll 1994 a) . -': :' _ .,::·-_: 5~-,-;r------ 51-II ,,,.,_. 

.... 11 \l!-l 3uS Number ofn~rVey imtfViev.'S 195 3 3 34 27 21 8 4 7 1 I 1 ~ 

Averall:<:\llei~t<bl 2858 1732 1379 3925 2.249 1706 1446 12•18 -~- 12<<7 1 l-16 J]tJS ---~------+-------<--
A unce COlLI per opcralioa 
Variable COSIS (c) 

Food 

Fuel 
Boat or .amp $Un>iln 
Equ1pmen1 rep:m 
Other supplies 

Fixed Costs (d) 

Jli7 
}7()7 

]03] 

283" 
7i I 

Ut>7 

!933 
j{J(>] 

J(J:JJ7 
]J(() 

\323 
20\(1 

81~} 

65(! 

)) 

!630 

IIJD 

"' 1061 

61, 

2617 
1847 

207() 

1541 

286 

262-l. 

1333 

!323 

3207 

909 

~6·~) 

22(!3 

12111 

29~>1 

625 

Mooring and storage 83~ ]!lXI 533 239 406 395 3! "' 

25~~ 

1.'i6CJ 

531> 
H17 

6l 

-t:'is3 ''"" 7'"~1 n.-at 
2-158 221~1 4G(XJ 7•n• 
3233 41X) I'.H~XI ]iff,HI 

37511 J6tX) 351XI 25!~1 

)(,(,(, 511':1 II ·----· ·---

lnsuranc~ 3436 2533 J40:l 17011 1916 2975 2631 l-1)11 2n7 lt>W o 

J< H ~I 

4iltX) 

71XI 

\5o: I 
41HI 

Services hi:.~ accountants or IJ\o:yer~ 789 767 300 1272 669 2482 2163 1625 1217 51~1 250 

l.iceo&es.f~es&assoc!allOn..Jues 715 867 440 778 1452 1737 219! 2464 2467 -\!!II \111~1 

f>ropenytaxes 864 1433 !267 1!50 !028 1160 1!•3t: 2175 255-l l81XJ o 

lnterestexpenses 2389 30CO U 1481 !358 1085 3463 321~1 6133 IJ 351X~I 0 

Cooklnletpermilprmcipalp:ud 6811 0 0 2203 1426 291 !SCM:! II 341)1 0 0 u 

Other permit PJrdla<;e (pinc1pal paul) 92:) 83 0 724 0 3038 SUO 0 11 () (J (J 

Other 180 200 o \43 452 60 138 o 067 o o ---;,..,.-!j-
El:pectedCoruonJul 30.J9')4(e 232 150 130 139 268 536 329 3-16 ···--·~ 847 100 100 ~--17KJ =--=::::~~+="-~=--1-_~ 
f.stia•led lGtaJ COd$ (fi 

Variable COSIS 

Food 

F~l 

8~1 or <Allllp rufllhe$ 

E.quipm~o.t r~p:ur 

j _Cnbe-r s-urpu« 
I-! xed Costs 

67813-l 7!Ul 5-HI 21t:349 15t:9tJ.J 94016 41642 1343~ 

951389 lv.:A-6 8273 !50771 112126 47742 25485 8\•t2 

574779 55-12 3309 118088 125715 47409 14084 27M2 

J5n3n 56723 2689 141555 !54287 JJ49JO B55<J 177-16 

-------J--'c'o'-'coc"'t--~'c'01"6t- 138 8J\.<J3 17391 32575 712•; --~~~ 

MO<nDjl.u..i~W:<.~e ~72!-. 571:'1 22·:_(, 3!!153 2-'615 1-l16u 3-ll 

3~7J.l 

206-l 
27 310 

3167-l 
]--1,172 

lnrurwcc 1915\l\1 13163 5791 227954 116357 \(>6581 .>•A36 7Sll 2)227 

SerYJCCS hl:~ a.:uliJ!llanB or la\\')"<C!£ 439622 3984 !241 169763 40591 88933 25014 843'.i )1\277 

License$_ fee$&: associalion d<JCS 398738 4503 1820 !03859 88174 62231 25344 1279~ 2()835 

f>ropertylale$ 481416 7448 52-UI 153445 62428 41570 J2(X)j 1!296 21Sf>g 

inl.efeUeJ.peD~$ 1331159 15588 0 197655 82437 38871 -lWSl 16619 5\1\ltS 

Cook lnle! permit p1JD<::lpal p:<lol 3795633 C1 ll 2()3968 86580 10425 !7351 " 21\718 

OtherpennitPJrcllase(p;innpalpal<l) 515534 -133 0 96641 0 J(J8842 5784 11 11 

t O!her !(105-liJ !039 0 19035 17429 2132 1590 5~,)] 

E.l.pectet1Comonlo!y30._l'J9-l !29339 779 538 18610 16291 19195 ~8()3 J'IIJ8 ---_7155 
(a) See esl!mates 111 Table!! l ·-- ----

(b) See Table H-1 for calcul.,!lon of we1ghts 

(<::) Base<J on f~$fXHties to ~-urvey <jllc:;tion A-13 

(d) Based on re~nses to survey que~l!on A-9 

{e) Based on responese to Sllivey question B2A 

(f) Ca;lculated. by mu111plyirl& average costi per operation by average we!gb! 
ISER file: Survey-Costs. 

II-><> 
1522 

"' 298·i 

571 

2'.!1:10 

7731;) 

5<.:·83 
20997 

3868 

573 276 

459 3315 

2063 u 

lJ 3!;(178 

"I " () It 

~--=»>T-·. 11111 

22'J•II 
7287 

!0410 

16•"12 

(i')lt_;y ~-

96';l_7.,~ 

583.631 

1.636_74'1 

4Lt2 ll ~ 

1 .;1 I 47'> : ~: 

4164 l.9H_-,73 

729 444.84-6 

36-13 4()5, f>61 

4]6 4'J4.\U} 

(i 1.3--16.::147 

o 3.7'J5_r, n 

(; 515.'1(17 
() 1<"•1.~71) --'"·-- --------

-- 21t8 ----~~ 

~·•c-. S~·' 

37'ol.8M2 

392, l\4 

5<>3.\H 

~~::-~~ 

~~ p~ 

1 ~~I.e'~'' 
1 .. \4'1.5'1•· 
•175_7~~ 

l i'J.<J1l 

'i'itd~ l 

',21.23•; • 4S5.3••3 

344.5')5 7H'J.~42 

]2ti,658 725.71') 

)<14.71111 71)8_!:1'!] 

4M>,ll6 1.1:112.')(>} 

437.1•42 ~,232_1,74 

211.267 727.}33 

__ ~~,~12 !~Z,~~z 
67.2~6 197.1J42 



Table H-6. Cook Inlet Pnmit Holder Survt:y :\nal)~h: 

:\'>'ero~.gt: E.xpt:Llt:d Harve~t per Operation and Estimalt:d Exptcted Total H.H>·nt. 7/30N-1 

Dnft N~! fi5ht:ry 
Number ofpemut.s m operal!on I 2 ) I 2 
Estimated number ofpennils flSbed iD 1994 (a) . · ... 

···· . 
.•· .... ······· •••• 

Number of survey intuviews 195 3 3 34 27 
A veuge weigbt (b) 2 858 I. 732 1.379 3 925 2.249 
Average expected b;~;rvest. 7!30/94 (lbs) 5250 6000 3917 11641 11140 

Estimated expected total harvest, 7130/94 (d) 2925580 31176 16201 1553312 676408 

(li) See estimates iD Table H-1. 

(b} See Table IJ-2 furcakulatwn of we1ghts 

(d) Caku!att:d by mulupl) mg numbt.--r of intt:n·Jews urnes ""eight 11mes average ap.x:tcJ barve~1. 7/J0/9-4 

ISER file: Survey-7/3019-4 Harvesl 

--~--- -- -~--------·-----------
Ea~1-S1dc Se1 i'\'<:1 h'h" 

) 4 5 6 
···-,-,-,- , ... ,, 
·---- --~--- -----~---

•. }i 

21 8 4 7 I I I 
1.706 1446 I 2'18 I 2117 Ll46 I 105 I 041 

19395 26281 28150 22357 2000 )0000 91000 

694824 303998 146!97 188839 2293 33153 94728 

,_,_ 

" 
f--

2 

To! d) 

:!~_:~~~guj·---~~-i~5 !:! E.~:Ld 
201) 10-l 

111'14 

30~ 

'172.'J57!_ ; o·n ;~r- (\ (,(,(,_ 71l·l 



T.able 11-7. Conk Inlet Permll Holder Survey Anillpk 

A ver.age Value or Equipment and Property per Operation and EsUmaled Total Value "f E<{ulpmcnt :.tnd l'rupcrty 

Number of ili Jn 0 lion 
Estimak<i number of iu fil;hed in 1994 a 
Number of ~;urvey tmervieM 
A veage wetgbt (b) 

A ven.ge value of equipment and property (c) 

Total value ~f equip:nent and fX"':'~_y ($000) (d) 

(a) See e~;llmates in Table H-1 
{b) See Table H-2 for calculattor. of weight~; 

(t) B~d r,n felpOa>t> !0 run-ey <jUC>IJ<.:n A-5 

-
i.lfllt Net full ry 

I 2 

"' 3 
2.858 1.732 

134.464 74,333 

E~,~~7 ~3~ . 

3 I 2 3 

3 34 27 21 

I 379 3 925 2.249 1.706 

214,0C:O 168,314 165,434 344,88.5 

S885 E~,_459 SIO,O~~ $12,356 

(d) Calculated by nwlllplymg average v~lue o! e<jutpmem and prope!ly per operatl<>ll by a~·nagc wetghl, ami Jtvtdtng by ]lJ(XJ 

!St-.R file: Survey-EquifliWII Value. 

E=t-SH!c Set !\d h:.l•;::l 
4 5 6 7 8 .. 

8 ' 7 I I 
I H6 l .2~18 ~fA ""' I .11!5 

402,250 45,500 J ,Ol~.QO:') 440,000 350,885 

~5.090 S~/,~'> S2.96-+ S52 $1.105 

I .,td: .. 
II DrtllJJd 

5~· 

I 201 

10-H 

100,000 
·----

""' Pt>.2••· 1
~----···r· -· -·-Set net To>l~i ··---·-· ~- ---

1 514 1"')-> . ---~ -~·-- .------
]0~ }1•5 

'. ···-- ~~~:~·:~ ---~!-\2.4~', 
-- ~-- ~·---·---~--



Table H-IS. Co"k ln\d Permit Holder Sun:ey Analysis: ~umbcr uf Fhhcrrncn 

·~-· ---
Drdt N<::~ F:,hcry E~>t·S•dc ~d :--.:c: h,hcry 

Sumba of permJ~ JC, open.uon 1 2 3 1 2 3 4 5 6 1 ' 11 I )fl(l nci · 

Estim.ued number of pc:rmits fi~hed w 1994 (~} 
--·--··--·· 

<• _- 5Sn 

Numba- oi 5utvey m:erviewi 195 3 3 34 21 21 ' 4 1 I I I 2!)i 

Avcu,::c wn ht (b) 2858 l 732 l 379 3 925 2249 I 706 l 44fi 1 ~·;l\ l 2ti7 ···-·-L.!.~ l )!I) 1 ll4] 

fstim;~ted toll.) Ope.l""~-tlons (C) 557 5 4 133 61 36 12 5 8 I I I )11-

Number of mterv:iews with crew SlZC of: (d) 

" 14 3 I 

I 95 2 
2 60 I I 10 5 2 

3 " I 1 5 2 

4 6 I 5 5 I 

5 I I I 3 I 2 

6 3 3 3 I 
1 2 5 I I 

8 I 2 3 ) I 

9 4 

10 I I 

II I 

12 I I I 

13 I 

14 I 

16 2 I I I 

1 r.v Jau a'~ dable1 I " 
,, 

" 2 I ---
,, 

" " 
,, ,, 

·--- ---

NumMr of fisbenmn 

nprnenl«i by Rtrvey intn~inn 

lle.:adl. uf <•pcraltC>U~ •CJ 1 'JS 3 J 34 27 2l 6 - 1 i i I 

Oilia W<•ti.:cn patd ~~ uwr,crs (f) 18 0 2 1 16 23 " 
,, Ill 6 " " 

Crew (g) ~81) I!J 9 o7 !!2 90 63 31 61\ I "' J{, 

TOTAL 493 13 14 "" 155 I 34 ,,, 4; 71 ' II 11 

Averagt numMr- ul fi~hermen 

per oper-ation 

Heads of operatwn> l<l i li I" l<l l<l iII I" 1 ,, j II I" iII I" 

Chher W(Jr\.::er.; paid<>> uwnas fJ I (J() 0.7 (J.2 06 II 2 3 I ' 14 '" {j\1 !\II 

Crew 14 ) 3 3() 29 41 4l 79 81 8 6 I u i61i j(J{J 

TOTAL 25 4 3 41 41 51 6 4 111 )fL !<. 1111 '" ! 7 II ]71; 

£slim~ ted lolal fishennen (h) 

He.ads of operatwns 557 j 4 j 33 61 )b 12 ' ' I I I ~{. i 

()'.haw< ,(crs pa1J ~, <Jw:.a> 5I " ) ,--' )6 39 26 ' 12 1 " 
,, 

("rcw !-;IIJ i1 12 )~l 252 I 54 >JI ;; 72 I " 17 r;):J 

T(>TAI 14119 2l 19 5--l2 349 229 12'J ~: <)3 9 19 18 14)] 
----- - --

("'} See e5timates m Table fl.) 

(b) See Table H-2 fur calculatton of wetght.> 

(c) Cakulaterl by multiplying number of intervu::w~ times wetght. 
(d) Based on responses to permit holder survey questwn AlO. Re5pon~e.> mdudc all per~ons m operation other than the head ol the op~T~II<>IL 

(e) Equab number uf pamtt holder suney re:>pondents. 

- --- -~··~·----- ... ---- ---- --- ------· 

(f) Equals number of persons paid '"as an owner of the operauon."" ba~eJ on re~punse,; to permit ho!Jer survey que~tion CD I. showu 111 T~bk II ;i 

{g) Equals number of persons other than head of the operation (from permit holder survey question AIO) minus the number of penons p~td · ~~ ~n owner of the oper~ll\l!l · 

(h) Calculated by multiplying estimated total operations by average number per operation 

JSER file: Survey-Crew Share. 

~------·- ~~ ; 

Set ~!~ t.~=l~~ I 
1;;4t ,\JS\ 

' 
2:i8l S2:'i 

I 
2)~ ' ,/ 
I~) "I ,,,2l\ I 8 ~ ~ 

)442 ~~-' 



Tabl~ 11-9. Cook Inlet P~rmit Holder Survey Anal) :.is: Crt.-w l'a)'mt.-nl 

- ---·---------- --- -·--- -- - -----~--·--- ---- . 
Dnft Net h.>hery East-StJc Set ;-.;c~ hshcrv -

Number of ~!"ffitts in opcralton I 2 3 I 2 3 4 5 6 7 8 --
Estimated number of penn its fishe-d in 1994 (a) ... / •• .... ··· .. ·-·····•· 1-·•·-··· .i I //··-·• _ .... 
Number of survey intervie-ws 195 3 3 34 27 21 8 4 7 I I 

Average- wc:!£!tt (b) 2.858 1.7 32 I 379 3 925 2.249 1.706 I 446 l ]'18 I 107 I 1--16 I I !l5 

Method of payment (numtxr of responses) (c) 

0\1/Iler 18 2 7 16 23 " (> 10 " 
Share 223 6 71 77 58 46 24 50 I I 2 

By Pad. 2 2 2 2 ' I 

fk.,JrJy I I I I 

Per day 7 I 8 7 13 I 4 

Pcr~un 7 5 4 7 l ' Famtly member 20 I l 12 / 

(){her 13 7 () 10 7 ,, \ () 

Doo't lulow. dtJn"t work. no answer ur mtssmg 9 2 0 7 0 2 6 2 .1 (j 4 

Total (d) 2Y8 10 11 J(~ 128 Ill HI l'l )() 7 16 
~-----

Deductions before calculaung cre-w share 
(number of resporuc-s) (e) 

No de-ductions 85 I 3 17 16 14 5 I 3 I 

Food 31 7 4 2 I I I 

Fuel 5I I 6 3 2 2 I I 

Crew supplie-s 12 2 I I 2 I 

Cre-w transportatwn 2 I I I 

Other (f) 48 ' 9 8 6 3 ' J 

Did not pay by crew share 
No answer J I 

Total nwnber of respooses 195 I J 34 27 21 8 4_ 7 I I ----
Percent with no deductioos (b) 44% 100% 100% 50% 59% 67% 63% 25'k 43% o•::: l 00<;( 

Ptrcect with one or more dcducti<}ns (h) 56% 0% 0% 50% 41% 33% 38% 75<;; 57% !(X)% ()<;; 

---------- ---··-·· 
---

II __ I 

I 

__ J_~ ----

(> [';( 

II> 73 3<;; 
() 4':; 
()]'_"( 

2 4'"' 
2 v-:; 
o u:; 
5 1'"' 

(j 3 1':; 
IO II)(")';( 

I 

I 
()<;(; ..J4.5':i 

\()()q 55 5'1 
~---~--

Tou! 

104 

ut•:r 
62 Sst 

I YI. 
(I(,,_-; 

(> 4<;; 

..j 0':<-

1 5'~ 
4 ()';( 

.j 2'7. 
[{)()<;; 

SJ o';< 
464o/, 

I ••1,,] 

j(]'j..j 

305 

!Ol'< 

{,1 1'1 

I I 'I 
I) )' ( 

._) 7'' 
-~ 1 ~~ 

-lW."i 

4 5'."{ 

l ~··< 
]()()';; 

..j<J.J"; 

50 ]<;; 

(a) Set: estimales in Table H-1. {b) See Table H-2 for calculation of weights_ (c) Based oo responses to survey question CDI (crew data sheet). Percentages in totals column are weighted by esllm<~teJ to1al 

crew in operation.<. of each size (d) Total is total number of crew for whom data are available. One crew member was intervtewed for eaLb oper01tion: the same infonnatton WiiS assumed for other acw mcnli><·t., 

for that operation. je) Based on responses to penni! holder survey question AJJ_ Some operations deduct more than one type of expense before cakulatmg crew share: thus total may eJo.<:et·d nutHbcr ,,f 
responses (f) ~Other" is mostly aquacultwe tax (g) Based on rt:sponses to pcrnut holder survey question CD2a (crew data sheet)_ (h) I'nccntage is only for crew paid by crew share 
ISER ftle: Survey-Crew Share. 



T.1hlc 11·111. Cook lulcl h:rmit llolder Sun·e) \u.d)-.h: (·I<'" I .11 11111:..:' 

Dun :\ct h-.licl · l:.ht C>1<k Jd ~:·,·t·f·,.ho.:n ······-
·-~··),,j"Ji7.:."j''"---~.~ -;;i Number o: permits in operation I 2 3 I 2 3 4 5 6 7 X " ~XII~~l Est1mated number ~I permits _l~heJ in l~ (a) 

.····•·· Number ol survey inteO'tews !95 3 3 3·1 27 21 " 4 7 I I I 2o 1 --T("il 1----
Avera~ wei~ht {b) 2858 I 732 I 379 3.1J25 2.2-19 1.706 1-4-U:> -~~~ l 2117 1 J.u, II~~ ~c(tlJ A~erage crew size (o) 1.4 33 3.0 2.9 4 I 4.3 7.9 

-
8.6 1.0 J(,.O 83 !60 

Estimaled average crew share basl'd on 
repor1ed crew shure·s 
A~crage crew share! person \g) 135% 20$~ IO.U'1 IU.<.~<:;, 9.9'.{, ll.6'.(, 'J'J';; j() 7' < KJ"i 8 _V'i to··;. 2 :>•:; 
Estimated total crew share \h) 19A% 69.-1% 30.0% 31.0% -U.2% 49.9% 77.7% S8Yi 71 ()'.'(, 8.3% 16!1':\, .'>9 7'.1. 
Estimated total rcnnues (I) s 192-11 .$175 $132 .S-023 $3171 .$2306 $1267 Sr.XO 51126 $.'10 $3-l.'i $2t,O )J·I_.;.IK '>IF>Wi 
Estimated total crew eamin~s (j) $3738 S I 2! S.uJ .$1338 .$1306 $1151 $985 swo )?'J'J $2 $55 s !03 ) )H'.J'J )6HO 
Estimated a~·erJg-:: lotaJ ere~ share d.J I 'J 'J"i lt,<j<';( 

£.<,timated anrage crew shure 
·-~'--'-'. 

ba.o.ed on reported cn!W earnin~ 
A •·erage earnings.,. crew member {1} S.3:?:T7 $3'Jl2 S!505 Bio2 $2503 $3')(,6 S:Sil'Jl 5,(,..1:'.~ S7'J7'J 52t,(AJ s '!25-.'i SX510 
A •·erage total cn:w earning:>.'operatmn (m} $-1705 $131)..10 $-1515 $8850 $10383 $16997 $40092 S532S-l S683~1 $2(,00 )52128 5136160 
Estimated total crew earnings (n) $2622 $68 $19 $1181 $630 S609 $.J6..1 $277 $578 $3 $58 $!-t2 ')271tl )l'.l·ll 
Estimated total re~·enues (i) $19241 $175 $132 $-1323 $3171 $2306 $1267 $(,'\11 $1 !26 .)10 S.1-~5 $260 Sl'J:'>-IX ~ H.'>llll 
T01:al crew earnings as% of tutal revenues 13.6% 38.7% 1-1.1% 27.3% 199% 26.4% 36.6f;t, ~0.7<:.;, 51 3% IIJ.{J% 167% s.t s•:;, I )'Jq. 2'J1% 
f"'\ <;:,.,. ... ~,,....,,,.,., •n T,.hl" H. 1 fh\ <;:,..,. T"h! .. l-L? fnr ,-~J,-.,bto"" rof ..,.,., ghts. (c) Based on responses to sun:ey q '""""" ("r\1 /,-.r""' ,1~1~ ch,.,.t\ l..-11 TAb[;~ lnl~l ,.,,.,,.h,... "( ,.. • .,.,., f,r ,.,hr,,.,, ,'(:;.,. ~••· '"' 

Based on responses to permit holder survey question CD2a (crew data sheet). (h) Average crew share/person times number of crew For multi· permit operation<; with large crew sizes. the I">CrS<>n 
interviewed is less lt~ly to be typical of the crew as a whole; this is the likely reason for the ~ery high shares calculated for drift net ope1ations with 5 or 6 permits Note abo that this shate tl<:><:s 
not account for deductions before crew share is paid (i) Based on respo11Ses to permit holder survey question A-18; see Appendix II. Tahk 11-.J. (j) btimated totaJ crew share times estimated total 
revenues. (k) Estimated by dividing estJmaled total crew earnings by estimated total re~enues. Note that this share does nol. ao.:count i.Jr JcductJOns: thus actual ave1age share is lowtr, as iwh,:;ttcd 
by estimates on last line of table. {I) Based on responses to permit holder sur~ey question CD3 {crew data sheet). Excludes respon:;cs o! pu:,on.s p;ud as permit owners (m) r'a!cu];Jtnl b) 
multiplying average crew size times average earnings/ere"'" member. (n) Number of permits times average weight times a~crage total crew c;Jfl!ingSJ'oi">Cration!!OOO {o) Ext:lt!dcs f!Ct'$<HIS p,11d .J~ 
permit owners. See estimates in Table H-& ISER file: Smvey..Crew Share 
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Appendix I. The Alaska Input-Output Model and 
The Cook Inlet Salmon Economic Impact Model 

Chapters VIII and IX of this study present estimates of changes in economic impacts of the sport 
and commercial fisheries resulting from changes in management. To estimate economic impacts for 
these chapters, we used a simple model which we refer to as the "Cook Inlet Salmon Economic 
Impact Model." which relates changes in sport and commercial t1shing expenditures to direct and 
total economic impacts on the Alaska economy. 

The Cook Inlet Salmon Economic Impact Model was derived from an input-output model of the 
Alaska Economy known as the "Alaska Input-Output Model" or the "Alaska IO Model." The Alaska 
IO Model was originally developed by ISER for a study, funded by the ADF&G Division of Sport 
Fish, of the statewide economic value and economic impacts of sport fishing. ISER has 
subsequently used the model to examine economic impacts of several other industries. 

This appendix provides an overview of the Alaska IO Model and how it was used to develop the 
Cook Inlet Salmon Economic Impact Model. 

Model Outputs 
The Alaska IO Model measures three kinds of economic impacts for each of 36 sectors of the 
Alaska economy: employment, payroll, and output. Output is the gross receipts of businesses in the 
sector, except for the retail and wholesale trade sectors. For the retail and wholesale trade sectors, 
output is the gross margin-gross receipts minus the cost of goods sold. Pavroll is the total labor 
income of households earned in the sector, not including benefits. 

Employment is defined as the number of annual average jobs in the sector. This ret1ects the 
seasonality of some jobs as well as the variations in the number of hours worked in a week across 
different jobs. For example, the average annual hours worked in a typical retail trade job will 
usually be less than a typical utility job. Formally, this definition of employment differs slightly 
from the definition of full-time-equivalent (FfE) employment. 

Direct, Indirect and Induced Impacts 
Tile Alaska IO Model calculates direct, indirect and induced impacts (output, payroll, and 
employment) for each of 36 sectors of the Alaska economy. 

f)irect impacts m·e output. payroll and expenditures which result directly from the initial expenditures. 
Direct impacts on om put include only that portion of the initial expenditures which are made in Alaska, 
so they net out purchases made in other states or by mail order catalog. For retail or wholesale 
expenditures made in Alaska for products manufactured outside Alaska, direct impacts on output 
include only retail and wholesale trade margins, as well as that portion of the transport margin which is 
produced within Alaska. Direct impacts on payroll include only payroll within Alaska generated 
directly by the initial expenditures. Similarly, direct impacts on employment include only employment 
in Alaska generated directly by the initial expenditmcs (for example. employment on commercial 
fishing vessels, in processing plants, in stores which sell gear to commercial fishermen, or in stores 
selling bait to sport fishermen). 
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Indirect impacts are the output. employment, and payroll generated throughout the economy in the 
process of providing goods and services to businesses that sell goods or services to sport fishermen, 
commercial fishermen or the processing industry. Examples include the local accountant that provides 
tax preparation services to a sporting goods store or to a commercial fish trucking firm. 

Induced impacts arc the output. employment, and payroll generated within Alaska by the spending 
of household income produced by fishing related expenditures. For example, induced impacts 
would include the additional economic activity generated within Alaska when the employees in the 
bait shop or commercial fishermen or processing workers spend their wages. 

The Alaska !0 Model calculates indirect and induced impacts simultaneously. Total impacts are the 
sum of the indirect. induced and direct impacts. The ratio of total impacts to direct impacts is 
referred to as the "economic multiplier." 

The economic multiplier is different for every activity but Alaska multipliers tend to be small relative 
to other states because of the lack of a manufacturing sector in Alaska. Virtually all foods must be 
imported into the state and this represents a "leakage" of purchasing power out of the economy. 
When this purchasing power leaks out of the economy it is no longer available to recirculate in 
Alaska to generate jobs and income. 

The total economic impact measured by the Alaska !0 Model excludes any economic effects that 
might result from changes in state and local government spending. 

Alaska Input-Output Model Construction 
The Alaska !0 Model was custom designed to take account of unique characteristics of the Alaska 
economy. The starting point for the creation of an Alaska direct requirements table was the most 
recent version (June 8, 1993) of the RIMS II model for Alaska published by the U.S. Department 
of Commerce. Bureau of Economic Analysis. This model is a 39-industry input-output model for 
the state of Alaska which is constructed from the national input-output matrix using region specific 
location quotients. (For further information about the RIMS II model, see Rep,ional!nput-Output 
Modelinp, System I I?!MS II): Estimation. Evaluation, and Application of a Disaggregated Regional 
Impact Model and l?egional Multipliers: A User Handbookj(Jr the Rep,ional!nput-Output 
Mode lin!{ Svstem I I?IMS II) both from the Bureau of Economic Analysis.) 

Several adjustments to the BEA table were made to make the model conform more closely to the 
industrial composition of the Alaska economy. The first was to aggregate several industrial sectors 
in the BEA model that arc very small in the Alaska economy into more aggregate categories. This 
includes several manufacturing industries that have very little Alaska employment such as apparel, 
printing and publishing, rubber and leather products, etc. This aggregation was done using Alaska 
data on employment and wages in those industries. 

The second adjustment was to disaggrcgate several industrial sectors in the BEA model that are 
particuimly important in the Alaska economy. For example the aggregated BEA category of 
agriculture-forestry-fisheries was disaggrcgated into three separate industries. This was done using 
the detailed national input-output tables of the U.S. Department of Commerce Bureau of Economic 
Analysis, which include a much finer level of detail than the BEA RIMS II model. Alaska 
employment and wage data were used to weight the national data in this disaggregation procedure. 

The aggregation and disaggregation of sectors of the BEA model resulted in a 36-sector model (with 
options for adding four additional industries). The model sectors are listed in Table I-I. 
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Table I-1 
Alaska Input-Output Model Sectors 

Agriculture & AFF Services 
'2 Forestry 
3 Fishing 
4 Crude Petroleum & Natural Gas 
5 Other Mining 
6 New Constructions 
7 Maintenance & Repair 
8 Food & Kindred Products 
9 Paper & Allied Products 
I 0 Chemicals and Petroleum Processing 
I I Lumber and Wood Products 
12 Other Manufacturing 
13 Railroads 
14 Local & Interurban Transit 
15 Motor Freight & Warehousing 
!6 Water Transportation 
17 Air Transportation 
I 8 Pipelines 
I 9 Transportation Services 
20 Communication 
21 Electric. Gas, Water & Sanitary 
22 Wholesale Trade 
23 Retnil Trade 
24 Finance 
25 Insurance 
26 Real Estate 
27 Hotels. Lodging, Amusements 
28 Personal Services 
29 Business Service 
30 Eating & Drinking 
31 Health Services 
32 Miscellaneous Services 
33 Federal Govemment Ent 
34 State & Local Government Ent 
35 Households 
36 State & Local Government 
37 X2 (optional additional industry) 
38 X3 (optional additional industry) 
39 X4 (optional additional industry) 
40 X5 (notional additional industrv) 

ISER file. 1-0 Model Sectors. 

The third adjustment was to incorporate Alaska-specific data into the direct requirements table using 
survey information and secondary sources. These data were used both to adjust the composition of 
purchases for industries in Alaska that have different structures from their national counterparts and 
Io create entirely new industries that have no counterparts in the national tables. 

The fourth adjustment was to adjust the model for the Alaska-specific relationships between output 
and value added and output and payroll for those industries that do not conform to the national 
pattern. for example. profit and indirect business taxes. two componenls of value added, are a 
much larger share of output of the petroleum industry in Alaska than they are for the national 
economy. Alaska specific information comes from the ISER gross state product accounts to make 
the adjustment. 
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The fifth adjustment was the incorporation ol 1994 Alaska-specitic wage rates by industry into the 
calculations which determine employment and payroll. 

Details of the adjustments described in this section arc on tile at the Institute of Social and Economic 
Research. 

Calculation of Economic Impacts 
---------------------

Using the Alaska IO Model to calculate economic impacts associated with the sport or commercial 
Ctsheries normally involves three steps: 

l. Estimate a change-in-expenditure-hv-commodin· \"ector. 

2. Convert the change-in-expenditure-hy-commoditv vectors into a change-in~flnal-demand vector 
using a commodity-bv-industrv matrix. 

3. Estimate changes in economic impacts using the change-in-tinal-demand vector as an input to 
the Alaska IO model. 

As we discuss in the final part of this appendix, the linearity of the Alaska 10 Model allowed us to 
condense steps 2 and 3 for the purposes of this study, hy calculating coefticients that directly relate 
changes in expenditures for any commodity to the Alaska IO Model outputs. We refer to these 
coefficients as the "Cook Inlet Salmon Economic Impact Model." 

Change-in-Expenditure-by-Commodity Vectors 
A goal of this study was to examine changes in economic impacts of the sport and commercial 
tisheries resulting from changes in management. The starting point in this analysis was to estimate 
change-in-expenditure-by-commodity vectors lor different types of "commodities" (types of goods 
and services) in the sport and commercial fisheries. Chapters VIII and IX describe the methods 
used to estimate these changes in expenditures. 

For the sport fishery, the expenditures most likely to change as a result of changes in fishery 
management are trip-related expenditures hy sport tishermen. Types of expenditures or 
"commodities" include both goods and services, including guide services. 

For the commercial fishery, expenditure changes would include all changes in all purchased inputs 
as well as changes in crew payments and income to permit holders (which are technically also 
"expenditures" of the commercial fishery). Expenditure changes also include any changes in 
purchased inputs for processors--excluding the cost of fish, which are already included as changes 
in harvester expenditures and crew and permit holder payments. 

Commodity-by-Industry Matrix 
Each of the change-in-expenditure-by-commodity vectors describes the total change in expenditures by 
sport anglers or commercial sector businesses. Before this information can be used by the Alaska IO 
model, it is necessary to convert changes in expenditures by commodity to changes in expenditures for 
each of the 36 sectors or industries of the Alaska !0 Model. and to make other adjustments for various 
leakages out of the economy. This is done using a C01111110ditv bv industry matrix. 

The main purpose of the commodity-by-industry matrix is to convert expenditures by commodity 
(or service) to the expenditure categories of Alaska !0 Model, which is based on major sectors or 
industries. For example, one change-in-expenditure commodity category (for the sport fishing 
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industry) is fishing tackle. Since there is no fishing tackle industry in the input-output model it is 
necessary to assign fishing tackle to an appropriate industry. We based these industry assignments 
to the ex teN possible upon tables developed by the U.S. Department of Commerce, Bureau of 
Economic Analysis for this purpose. 

A second purpose of the commodity-by-industry matrix is to split manufactured commodity 
expenditures among the appropriate manufacturing sector, and the trade and transportation sectors 
that add value to the commodity between the manufacturer and consumer. For example, when a 
spmt angler purchases a fishing rod in Anchorage the retailer keeps a portion of the purchase price 
to cover his costs and profit. He pays the rest to his wholesale supplier. The wholesaler purchases 
the rod from the factory (usually outside Alaska), and also pays the shipper to transport the rod 
from the factory to Alaska. The difference between the purchase price and the price at the factory 
consists of three margins-transportation, wholesale, and retail. These margins all represent 
industry activity associated with the purchase of the rod. 

The allocation of commodity expenditures among manufacturing and to the various margins was 
done using data on margins from the U.S. Department of Commerce, Bureau of Economic 
Analysis. The assumptions about the share of the wholesale margin spent in Alaska, the share of 
manufacturing within Alaska, and the share of the transportation margin spent in Alaska, are 
estimates made by the authors of this study. 

Details of the commodity-by-industry assignments, including documentation of the sources used for 
these assignments, are on tile at the Institute of Social and Economic Research. 

Passing the change-in-expenditure-by-commodity vectors through the commodity-by-industry 
matrix produces a change-in-tinal-demand vector. This vector represents the changes in 
expenditures by industry and is the vector of inputs into the Alaska Input-Output model. 

The total expenditures measured by the final demand vector are less than the vector of expenditures 
by commodity for two reasons. First, some expenditures are made out of state, for example, when 
a sport angler purchases a reel through a catalog or when a commercial harvester purchases a net in 
Seattle. Second, a large share of commodity purchases directly leak out of the state because of the 
absence of a manufacturing sector within the state. 

Regional Economic Impacts Within Alaska 
The Alaska [0 Model is configured into four regions of Alaska: Southcentral, Southeast, Southwest, 
and Arctic-Yukon-Kuskokwim. The economic impacts of the Cook Inlet commercial fishery and the 
Kenai River sport tishery are overwhelmingly concentrated in the Southcentral region, which 
includes the Kenai Peninsula Borough, Anchorage, the Mat-Su Borough, Prince William Sound, 
and the Copper River Basin. For this reason, we do not report model results for by region. 

Cook Inlet Salmon Economic Impact Model 
The Alaska [0 Model is linear in the economic impacts resulting from a given change in expenditures 
for a given commoditv. For example, the economic impacts projected by the mode[ of a $1000 change 
in expenditures by sport fishermen for guide services are always the same, regardless of the total level 
of expenditures for guide services or other commodities. Similarly, the economic impacts projected by 
the model of a $1000 change in resident crew income for commercial fishermen are always the same, 
regardless of the total level of crew payments or other commercial fishing expenditures. 

The linearity of the model makes it possible to greatly simplify its application to examining the 
economic impacts of a change in the management of Kenai River salmon, for two reasons. First, 
we do not need to calculate the "total" economic impacts of the sport or commercial fishery. Instead, 
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we can use the model to directly examine how changes in expenditures result in changes in output, 
payroll and employment. 

Secondly, the linearity of the Alaska IO Model allows us to calculate coefficients that directly 
relate changes in expenditures for any commodity to the Alaska 10 Model outputs. For this study, 
we used the commodity-by-industry matrix and the Alaska 10 Model to calculate. separately for 
each commodity, the economic impacts of a $1000 change in expenditures of that commodity. 
We refer to these coefficients, shown in Tables 1-2 and l-3, as the "Cook Inlet Salmon Economic 
Impact Model." 

Given the change-in-expenditure-by-commodity vector for any given scenario, we were able to use 
the Cook Inlet Salmon Economic Impact Model to directly calculate changes in economic impacts 
for that scenario. This method produces the identical results as using the Alaska 10 Model to 
calculate economic impacts, but simplifies the calculations involved. 

The Cook Inlet Salmon Economic Impact Model is entirely derived from the Alaska IO Model and 
produces identical results. Its utility derives from the fact that it simplifies the use of the Alaska IO 
Model for analysis of the effects of changes in expenditures in the sport and commercial fisheries. 
In addition, it permits easy comparison of how expenditures for different ·'commodities" have 
different impacts upon the Alaska economy-the result of differing direct "leakages" from the 
Alaska economy as well as differing indirect and induced impacts. 
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Table 1-2. Cook Inlet Salmon Economic Impact Model: 
Sport Fishing Economic Impacts per $1,000 of Expenditures 

Alaska UutoutJSalcs Alaska Payroll Alaska Emolovment 
Type ll( Expenditure Direct Indirect Total Direct Indirect Total Direct Indirect Total 
Food S547 S333 S880 Sl91 S89 S280 0.0104 0.0035 0.0139 
Lodging s 1.000 S656 s 1.656 $304 Sl74 $478 0.0195 0.0066 0.0261 
All other tnp-related expenditures S588 $394 $982 S251 St04 S355 0.0131 0.0041 0 0172 
Commercial transport Sl.OOO S692 s 1.692 S257 Sl67 $424 0.0073 0.0064 0.0136 

Fuel $606 S505 $1.112 $136 $96 S232 0.0062 0.0032 0.0094 
Air charter Sl.OOO S521 s 1.521 S257 Sl28 S385 0.0166 0.0051 0.0217 

Boat chaner Sl.OOO S521 Sl.521 S257 Sl28 S385 0.0166 0.0051 0.0217 

Guide services Sl.OOO $700 $1.700 $517 $209 S726 0.0223 0.0085 0.0308 

Personal transportatiOn, repair s 1.000 $702 s 1.705 S519 S209 S728 0.0224 0.0085 0.0309 

Personal transportation, parts '5506 $374 S879 S210 S99 S309 0.0107 0.0038 0.0145 
Boats. n~:w mvesuncnt S225 Sl30 S355 S84 S35 Sll8 1)0040 0.0014 0.0054 
Boat mamtenance S718 S503 Sl.220 S371 $150 S521 0.0160 0.0061 0.0221 
Plane mamtenance S347 $243 S590 Sl80 $72 S252 0.0077 0.0030 0.0107 
Vehicles. new investment $25 Sl9 S44 Sll S5 $16 0.0006 0.0002 0.0008 
Vehidc maintenance S214 S!50 S363 $111 $45 $155 0.0048 0.0018 0.0066 

. 
ISER Ilk. Sport Analys1s . 



Alaska OutpuUSales Alaska Payroll Alaska Employment 
Type of Expenditure Direct Indirect Total Direct Indirect Tot<~l Direct 
HARVESTER EXPENI>ITURES 

Fuel $606 $50-I $1,110 $135 SlJ6 ''II () 0061 

Food $3" $,45 $597 $1-17 $65 "II 0 0076 

Boat or camp supplies $269 $129 $399 $83 $35 $II X 0.0032 
Equipment repair s 1,000 $700 $1.700 $517 $209 $721\ 0.0223 
Other supplies $531 $357 $889 $203 $95 $29!:: 0.0093 

Paymt:nts to rt:sidt:nt crt:w $0 $809 $809 $0 $218 $218 0 0000 
Payments to non-residwt cn:w $200 $119 $319 $60 $32 $92 0 0036 
Payments to resident permit holders $0 $809 $809 $0 $218 $218 0.0000 
Payments to non-resident permit holders $200 $119 $319 $60 $32 $92 0 0036 

PROCESSOR EXPENDITURES 
Utilities $1,000 $798 $1,798 $80 $14-1 $224 0 00 15 

Supplies $269 $129 S399 S83 S35 5118 0.0032 
Services $1,000 $700 $1.700 $517 $209 $726 0.0223 

Tendering $1,000 $692 $1,692 $257 $167 $-12-1 0 0073 

Instate shipping $1,000 $685 $1,685 $257 $171 $-128 0 0077 

Maintenance $1,000 $700 $1,700 $517 $209 $726 0.0223 

Depreciation $1,000 $467 $1,467 $254 $135 $389 0.0055 
Administration $1,000 $700 $1,700 $517 $209 $726 0.0223 
Overhead $!,000 $606 $1,606 $428 $166 $5\l-l 00093 
Payments lo resident WDrkcrs $0 $809 $809 $0 $218 $218 0.0000 
Payments to non-resident workas $200 $119 $319 $60 $32 $92 0.0036 
Payments to n.:sidcnt owners $0 $809 $809 $0 $218 $218 0 0000 
Payments to non-residcut owner::. $0 $0 $0 $0 so so 0 0000 

-=~----.. -----

Source: Calculated using the Alaska Input-Output Model and the Cook Inlet Commercial Fishery Cumml)dity hy Indusli)' Matnx. 
Documentation on file at ISER. ISER file: Commercial Analysis. 
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Appendix J. Analysis of Processor Interviews 
This appendix presents the results of interviews with personnel at nine processing plants on the 
Kenai Peninsula. We begin with the interview questions and then discuss what we learned. 

i\ Ui\A student intern at the Institute of Social and Economic Research with an extensive 
background in commercial fishing conducted interviews with processors for this study. The student 
contacted Kenai Peninsula processing companies first by letter and then interviewed company 
representatives by telephone in November and December of 1994. In each case, she asked to speak 
to the person most familiar with the finances and operations of the company. Most of the interviews 
were with the company presidents or accountants at the following companies: 

Inlet Salmon, Dba: Fisherman's Packing (Kenai) 
Pacific Star Seafoods, Inc. (Kenai) 
Royal Pacific Fisheries (Kenai) 
Salamatof Seafoods, Inc. (Kenai) 
Dragnet Fisheries Co., Inc. (Kenai) 
Wards Cove Packing Co. (Kenai l 
Trans-Aqua International, Inc. (KasiloO 
Cook Inlet Processing (Nikiski) 
Icicle Seafoods, Inc., Seward Fisheries (Homer) 
Icicle Seafoods, Inc., Seward Fisheries (Seward) 

Interview Questions 
I am working on a study that the University is doing for the Alaska Department of Fish and Game 
of the economic value of Cook Inlet Salmon. The study is looking at economic values associated 
with both commercial and sport fishing. I'm working on the part of the study that is trying to 
understand the economic impacts associated with salmon processing. 

One of the specific questions that the Department of Fish and Game has asked us to analyze is what 
the economic impact would be of reallocating I 00,000 or 200,000 sockeye from the commercial to 
the sport harvest. Mainly we want to understand about two kinds of economic impacts of salmon 
processing: 

l . Labor hired from the Kenai Peninsula and elsewhere in Alaska 

2. Other expenditures made on the Kenai and elsewhere in Alaska. 

All information will be kept in confidence and only used to develop estimates of economic impact 
per 100,000 fish. 

I . About how much of each species of salmon did you process this past year? 

[If reluctant, then ask for a range.] 

What percent does salmon represent of your total revenues? 

[If salmon is less than 90%, ask what are the other major species processed and about what 
percent they represent of total revenues.] 



Appendix J-2 

3. How do you ship your salmon to market"' 

[Get details if possible. Where are barges loaded? If by truck, what size trucks? Ask what 
company does the sh1pping? Is the company Alaskan owned?] 

-+. This past year, how many employees were hired to process salmon at the peak of the 
season'? 

5. What percent are from the Kenai Peninsula? What percent are from other parts of Alaska? 

6. How many administrative employees do you usually have on the Kenai Peninsula in the 
summer vs.the winter'? 

7. I-I ow many are from the Kenai Peninsula and how many arc from other parts of Alaska? 

8. Now I'd like to ask about how your employment might be affected if the allocation of Cook 
Inlet Salmon to commercial fishermen were reduced by having shorter or fewer openings at 
the peak of the run. If total Cook Inlet harvest was reduced by l 00,000 lbs or 3.3% on an 
average year how would that affect the number of workers hired? 

[Probe: would you hire fewer workers if you knew that the sport allocation was higher'' 
Or would you have the same number of workers but just give them less time working? 
Or would the effect not be big enough to notice?] 

9. Would it effect the wages earned by workers? By how much? 

10. Would 100,000 fewer fish harvested affect the number of administrative employees or their 
wages? By how many? By how much? 

11. What kinds of other expenditures do you make on the Kenai Peninsula for your processing 
business? (i.e. utilities, food purchases, fuel for tenders, supplies) 

12. Can you estimate how much you spend on the Kenai Peninsula that is specifically associated 
with processing salmon? 

13. Ifthe commercial fishermen were allocated 100,000 fewer fish, how would this affect your 
salmon processing expenditures on the Kenai? 

14. Now I'd like to ask the same questions about salmon processing expenditures that you make in 
other parts of Alaska beyond the Kenai, for example in Anchorage. Cm you estimate how 
much you spend in other parts of Alaska that is specifically associated with processing salmon? 

15. If the commercial fishermen were allocated l 00,000 fewer fish, how would this affect your 
salmon processing expenditures in other parts of Alaska? 

16. Finally, can you tell me something about the ownership of this plant: Specifically, are the 
owners Alaskans or do they live somewhere else? 

17. Can you give me any other thoughts about the specific economic impacts of the salmon 
processing industry on the Kenai, and how it might be affected if the allocation to sport 
fishermen were increased by 1 00,000? 
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Interview Results 
The nine companies interviewed reported processing 34 million pounds of salmon in 1994, 
including 19 million pounds of red salmon , compared with an estimated Cook Inlet harvest of 21 
million pounds. Thus it appears likely that these nine companies processed most of the Cook Inlet 
red salmon harvest in 1994. 

Three of the nine companies processed between I and 2 million pounds of salmon in 1994, four of 
the companies processed between 2 and 5 million pounds, and two of the companies processed 
more than 5 million pounds. Red salmon accounted for between 57% and 82% of the total volume 
of salmon processed by these companies in 1994. 

Salmon represented more than 90% of total revenues for five of the companies, 75% of total 
revenues for two companies, and 60% and 50% of total revenues for the remaining two companies. 
Some of the companies process fish flown in from other parts of Alaska Other species processed 
include halibut, herring, black cod and crab. Three companies stated that between 70 and 75 percent 
of their expenditures were associated with processing salmon: four stated that more than 95% of 
their expenditures were associated with processing salmon. 

Transportation of Salmon to Market 
Most frozen salmon is shipped in 50 pound boxes stacked into standard size ( 40 foot) freezer vans. 
When the vans are full, they are driven to Anchorage by processing company drivers or a trucking 
company. Trucking companies used to truck salmon to Anchorage include Sealand, Totem Ocean 
Trailer Express (TOTE), Lyden, Hoskin, H&S Trucking, Maersk, Airland, N. Y.K. and American 
President Lines. At the Port of Anchorage, the vans are driven onto a ship or barge and transported 
to domestic and international markets. 

Fresh salmon is shipped in 50 pound boxes stacked on pallets wrapped in shrink-wrap. One 
company reported that about 10% of the chum salmon are trucked fresh in refrigerated vans to 
Anchorage and then shipped by air or trucked down the Alcan to market. Another company reported 
successful production of fresh red fillets which are air-freighted to domestic markets. 

Employment 
The nine processors reported a combined peak total of 1762 seasonal employees hired to process 
salmon. Three plants reported peak total employment of between 75 and 125; four plants reported 
total peak employment between 125 and 300, and two plants reported total peak employment 
between 300 and 400. Kenai Peninsula residents accounted for 43% of reported peak seasonal 
employment, while residents of other parts of Alaska accounted for II% of reported peak seasonal 
employment. Thus, non-residents accounted for slightly under half of reported peak seasonal 
employment. The share of Kenai Peninsula residents in reported peak seasonal employment ranged 
from as low as 5% to as high as 80 percent. For the five largest processors with the highest 
reported volume of salmon processed, this share ranged from 40% to 75%. 

The nine processors reported total summer administrative employment on the Kenai Peninsula of 
68, with winter administrative employment of 44. Of these administrative employees, 49 were 
Kenai Peninsula reisidents and 7 were residents of other parts of Alaska. 

The final version of this chapter will include additional information for the Alaska Department of 
Labor about seasonal fish processing employment and earning trends on the Kenai Peninsula, and 
how these have been historically been related to the size of the salmon harvest. 
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Salmon Processing Expenditures 
fntcrviewees stated that processing expenditures, in addition to wages, included utilities (natural 
gas. electricity, phone), as well as taxes, landfill fees, dock fees, crane fees, food, fuel, and 
supplies. Most of these expenditures, which the exception of processing and packaging supplies,are 
made on the Kenai Peninsula or in Anchorage. Most of the interviewees were not able to provide 
specific information about monetary expenditures in each category. 

"What kinds of other expenditures do you make on the 

I" 

Kenai Peninsula for your processing busin.:..:e:..:s:..:s_:_?'_' ---------, 
Electrical supplies, mechanical supplies for trucks and plant, utilities, food, coffee, fuel, 
everything except boxes and rain gear. 

I '. I 
Natural gas, electricity, phone. food for managers cafeteria, fuel, maintenance and cleaning 
supplies, just about everything we use to operate is bought on the Kenai Peninsula or 
Anchorage. 

i 
' 

• 

• 

• 
• 
• 

• 
• 

Borough taxes, fish. fuel, food. maintenance parts, landfill fees for trash, gravel, electricity 
Cor the plant and five buying stations, rent for meeting rooms in Homer, phones. dock fees, 
crane fees to City of Homer, gravel. 

Utilities, fuel, food, office supplies, everything except processing and packaging supplies 
(salt, boxes etc.) which are purchased out-of-state. 

Almost all supplies, fuel, repair parts, food, everything except packaging for the fish . 

Parts, fuel, supplies, food . 

Maintenance parts and lubricants, supplies (coffee cups, gloves, cleaners etc.). We buy 
wholesale fuel and retail it from the dock and contract out the snack shop. 

80% of everything except for boxes and other packaging materials . 

Food, utilities, fuel, remodeling materials for bathrooms, addition on engineers shop and 
bunkhouse (all materials purchased in Kenai). 

Can you estimate how much you spend per year in other parts of Alaska that is 
specifically associated with processing salmon? 

• 30% of expenditures are made in Anchorage. 

• About 30% of all purchases arc made in other parts of Alaska. 

• We spend about $2000 to $3000 per year in Anchorage plus supplies and wages for our 
accounting office in Anchorage. 

• We do not spend money in other parts of Alaska. 

• We do not spend money in other parts of Alaska. 
• We buy about lO% of our supplies at COSTCO in Anchorage, 60% in Kenai and the rest we 

bring up from Seattle. 

l 
About 50% of all expenditures are made in Anchorage. 

20% of everything except for boxes and packaging. 

We buy almost everything on the Kenai Peninsula. 
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Processor Ownership 
Six of the nine compames. mcluding the top five in reponed volume of salmon processed in 1994. 
arc owned by Alaskans. The remainmg three are owned by Washington State restdents or persons 
who live m Washington for most of the year. 

Can you tell me something about the ownership of this plant. 
Specifically, are the owners Alaskans or do they live elsewhere? 

• Private corporation established in 1977, owned by two Alaskans. 

• Privately owned by two Anchorage residents. 

• The owners are primarily Alaskan. 

• Privately owned by a Kenai resident. 

• l)rivate corporation. The three owners are Kenai Peninsula residents. 

• Closelv held corporation. Most major stockholders are Kenai Peninsula residents. 

• .\Iaska corporation. The two owners live m Seattle eight months out of the year and in Alaska 
the other four. 

• There are several owners all are outside the State of Alaska. It is an American corporation but 
the owners are not all American. 

• Plant owners are all Washington State residents. Owned by a Washington-based closely held 
corporation. 

Effects of a Reduction in Cook Inlet Commercial Harvests 
In order to examine the potential effects of a reallocation of Kenai River red salmon on the 
commercial processing industry, we asked interviewees several questions about how processing 
employment and expenditures might be affected if the Cook Inlet commercial red salmon harvest 
were reduced by I 00,000 fish by having shorter or fewer openings at the peak of the run. Note that 
most of our study scenarios imply a signiticantly higher reduction in the commercial harvest than 
100,000 fish, in part due to a higher increase in the escapement target (200.000 for most scenarios) 
'md in part because the reduction in the commercial harvest might exceed the mcrease in the 
escapement target. 

The answers to the questions show that not all processors perceive the effects of an increased 
sport fish escapement target in the same way. Reflecting the way that the question was phrased, 
some reasoned that because the the reduced harvest would be a relatively small share of the total 
harvest. the effects would be minimal. Some who clearly opposed any reallocation argued that the 
economic effects would be significant. While the different answers do not provide the basis for a 
precise determination of the effects of a reduction in commercial harvests on the processing 
industry, they suggest several general conclusions: 

l. In most years. 100.000 fish would represent a relatively small share of the total volume of 
salmon processed by Kenai Peninsula processors. For those processors who also process 
salmon brought in from other areas of Alaska, the percentage reducuon in processing would 
be even smaller. 

In response to a commercial harvest reduction, most processors would probably cut back 
on processing industry working hours and overtime pay rather than the number of 
employees hired. 
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3. In any given year, lower commercial harvests affect primarily variable costs, such as labor 
and packaging expenditures, with little impact on fixed costs such as plant maintenance or 
administration. Thus the short-term economic impacts of lower commercial harvests would 
probably be less than proportional to the reduction in harvests. 

4. In the long-term, a reduction in commercial harvests might cause some processing 
operations to go out of business, reducing fixed costs. Thus the long-term economic impact 
might be proportional to the reduction in harvests. 

If total Cook Inlet harvest was reduced by 100,000 fish (3.3% of the total catch 
in an average year) how would that affect the number of workers hired, 

the number of hours worked and their wages? 
• We would hire the same number of workers and possibly cut back on number of hours worked. 

The cut would be very little, if at all. 
• We would hire fewer workers and we would probably cut back on the hours of overtime 

worked. I don't know by how much. 
• We would hire the same amount of workers but their hours would be cut by about one half of 

one percent. 

• We would hire the same number of workers and they would work the same number of hours. 
Since only 30% of our total production is from Cook Inlet, the impact would be minimal. But 
we are unique to the area in this way. Wages would stay about the same as we would replace 
those fish with fish from somewhere else in the state. 

• A reduction of 100,000 fish would have very little effect on employees or wages. We would cut 
back overtime by approximately 6 hours per employee. 

• We would probably have the same number of workers but just give them fewer hours. This 
would cause problems because we are having trouble keeping employees happy now, with not 
enough overtime. We would eventually go under if we cut back too much. 

• Most workers make their profit by overtime pay. This would greatly reduce the overtime. 

• The effect would be far greater than what you could ever estimate. The long term effect is my 
biggest concern. 

• It seems like a very small percent of my take of the run but I would need more time to figure out 
the numbers. If we cut back on number of employees the cuts would be made to in state 
workers. We would still bring up the same number from out of state. 

Would 100,000 fewer fish harvested affect the number of administrative employees 
(office staff) or their wages? By how many? By how much? 

• No effect. 

• Wages would probably be reduced by 5%. 

• Wages would be reduced by a little. 
• No effect. 
• Wages may possibly be affected in the long run. 

• Wages would be reduced but don't know by how much. 
• Wages would be reduced by some. 
• No effect. 

, • No effect. 
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If the commercial fishermen were allocated 100,000 fewer fish, 
how would this affect your salmon processing expenditures on the Kenai? 

• Every expenditure would decrease: food, fuel, taxes etc ... 
• I would spend less on many things in proportion to the amount of fish/hours lost (i.e. 

maintenance, gloves, food). 

• This would lower my spending about $1000 to $3000. 
• 100,000 fish would equal about 100,000 pounds for this plant which is about a half a day's 

work. We would probably replace that fish with fish from elsewhere. So, no it would not 
have an effect. 

I· It depends on the circumstances. If the run was very low then the effect would be much larger. 

My expenditures in general would drop less than l %. i" 
I" Fixed costs would not be affected. Variable costs would be affected proportional to the number 

of fish lost. Can't place a dollar amount on it. 
I I• Most expenditures would go down some but not necessarily in proportion to loss of fish. 

Fixed costs per unit goes up which lowers our profit. 

I• Probably would not have much of an effect. Season to season spending depends on the 
.. prior season. 

How would a lower allocation of 100,000 fish to commercial fishermen 
affect your expenditures in other parts of Alaska? 

• 100,000 is a small portion, expenditures would be affected, but not by much. 
• Fewer fish would affect these expenditures proportionally to the amount of fish lost. 

• Fewer fish would have a minimal effect on these expenditures. 
• Our Anchorage expenditures would probably drop about 1% with a 100,000 fish cut in 

commercial allocations. 
• This spending would probably drop in proportion to number of lost with the lower allocation. 

• These expenditures would decrease, but not necessarily in proportion to the amount of fish lost. 

1

•. No effect. 
, No effect. 

• No effect. 
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Can you give me any other thoughts about the economic impacts on the 
Cook Inlet processing industry if the allocation of red salmon to 

sport fishermen was increased by 100,000 fish? 
• Most direct effect will be on overtime wages, truckers transporting the fish and profitability. 

Although salmon is only 75% of our revenues, sockeye is 90% of our profitability. We have to 
process pinks and chum even though they don't bring a profit, we can't just throw them out. 
Processing sockeye is where we make up for it. 

• As far as the effect on processors goes, two of the Kenai Peninsula plants will show a different 
effect than the others because we both take lots of fish from all over the state. Impacts of 
changes in the Cook Inlet are minimal. Processors who depend solely on Cook Inlet fish will 
show greater effects. As it is, a processor can barely survive on just Cook Inlet fish. It would 
be almost impossible to keep a crew on just Cook Inlet fish because they wouldn't get enough 
hours. 

• This reallocation would hurt the tenders as well as the processors. The impact would be 
enormous on the processors and cause severe cut-backs. 

• The economic impact would be felt 100% locally. Our out-of-state expenditures and 
i_ employment would probably remain the same. 

Invited to offer other comments about a reallocation of Kenai River fish to anglers, several 
processors expressed opposition to the proposal, arguing that escapement was too high and that 
sport fishermen did not need or could not use more fish. 

Other comments offered by processors about increasing Kenai River escapement : 

• I am a sport fisherman and I think the Kenai River already has plenty of fish. I don't see the 
need for more when escapement is already adequate. 

• There are already two King runs and a coho run that are not used commercially. They are 
strictly sport fishing runs. We need to reallocate some of these fish to commercial use before we 
reduce the commercial sockeye runs. Besides, sockeye are not a good sport fish, they don't 
bite. I also have concern for the ecology of the river. It was over-escaped by 300,000 reds last 
year. On the economic side, we put over 15 million dollars into the Homer economy last year 
alone. Tourism doesn't do half that! 

• I don't like the precedent that is being set by the way reallocation is decided. The river habitat is 
what will suffer as more people will be using it. The river needs limited entry as it is. Not more 
fish. This will only make it worse. 

• Peak escapement for sockeye was 700,000 last year. But I ,000,000 actually went up the river. 
The sport fishermen had an extra 300,000 reds but still did no better than usual so 100,000 
more would be a waste of a resource. The commercial fishermen can make better use of these 
fish because they are more efficient. Fewer salmon will be wasted. Also over escapement 
damages the river habitat. 

• I 00,000 commercial fish is worth about $400,000. Sports fishermen have more than they can 
catch already, so this money would mostly be lost to the economy. 

• It would be impossible to let only 100,000 more fish up the river at the peak of the season. 
You cannot tum the "faucet" on and off that quick. Both the sport fishermen and commercial 
fishermen must learn to work together, with the science of resource management as a tool for 
deciding allocation. A greater attempt to eliminate the politics should be made. 
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Cook Inlet Salmon Production 
This section supplements information in Chapter VI on Cook Inlet salmon production in the 1990s. 
It helps provide perspective on the importance of the salmon processing sector. 

Tahle J-1 lists registered buyers and processors of Upper Cook Inlet fishery products over the years 
1992-94. During these years, 4 7 different companies bought fishery products. Of these, eighteen 
companies bought fishery products in all three years. 

Table J-2 provides an overview of Cook Inlet salmon production from 1991 through 1994. (We 
use the term "harvests" to refer to salmon delivered by fishermen to processors, and we use the 
term "production" to refer to salmon products.) The total volume and value of salmon production 
varies widely from year to year, reflecting changes in harvests and prices. In 1992, the total 
wholesale value was $175 million, almost three times the wholesale value in 1991. 

Sockeye salmon usually accounts for at least half and sometimes more than three-quarters of the 
total volume of salmon processed by Cook Inlet processors and a somewhat higher share of the 
total value. Most sockeye salmon are frozen. Between 1991 and 1994, frozen sockeye accounted 
for about 51 percent of the total volume of Cook Inlet salmon production and 84 percent of the total 
volume of sockeye salmon production. Smaller shares of sockeye are canned (less than 10 percent) 
or sold fresh (7 percent). Salmon roe is also a valuable product, representing about 8 percent of the 
total value of sockeye production. 
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Table J-1. Buyers and Processors of Upper Cook Inlet Fishery Products, 1992-1993 

~-- Guv~r,processorlaJ I P!ants!le ! 1'14:?: :993 1994 

i Alaska ciuurmct~~~~~~-.f:::'\::Cn~c:;h~or"'a~ge'e~~-- _x, ~----i~~~~+~~''--------j 

1

.\Jaska Smoked Salmon :\nchora!!e ~ -_, x 
Carlson .S~_a{ood_s Kasilol -~-- ~----+~~__:_X --1---~-'x'-------1 
Coal Pomt l'r::),I.Jinl! Homer -~+~~~~+---~-''--~~ 
I Cook lnlet __ Proces~mg... Kenat 1==·· ~~----+~~--'''-----1--~-'x'--------j 
~ D & lJ Emerpnscs Eagle R1ver f---.- "~-l-~~~+~----
Deep Creek Custom Pack.tng Nirulcluk _ x I x x 

Dr~ net hshen:_sc_"~~~~~~l-'K~e'-'n"'ru"----~~~~--i----------''~~1-~-''--~+---~---'-' ~----+ 
Ed's Kastlof Seafoods Kastlof " 

_R_shh_~w_k_F_is_h~n~e~s'---~~~~-l-'K~c'-'·n~ru,.____~~~~~-~- ''-~+---~-x'~--i~~--'x~-----1 
Great Pacttic Sca"l_oo~d=''--~~~---l-''-''::"::<he:o;,r'-'a"g:_e~~~-+-- ~-+-----~--i----'x------1 
Icicle Seafoods• Homer " ---i----'''----1----''---~ IC::.::==~----------t-"="--------1---- . -
Icicle Seafoods* Seward ~-cx:~--1----'.x'--~ 1----x"-- __ _ 
Inlet Fishenes Jm:." Soldotna -'----+--''--------j-----'-x------1 

ilrUT Seai~ods ol Ak. Kodiak -----+'-----l---------1 
I_J._D_._ \"c~~.::.... .. ~------l~W::a~s~li~Ja,.____ _______ - . r· :-----1~----+---------j 
! K_ac_·h_e~~- Fi s"~cnl!~------------il-'H"o'-'m'-'e"r'------ ____ J_ , ----t---x ______ . ._ ... _, __ 
Kachemak Fish Packers Homer x 

Katch Seafoods -~_::.~c:.··------l"H~o~m~c~r________ _____ --!----''----· ~-
I~K~e~e~n~e~r~P~a=c~~""~~c_ ____________ ~K"'-'as~·~Jo~t_· ----~--- --~- x'---+----"'~~--------~ 
Kenat Custom Seafoods Kenat 
Kenai Packers Kena.t X 

King Crab lnc. Kodiak ' 
Laona Processmg Anchorage .X 

North Alaska fisheries Wasilla X 

Pacific Alaska S!!afoods Nikiski X X X 

Paciftc Gold Seafoods Kenru X 

PacUic Star Seafoods• Kena.t X 

Phoerux Fishenes inc. Anchorage ' 
ePri~·m-,e~A~Ja~s~ka~S=~~'~oo:_d'-'''---------+An~c'-'h~o,_.rn~•·e~------+----"x--~--------+-------~ 
Qualitv Fresh Inc. Anchorage x 1 __ __,x'--------1 
~~~~::..:.e:~-------f-'-"'~~-----l--------4-~---, 
R & 1 Enterpnses Anchorage x x x 
Royal Pactfic Fisheries"' Ken:u x x :-.:; 
SahaJee of Alaska Anchorage x 
Salamato( Seafoods"' Kenat x x x 
Salty lnc. Homer x. 
Samer-l Sea foods Homer X 

Sea Hawk Seafoods Valdez X 

Seasonal Seafoods Kasilof X X .X 

Silvertlp fish Anchorage X X 

Smok:e'n Alaska Seafoods Seward ---1----~--_:x,__ f==cc~~==---------+="-'!___---+- --
Snug Harbor Seafoods Kemu \ x .x 
The Smoke House Seward x 

Trans Aqua lntema110nal* Kasilof x x x 
Wards Cove Pad:.in~r· Kena.t x x x. 
Whitney Foods Anchorage/Kasilof x x x 

lOth and M Seafoods Anchora~e ' x. 
• lntervtewed by ISER for this study. See Appendax. 1 for mtemcw quesuons and results. 
{a) [ncludes only buyers with plants. 
Source: Alaska Department of Fish and Game. Commcn:lall :ishenes Management and 

Development Division. Upper Cook. Inlet Commerctal Fishenes Annual Management 
Repents. 1992-94. lndudes only buyers wtth plants. ISER ftle: Byuerslprocesso~. 



Table J-2. Cook Inlet Salmon Production, 1991-1994 

I i99! I l</92 l i993 1994 

; \urnocr 1>! <.:tlrnpamt!.S rru~·L'S:i!Ol! sock<.:V\.' ~.umon t b l I " 28 -. 
V l11Um!.! or salmon protiUL'llon 1 lb.~ l 

Sockeye 

Frozen \l,l.J-0.605 40.270.844 21.403.912 1"-695.650 
C.lllned '"' 2.6-41.169 I;!) I, :..I) 

Frcsh 1.562.619 !.674.213 !.948.334 1.663.075 
Other ~3.179 88.1191 IJ.) ta) 

TotaL cxd. roe 12.7'76.403 -'4.674.345 26.263.052 16.956.686 
Sockeye WI.! )52.684 1.740.402 937.833 ~09.653 

Total sm:kl!ye 13,129.087 46.414.747 27.200.885 17.666.339 
.-\11 otber spec1c.s. all products 16.504.164 16,004.275 10.688.273 23.884.334 
Tolal volume. all sat moo spec1es and products 29,633.251 62.419,022 '7.889. 158 41.550.673 
Value or salmon producUlln 1$) 

Sockeve 

Frozen 22.997.407 124.382.277 43.526.416 41.947.140 
CJJJned 141 ').495.410 Ll.) 'aJ 
Frcsh -L576.684 4.329.760 4.!6!.10-l ::.940.359 
\lthcr 220.194 ·14!.700( (,l) 1;!) 

r~Jlal . ...:xd. WI! 27.'794.285 ! 38.649.! 47 ~4.717.051 -16.332.055 
s~J..:k...:vc roc 1.970.097 'l.793.210 0.106.672 4.404.114 
TutaJ wck~yc 29.764.382 148.442.357 60,823,723 '0.736.169 

All olhcr spec1es. all proJu..:ts 30.351.899 26.571.468 17.116,751 !4.071.7~9 

Total value. all salmon srx•..:tc.s and produ..:lS 60.116.281 175.013,825 77.940.47~ 84.807.918 
Share ol production volume 

Sockeye 

Frozen 37.6% 64.5% 56.5% 35.4% 
Cwned (a) 4.2% (a) (a) 

Fresh 5.3% 2.7% 5.1% 4.0% 
Olher 0.2% 0.1% (a) (a) 

Total. excl. roe 43.1% 71.6% 69.3% 40.8% 
Sockeye roe l.2% 2.8% 2.5% 1.7% 
Total sockeye 44.3% 74.4% 71.8% 42.5% 

All other specu!s, all pnx.lucts 55.7% 25.6% 28.2% 57.5% 
Total 100.0% 100.0% 100.0% 100.0% 

Share ot product ton value 

Sod:.~y~ 

Frozen 38.3% 71.1% 55.8% 49.5% 
Canned (a) 5.4% (a) (a) 

Fresh 7.6% 2.5% 5.3% 3.5% 
Other 0.4% 0.3% (a) (a) 

Total. cx.cl. r~ 46.2% 79.2% 70.2% 54.6% 
Sockeye roe 3.3% 5.6% 7.8% 5.2% 
Total sockeye ~9.5% 84.8% 78.0% 59.8% 

All other spcc1es, all products 50.5% 15.2% 22.0% 40.2% 
Total 100.0% 100.0% 100.0% 100.0% 

:\ verage wholesale pn..:es tor so~o:keye pnH.Jucts ($/]b) 

Fro1.en $2.06 $3.09 $2.03 $2.85 
Cann~."<i (a) $3.60 (a) (a) 

Fresh 52.93 $2.59 $2.14 $1.77 
Other $3.01 $5.01 (a) (a) 

Total. cxcl. roe $2.18 $3.10 $2.08 $2.73 
Sockeye roe $5.59 $5.63 $6.51 $6.21 
Total sockevc. mel. ""' $2.27 $3.20 $2.2~ $2.87 

(a) Data are confidenuallx'\:aus~,.• k·ss thnn 4 processors produced this producL (b) A.s reported by ADFG. 
Source: Alaska Oepartmcnt ol l;ish and Uilme, data reported by proc~3ors to Commeroal Operator Annual Reports 
(for more detatl, see A~ndiX t i, Tablt! U-9). JSER file: CI sockeye prod anaJysis. 
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AVefa2C, '} J-94 

21.877.753 
(a) 

!.712.060 
(a) 

25.167.622 

935.143 

26.102.765 

16.770.262 
42.873.026 

58.213.310 

(aJ 
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Salmon represented more than 90 percent of total revenues for five of the nine companies we 
intrviewed, 75 percent of revenues for two, and 60 percent and 50 percent of revenues for the 
remaining two companies. Some of the companies process fish flown in from other parts of Alaska. 
Other species processed include halibut, herring, black cod, and crab. Three companies stated that 
between 70 and 75 percent of their expenditures were associated with processing salmon; four 
stated that more than 95 percentof their expenditures were associated with processing salmon. 

Processors reported that most frozen salmon is shipped in 50-pound boxes stacked into standard 
( 40-foot) freezer vans. When the vans are full, they are driven to Anchorage by the processing 
companies themselves or by trucking companies. Processors mentioned nine trucking companies 
used to transport salmon to Anchorage. At the Port of Anchorage, the vans are driven onto ships or 
barges and transported to domestic or international markets (primarily Japan). One company 
reported successful production of fresh red fillets that are air-freighted to domestic markets. 
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Appendix K. Summary of Technical Approach to Using Discrete Choice 
Methods for Estimating Net Economic Benefits 

The cost-benefit portion of the Cook Inlet salmon allocation study relies on 
discrete choice methods to estimate net values of changes in catch rates and other 
measures of fishing quality that might result from a change in fisheries 
management. The two principal approaches use variations on the Random Utility 
Model and dichotomous choice contingent valuation. This appendix summarizes the 
general technical approach for one of these methodological tools -- the Random 
Utility Model (RUM) -- and briefly discusses how RUM models will be used to derive 
willingness to pay (WTP) or other forms of net economic benefits. The appendix 
contains three sections. First we summarize the random utility model used for sport 
and personal use fishing. Next we discuss how we extend RUM to estimate the net 
benefits of a job in commercial fishing. Finally, we discuss how we build an 
analogous model to estimate Producers Surplus in commercial fishing operations. 

Random Utility Model for Sport and Personal Use Fishing 

We rely on applications of the Random Utility Model (RUM) (Domemcich and 
McFadden, 1975) to estimate consumers surplus in sport fishing and personal use 
fishing. The RUM has been widely used with survey data to estimate willingness to 
pay for sport fishing and other non-market amenities (Bockstael, McConnell, and 
Strand, 1989; Morey, Shaw, and Rowe, 1991) When applied to non-market 
valuation of recreational activities, RUM is often called the travel-cost model, 
because it relies on variations in travel costs to identify willingness to pay. 

The RUM assumes that each person faces a set of choices at some point in 
time and selects the alternative that is expected to provide the highest utility. For 
sport and personal use fishing, the alternatives are fishing trips to specific locations 
(possibly for different target species) during a time interval. We will be modeling 
fishing choices during weekly time intervals to the extent data permit, and monthly 
intervals otherwise. 

We model, therefore, a person who faces a set of N fishing alternatives during 
each time period. Indirect utility, Wij, for individual i in period tis achieved from the 
choice of the alternative j that has the maximum utility at the time: 

where Y; is income and C;;1 is the cost of the fishing trip. The vector X; represents a 
set of characteristics of individuals that might affect their fishing behavior, such as 
angler experience, preference for certain types of fishing experiences, and 
ownership of boats and cabins. The vector z,., includes the set of characteristics of 
fishing sites that might affect their desirability to anglers. Utility of each alternative 
may contain a random component that represent factors that are known to the 
individual at the time they make their chioice but which cannot be observed or 
predicted in advance. 
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McFadden (1982) defines the characteristics required for indirect utility, W, in 
order for a RUM model to be consistent with utility maximization. One such 
functional form that permits some flexibility of substitution among alternatives that 
is often used in applied studies is the nested multinomial logit model, based on the 
Generalized Extreme Value (GEV) distribution. With two levels of nesting in the 
choice structure, we may write the probability that the angler selects the jth 
alternative on a given fishing trip as 

where 

N 

sit = L eVikt . 
k=l 

We estimate the equation for p( VJ from observing how variations in the choice 
of the fishing activity are associated with variations in observations on X and Z. For 
computational purposes, Vis ordinarily assumed to be linear in its parameters. The 
probability that the angler actually takes n trips (or number of trips grouped into m 
categories) in time period t, n:imt• is similarly estimated as 

eUimt 
lrimt = -R ' 

it 

where 

1;1 represents the inclusive value for the site choice equation, equal to ln(S;1), and R;, 
is given by 

R;r = Leuimt. 
m 

Measures of economic welfare such as consumers surplus may be derived 
from discrete-choice models of demand in analogous ways to derivations from 
continuous demand models (Small and Rosen, 1981 ). Consumer's surplus for the 
option to fish at site j under a given scenario s of assumptions about quality of 
fishing at each site is defined as 

CS;,S = f p(v(v; -c;i1,X;,.z;/))dcif, 
' Cijt 
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where p( v( Y; - C;i" X;1,Z/)) represents the demand function for trips to site j in 

period t and cij,' represents the trip cost under scenario s. Welfare effects of 
changes in fishing quality may be estimated by comparing estimated consumer 
surplus in two scenarios with different fishing quality. 1 When the marginal utility of 
income is constant, such as in a single-stage RUM logit model, the integral above 
may easily be derived analytically as the inclusive value, plus a constant of 
integration, divided by the marginal utility of money. In the single-stage logit model, 
minus one times the coefficient on trip cost provides an estimate of the marginal 
utility of money. That is why we may speak of the inclusive value as an index of 
willingness to pay.2 

In more complex RUM models involving a nested choice structure, the 
marginal utility of money may vary across branches of the decision tree. In this 
instance, a formula for the integral of the demand function cannot be derived 
analytically, and numerical integration is required to evaluate the change in welfare. 
This is the case for the frequent anglers in the current study. Performing repeated 
numerical integrations to estimate changes in WTP for numerous study scenarios is 
possible but impractical. Instead, we use an approximation used by Jones and 
Stokes ( 1991) for a similar model, given by the following formula: 

WTPiit 1 
- WTPij/ = ~[ Q;1

1 1n( S;11
)- q/ In( S/)], 

where Q;,• represents the expected number of trips in period tin scenario s (derived 
from estimates of 1t;m1), and p equals the marginal utility of income (-1 times the 
coefficient on trip cost, cij, in the site-choice equation). This formula includes the 
simplifying assumption that characteristics remain the same in any two comparison 
scenarios for all sport and personal use fisheries not affected by management of 
Kenai River sockeye. Changes in Kenai salmon fishing opportunities will change the 
estimates of V for those sites, which also affects S, the measure of overall quality 
of fishing opportunities. That will affect 1t;mr• so that Q;1

1 will in general differ from 

1 Small and Rosen ( 1 981) show that under the assumption of weak complementarity 
between quantity demanded (fishing trips to Kenai River sites, for example) and the 
measures of quality that change (Kenai sonar). one may use a simpler formula for the 
change in welfare based on integrating demand over the change in quality. Weak 
complementarity implies that there is no value to taking another fishing trip to the site if the 
quality variable is zero, and no value to improving site quality if there are no trips to that 
site. The functional form for the travel cost model we estimated (see Appendix A) does not 
satisfy weak complementarity. For example, the Kenai sockeye sonar count could be zero, 
but the fishing could still be good for other species, creating potential value for Kenai fishing 
trips. For this reason, we rely on the difference between the total estimated WTP in the two 
scenarios to estimate the change in net value. 
2The constant marginal utility of income characteristic of the RUM model implies that the 
change in compensated demand equals the change in Marshallian demand, so the various 
common measures of welfare are equivalent. (See McConnell (1995) for a further discussion 
of this point.) 
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q1,2. We simply add up the change in willingness to pay for all anglers and time 
periods to obtain the total estimated change in net benefits. 

K-4 

Willingness to pay for guided sport fishing. Several options are available for 
treating guide services in sport fish willingness to pay (WTP). Each carries with it 
some methodological problems. If we exclude guided fishing trips from the analysis 
entirely, we bias the estimation of willingness to pay against specific sites that 
have relatively more guided fishing activity-- i.e., the Kenai River. If we include 
guided fishing trips in the data but exclude guide and charter costs from fishing trip 
costs, then we understate the cost of the trip. Jones and Stokes (1987, 1991) 
appear to have taken the second approach in both their studies. 

A serious problem with the Jones and Stokes approach is that it leaves the 
analyst without any information to predict how guide expenditures might change if 
people alter their fishing activities. A rationale for their approach, however, is that if 
one includes guide costs, the site-selection results may be biased if one excludes 
potential guide costs at substitute sites. Predicting guide costs for alternative sites 
is difficult, but not impossible. 

We assume that sport fishing and guide services are close complements, 
especially for inexperienced anglers. We included the cost of guide and charter 
services as a separate component of fishing trip costs to be explained. We 
estimated predictive equations for guide expenditures at sites where guide services 
are available, assuming guide costs depend on angler characteristics such as skill 
and income, fishing trip variables such as number of anglers and fishing hours, and 
on site characteristics. The equations were estimated using a censored regression 
(tobit) procedure to account for censoring of the observations at zero (guide 
expenditures cannot be negative). The regression results are shown in Appendix A. 

With this procedure, the RUM model automatically counts anglers' willingness 
to pay for guide services as part of the consumer surplus for sport fishing. A 
separate willingness to pay for guiding cannot be identified. However, total 
consumers surplus should more accurately reflect WTP for sport fishing -- since 
guide consumer's surplus cannot be earned unless the household goes fishing. 
Under this protocol, changes in site selection and participation predicted by the 
travel-cost model will predict changes in guide expenditures in the same way that 
they already predict changes in transportation and food and lodging costs. 

Extension of RUM for Workers Satisfaction Bonus in Commercial Fishing 

Given a set of potential N alternative jobs that an individual has the 
opportunity to select, we model the indirect utility that person i derives from the jth 
alternative as, 

Wf; = W(k; + Yij,X;.Z;). 

where k; is non-work income and Yij is work income. The time subscript t is omitted 
for ease of exposition, but the time period of reference is the fishing season. For the 
WSB analysis, X represents a set of variables for characteristics of individuals that 
might affect their preferences for different types of jobs. The Z variables now 
measure job characteristics such as rate of pav. hours, working conditions, etc., 
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that we think people might value in any given job. Data for the X variables, the Z 
variables -- characteristics of specific job alternatives for respondents -- and 
preferences for job alternatives will be collected from 1 994 commercial fishing 
permit holder and crew surveys. 

The theoretical framework for calculating the total net benefits of a job is 
similar to that of RUM. Given an indirect utility W, we model the probability of 
choosing the jth job as 

e~j 
Pij = T' 

I 

where 

N 

S; = L;ew*. 
k=l 

We estimate the equation for p( W) from observing how variations in individual's job 
choices -- either historical or hypothetical -- are associated with individual 
characteristics X and job characteristics Z. Cook Inlet set net or drift net operations 
are considered as different jobs for permit holders, captains and crew. Some job 
characteristics such as pay and hours may vary under different scenarios. Other Z 
variables such as the physical and social environment of the job remain the same in 
all scenarios. 

The total net benefits conferred by a particular job opportunity j paying an 
income of y1 in scenario s are calculated by 

y 

WTP/ = J p(W(k; + yij,X;,Z/))dyij 

For the legit model, this integral evaluates to 

j-l N 

where S/'= S/- eW/ = L;eW;/ + L;eW;,', and f3 equals the marginal utility of 
k=l k=j+l 

income, measured by the coefficient on work income, Y;i in the equation for W. The 
formula essentially measures the difference between the value of all available job 
opportunities and the value of all job opportunities excluding job j. 

The total willingness to pay measured above takes into account the job's 
relative earnings as well as the non-monetary benefits. It represents the increment 
in welfare that person i derives from having the opportunity to work in job j. If the 
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job is eliminated, the WTP amount represents a loss of welfare to society. If the job 
continues, it has a social opportunity cost given by the accounting identity: 

OCij = Yij - WTPij. 

The Workers Satisfaction Bonus (WSB) is usually defined to represent only the 
non-monetary benefits of a job. It should be clear, however, that the worker also 
derives benefits from being able to earn more money in a particular job than in any 
other available alternatives. The WTP measure takes into account the WSB, but will 
be higher (or lower) than WSB if the monetary earnings in job j are higher (or lower) 
than in substitute jobs. If one needs an estimate of the strictly non-monetary 
portion of the benefits of job j, one evaluates the above formula for WTPif1 with 
work income, y, set equal to Yif for all jobs. 

Changes in Kenai commercial salmon fishing revenue and operations will 
change estimates of W for Cook Inlet salmon fishing job alternatives. This affects 
S, the measure of overall quality of the individual's job opportunities. If we assume 
that the Cook Inlet salmon fishing job (job f) is the only one that changes between 
the two scenarios, the change in WTP is estimated as: 

A portion of the change in WTP between the two scenarios may be due to a 
change in non-monetary benefits. Since earnings in scenario 1, Y;i,, differ from Y/. 
it appears that one can produce two estimates of the change WSB: one evaluating 

the formula for WTP;1
- WTP/ at y= Y;/ for all jobs, and one applying y= Y/· 

However, the constant marginal utility of income assumption in RUM assures that 
these two estimates will be identical. 

Estimates of WTP and WSB for commercial fishing jobs using the above 
method are sensitive to the perceived quality of alternative jobs. However, the 
portfolio of alternative jobs included in the estimation affects the estimated change 
in WSB relatively little under different scenarios affecting the commercial fishery, 
provided that the set of alternatives contain the best substitute job. The best 
substitute job will be elicited by asking survey respondents what job they would try 
to obtain, if any, if the entire Cook Inlet salmon fishery-- sport, personal use, and 
commercial -- were shut down due to low run size levels. 

Alternative jobs elicited from survey respondents that are hypothetical and not 
actually available can be included as alternatives in order to estimate the 

parameters of W(k; + Yij,X;.zi). To estimate the WSB, however, one uses only 

actual substitute jobs. That is, if there are r actual substitutes and N-r hypothetical 

alternatives, the formula for WSB should substitute S; and S;' for Sand S', 
respectively, where 
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- r 
S/ = Le~/ 

k=1 

and 

{::,1 r 
S/ '= S/- e~/ =LeW;/+ LeW;/ 

k=1 k=j+1 

Extension of RUM for Producers Surplus in Commercial Fishing 

The analogy of RUM on the production side can be called the Random Profit 
Model (RPM). The basic approach is to use observations on the choices of firms 
among discrete alternative activities to estimated a profit function for the set of 
activities. While RUM analyzes a tradeoff between observed travel costs and 
unobserved utility, RPM measures a tradeoff between observed revenues and 
unobserved costs. We assume that firms maximize profits. 

Given a set of N potential alternative productive activities that a commercial 
fisher can select during time period t, we model the value of the profits from the 
activity as 

V;it = v( Yijt - k;, X; ,Ziit) = Yiit - k; - c( X; ,Zijt), 

where k; represents fixed costs that do not depend on which, if any, fishing 
activities are undertaken, Yijt is gross revenue from fishery j in time t, and Cijt is the 
(variable) cost of fishing that activity. The choices available include all those 
fisheries that are open during the time period for which access is unrestricted and 
the individual owns a boat with the appropriate gear, or for which the individual 
owns a limited entry permit. The option not to fish in any Alaska commercial fishery 
is an additional alternative in each period . The time period measures a realistic 
choice horizon for the decision on whether or not to participate in particular fishery 
openings. 

For this model, X represents a set of characteristics of Cook Inlet salmon 
permit holders and the boats and gear they own that might affect their ability to 
earn profits in different activities. Z is a set of exogenous variables affecting fishing 
costs (cost-shift variables) including characteristics of fisheries. The Z variables may 
vary among individuals as well as among fisheries. Data for fisheries participation, 
revenues from participation, and most X variables are derived from Alaska 
Department of Fish and Game landings, vessel license and permit data. 

We model the probability that the ith commercial fisher chooses the jth 
activity in period t as 

efl~;r 
Piit = $.' 

I( 
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where 

N 

S;1 = L ePV;,. . 
k=l 

We estimate the equation for Vas a multinomial log it from observed variation in 
choice of activity j, associated with variation in revenues, y, and in the X and Z 
variables that affect costs. The parameter fJ is estimated as the coefficient on 
revenues, y. Separate equations will be estimated for set net and drift net permit 
holders. 

To measure the operating profits (producers surplus) derived from fishery j 
(Cook Inlet salmon fishing) over a time horizon T, available in, for example, scenario 
s, one measures: 

For the log it model, this formula evaluates to 

where 

s.s'= s.s- eP~/ 
I I 

j-1 N 

= L: ePV;: + L: ePV;: . 
k=l k=j+l 

The time horizon, T, represents the period over which the profit equation has been 
estimated. Ordinarily, T refers to the salmon fishing season-- the period within 
which a permit owner's intent to fish for Cook Inlet salmon might affect his or her 
decision to participate in some other fishery. However, the equation can be 
estimated over any time period. We will also investigate a simplified version of the 
model in which the choices are only whether or not to participate in the Cook Inlet 
fishery fish, estimated as a binomial logit over a number of years. In this instance, 
revenues vary with prices as well as quantities, and the cost shift variables include 
time series cost-shift factors such as fuel prices. 

Changes in run sizes and management regulations in various scenarios will 
change estimates of V for the Cook Inlet salmon fishing activities, while scenarios 
with different prices may affect V estimated for all fishing alternatives. These 
changes affect S, the measure of overall maximum expected profit from the full set 
of available activities. If we compare two scenarios that differ only with respect to 
Cook Inlet salmon fishing (activity J), the difference in producers surplus is 
estimated as 
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Estimates of producers surplus from the Random Profit Model, unlike those 
estimated from direct elicitation of marginal costs and revenues from permit 
owners, provide a subjective evaluation of expected costs and revenues for 
alternative activities. This means that they include an estimate of permit holders' 
WSB for Cook Inlet salmon fishing relative to other fisheries, and in a cruder form, 
between Cook Inlet salmon fisheries and non-fishing jobs. The WSB estimate is less 
precise for non-fishing jobs because it does not include specific job characteristics 
in the analysis. 

Theoretically, one can integrate the Random Profit Model with estimation of 
WSB based on the Random Utility framework if alternative jobs determined from the 
survey are added to the list of alternative activities. Estimation of such an equation 
is impractical, however, due to differences in the way that data will be obtained for 
the two analyses. Consequently, we used the estimates from the Random Profit 
Model to model how changes in operations would affect net benefits of permit 
holders, including WSB, during the course of a fishing season. A separate WSB 
analysis described above was used, however, to estimate the change in net value 
of crew members, whose WSB will not in general be included in the estimates for 
permit holders. 
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APPENDIX L: COMPARISON WITH 
RELATED STUDIES 

A number of studies have been done in Alaska on economic contributions of the sport or 
commercial fishing industries. None of these studies have had the same specillc objectives as this 
study: to compare the economic effects of specific changes in management on both the sport and 
commercial fisheries. However, other studies have used methods similar to those used in this study 
to estimate net economic value or economic impacLs associated with Alaska sport or commercial 
fisheries. 

The following studies of Alaska fisheries are the most comparable in te1ms of methodology and 
scope: 

Jones and Stokes Southeast Study: Jones & Stokes Associates, Inc. 1991. 
Southeast Alaskti Sport Fishing Economic Studv. Final Research Report. December 1991. 
(JSA ~8-028.) Sacramento, CA. Prepared for Alaska Department ol Fish and Game, Sport 
Fish Division. Research and Technical Services Section. 

Jones and Stokes Southcentral Study: Jones and Stokes Associates, Inc. 1987. 
Southcentral Alaska Sport Fishing Economic Study. Prepared for Alaska Department of Fish 
and Game. Sport Fish Division, Research and Technical Services Section. 

E3 Consulting Kenai River Study: E3 Consulting. 1994. A Socioeconomic 
Assessment of Kenai River Fish Production on the Regional Economv. Prepared for the Kenai 
Peninsula Borough. 

McDowell Seafood Industry Study: The McDowell Group. 1989. Alaska Seafood 
Industry Studv: An Economic Profile of the Serl{'ood Industry in Alaska. Prepared for the 
Alaska Seafood Industry Study Commission. 

ISER Commercial Fishing Industry Study. Malthew Berman and Teresa Hull. 
1987. The Commercial Fishing Industry in Alaska's Economy. Umversity of Alaska 
Anchorage, Institute of Social and Economic Research. 

We briet1y compare each of these studies with ISER's Cook Inlet study in terms the questions 
addressed. methods used, data sources, and economic findings. This is only a summary 
comparison. for the purpose of providing readers with a general understanding of similarities and 
differences between the ISER Cook Inlet study and a few other Alaska smdies which are most 
directly comparable. A detailed comparison would require examining numerous technical details 
relating to study objectives, definitions, data collection, model structure <md model assumptions. 
Many other studies of Alaska sport and commercial fisheries, as well as fisheries in other states and 
countries, could also be included in a more detailed review and comparison. Some of the other 
Alaska studies are listed at the end of this appendix. 
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Study Objectives 

Jones and Stokes Southeast Study 
The Jones and Stokes Southeast Study was completed in 1991 for the Research and Technical 
Services Section of the Alaska Depamnent of Fish and Game, Sport Fish Division, Research and 
Technical Services Section. The executive summary of the report described the goals of the report 
as follows: 

The primarv goal of" rhe srudv was to develop appropriate economic data and models j(;r evaluating 
management alternatives affecting sportfisheries in Southeast Alaska. Specific study objectives are 
ro: 

• estimate spending by resident and nonresident anglers and related economic impacts on the 
Southeast and state economies associated with.fi·eshwater and saltwater sport fishing in Southeast 
Alaska during 1988;! 

• estimate nonnwrket values bv harvest area associated with freshwater and saltwater sport fishing 
activities of resident a11d nonresident anglers in I <)88: and 

• develop a computer modeling system capable of"n'a!uating changes in market and non-market 
values associated with sport fishery enhancement programs, resource allocation proposals, and land 
use planning alternatives. 

Jones and Stokes Southcentral Study 
The Jones and Stokes Southcentral Study was completed in 1987 for the Research and Technical 
Services Section of the Alaska Department of Fish and Game, Sport Fish Division, Research and 
Technical Services Section. Chapter 1 of the report described the goals of the report as follows: 

This study has two primary analytical objectives: 

(I) to estimate expenditures of sport anglers bv water body fished and species sought, and the 
economic impact of" total angler spending on sportfishing in southcentral Alaska at four levels: 
Kenai Peninsula, Anchorage area, rest of Alaska, and outside ofAlaska; and 

(2) To estimate nonmarket values (or consumer'.\' surplus) ofsport.fishing by water body fished 
and species sought. These values are the benefits to anglers over and above the expenditures they 
make to participate in sport fishing. 

In addition to these primary objectives, the studv also examines: 

• the j(1ctors that influence the decision to sportfish and that determine the nwnber of sport 
fishing trips taken bv resident anglers: 

• The role that site attributes such asf{!Cilities available, crowding, and fishing conditions play in 
the selection of sport fishing sites; 

• rhe economic value of catching additional king salmon on the Kenai River: and 

• !he change in economic values resulting jimn closing the Kenai River to king salmon sport 
fishing during the last week in July. 
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E3 Consulting Kenai River Study 
The E3 Consulting Kenai River Study was completed in 1994 for the Kenai Peninsula Borough . 
. \ccmding to the executive summary, the study 

... examines the importance of the Kenai River chinook and sockeve salmon runs to the Borough 
economv and etjects of the Borough economv of dramatic declines in run strength. The magnitude 
of the declines are lnpothetical but are designed to indicate the magnitude of loss which could be 
expected due to declines injish production or return to the Kenai River . .. Two different scenarios 
ore examined: changes to the chinook recreational fishery on the Kenai River and changes to the 
sockeve recreationalfisherv on the Kenai River and commercia/landings of" Kenai River origin 
sockeve . ... The changes examined were limited to the Borough economv. It is not possible to 
reliablv use the results from this studv for allocational purposes since the scenarios do not offer 
comparative results. 

lVIcDowell Seafood Industry Study 
The McDowell Seafood Indusu·y Study was completed in 1989 for the Alaska Seafood Industry 
Study Commission. a group of more than 25 state agencies and commercial fishing industry 
clrganizations. .\ccording to the foreword, the report had two purposes: 

The .first is to <fUilntif\· the impacts of' the state's largest private basic industrv on the economy of 
Alaska ... The second purpose is to describe this complex and diverse industry to the Alaskan 
public. 

ISER Commercial Fishing Industry Study 
The ISER commercial fishing industry study was completed in 1987. According to the 
introduction: 

This paper discusses the importance of the commercial fishing industrv ro Alaska's economy. 
We measure economic effects primarily in terms of employment and income. 

Comparison with Objectives of ISER Cook Inlet Study 
The most obvious difference in objectives between the ISER Cook Inlet study and other studies is 
that the ISER Cook Inlet study looks at both the sport and commercial fisheries. Most other studies 
have looked at only the sport fishery or only the commercial fishery. Of those studies discussed in 
this appendix, only the E3 Consulting Kenai River study looked at both fisheries. However, the 
purpose of the E3 Consulting Study was not to compare the economic effects of allocation between 
the sport and commercial fisheries, but rather to get a sense of how a major reduction in run size 
might affect both fisheries. 

A second difference is that most other studies had the primary objective of assessing total economic 
value or total economic impacts associated with sport or commercial fisheiies, rather than the 
change in economic value or impacts associated with a change in fishing conditions. Although the 
Jones and Stokes studies included case studies of changes in economic value and impacts associated 
with closing specific sport fisheries for a period of time, these case studies were not the primary 
clbjective of the .Iones and Stokes studies. In contrast. the primary purpose of the ISER study was 
to cxan11nc economic effects of relatively small changes in harvest levels (compared to long-term 
'1verage harvests) in specific sport and commercial fisheries. 

A third impon:uu difference is that none of the studies attempted to measure the net economic value 
\lf the commercial fishery. The E3 Consulting Kenai River, McDowell Seafood Industry and ISER 



Cummerci<J.l Fishing studies focused only on econom1c impacls or the commercial fishery. 

Table L-1. Selected Economic Studies of Alaska Fisheries: Major Study Goals 

Stud v ,\lajor Study (;oals 

ISER CtXlk lnle! Study :\ssess how lcttin~ more sockeye into the Kt:nat River would affect: 

Net cconormc value of t11c sport fishery 

Net economic value of tlw commeretal fishery 

Economic impaCL'i of the sport fishery 

Economic impact'\ of the commercial fishery 

I dill'.'> and St1)kcs Southeast Esumatc tlw total cco!HHillL' impact and total cconormc value associated 
Study witll southeast Ab.L~ka sport fishing. by sue and spcctcs 

Develop models capable of evaluating: changes in net economic value and 
economic impat:L'i ol sport lishcry mmtagcmcnt allcmatives 

As a model application. estimate how closing the Juneau area king and 
coho fishery for 5 weeks would affect net economic value and economic 
impacts 

Jones and Stokes Estimate total expenditures associated wtth southccntral sport fishing. 
Sout11ccntral Study 

Estimate non~markct values associated with soutllccntral sport fishing, by 
site and species. 

Estimate effects of site characteristics and otllcr factors in sport angler trip 
decisions. 

Estimate ch:mgcs in net economic value and cconormc impacLs associated 
witl1 dosing the Kenai River king fishery for one week. 

F.i Cnnsulting Kenat River Dcscrihc how chinook and sockeye runs at feet !..he Kenai Peninsula 
.\tully Borough economy. 

Assess how t11e Borough economy he affected by significant run declines. 

).!cDowcll ScaJ(lod Industry QumHify economic impacts ol tht commen:ial fishing industry statewide 
Sruuy <llld by region. 

ISER Commercial Fishing Estimate cmploymem and income impacts of the Clllnmcrcial fishing 
1 ndusuy Study industry. hy region. 

Surveys 

The sport fishing analvsis in both the ISER Cook Inlet studv and the Jones & Stokes studies was 
!lased on surveys of res1dent and non-resident anglers. !SER surveyed res1dent anglers by 
telephone. while Jones & Stokes surveyed anglers by mail. 
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Tu cullect data for the Cook Inlet commercial fishing analysis. !SER conducted maJOr telephone 
surveys of Cook Inlet commerCial fishing penmit holders and crew. The E3 Consulting study was 
hascd in pan on data from a small survev of commercial fishennen reponed in another study 
iCoughenowcr. Cenrral Kenu1 Pminsula Commercial Fish in!( Studv). ~either the McDowell 
Seafood Industry Study nor the ISER Commercial Fishing Industry collected survey data from 
c·ummercial fishermen. However. the McDowell Seafood Industry Study was based in part on a 
mail survey of Alaska seafood processors. 

Table L-2. Selected Economic Studies of Alaska Fisheries: 
Comparison of Surveys 

Study SurYcys 

ISER Cook Inlet Stully Telephone surveys of resident ~mglers l statewide & southccntral) 

~1ail survey of non·resident anglers 

Telephone survey of commercial fishing permit holders 

Telephone survey of commercial fishing crew 

lllllCS and Stokes Southeast \'latl survey ul SouLllC(L"il Ala,'lka resident ;:mglers 
Study 

Mail survey of non-resident anglers 

Mail survey of southeast Alaska sporH!shing related businesses 

Jones <md Stokes Mml survey of Soutl1central Alaska residclll anglers 
SoutiJcentral Study 

Mail survey of non-resident anglers 

Mat! survey of Southcentral Alaska sport-fishing related businesses 

E3 Consulting Kenai River ( nonel 
Study 

YlcDowell Seafood Industry Mail survey of Ala~ka seafood processors 
Study 

ISER Colllinerctal Fishmg (nonel 
Industry Study 

Study Methods 

The Jones & Stokes studies used the same three methods as the ISER Cook Inlet study to assess net 
economic value and economic impacL~ of the spon fishery: travel cost, contingent valuation, and 
mput-output. Although there were many specific technical differences between the Jones & Stokes 
methods and the ISER methods, the general theoretical approach was essentially the same. 

Travel Cost Analysis 

The travel cost model used in Lhc ISER (',,ok Inlet studv was verv similar to that used in the Jones 
& Stokes Southeast Study. Fur both studtes, anglers faced a two~part weekly choice structure: 
whether to go fishing, and (!'or those who fished) where to fish. The Jones & Stokes Southcentral 
Study decision tree structure was more complex, with separate steps to estimate first a target 



Table L-3. Selected Economic Studies of Alaska Fbhcrics: 
Comparison of Methods 

Sport Fishery Analysis Comrncr ... ·ial Fishel)' Analysis 

Economic 

Net cLllOnmic v,Jluc impact Eo..·tmomrc unp<hl 

assessment assessment Net cc\)nomic va!w; a:-.:.n~llleiJI as:-.t.:SSOiCill -
Trave! Input- Observed Jub Input- El-llO\llnlL 

cost Contm~cnt output choices Cnntmgcnt r .1nkw::; ~1utput h..!SC 

StuJy mcxki valuatidn model method valuatiun method lllt)dd llll)dcl 

ISER Cook Inlet Study X X X X X X X 
Jones and Stokes Southeast Study X X X 
Jones and Stokes Soutbcentral Study X X X 
E3 Consulting Kenai River Study X X 
McDowell Seafood Industry Study X 
ISER Commercial Fishing Study 
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Contingent Valuation Analysis 
The ISER Cook Inlet study included a contingent valuation analysis of residents' willingness to pay 
lor better sockeye fishing on Lhe Kenai River, The Jones and Stokes Southeast study included a 
conungcnt valuation analysis of the change in net economic value associated with increasing king 
salmon harvest opportunities in southeast Alaska. The Jones and Stokes Southcentral resident 
survey included contingent valuation questions intended for use in estimating the value of the Kenai 
River king salmon fishery. However, because of a descriptive error in the survey, the results of the 
contingent valuation analysis were not presented in Lhe study report 

The Jones and Stokes Soulhcentral study also included a discrete-response contingent valuation 
survey to estimate net economic value to non-residents of sport fishing in Alaska. Non-residents 
were asked whether Lhey would have made their most recent trip to Alaska if Lhe cost had been 
higher by varying amounts. Responses were used to estimate the probability of visiting Alaska 
given different incremental costs. Based on these probabilities, Lhe study estimated the median and 
mean values of nonresidents' net willingness to pay for sport fishing in Alaska. The median and 
mean values of $217 and $332 for all non-residcnL> were "consistent with the results from the travel 
c·ost model which implies a mean value of $305 per llip for spon fishing in south central Alaska." 

Contingent Behavior Analysis 
An important issue for Lhe ISER Cook Inlet study was how time spent by non-resident tlsherrnen in 
Alaska might change in response to a change in sport fishing opportunities. The answer to this 
question is imponant for assessing potential economic impacts of management changes. The ISER 
study developed rough estimates for changes in the number of days spent in Alaska by non-resident 
fishermen. based on contingent behavior questions about whether and how different bag limits 
would have affected the time Lhey spent in Alaska. Neither of the Jones and Stokes studies 
addressed the issue of potentical changes in time spent in Alaska by non-resident fishermen. 

Commercial Fishery Net Economic Value Analysis 
None of the other studies reviewed in this appendix attempted to assess net economic value of the 
commercial fishery. ISER has previously used Lhe observed choices method as part of a cost-benefit 
analysis of groundfish management alternatives for the North Pacific Fishery Management Council 
(see NPFMC. 1992. listed at the end of Lhis appendix). 

Economic Impact Analysis 
The ISER Cook Inlet Study economic impact analysis used the Alaska Input-Output Model, 
designed at ISER for analysis of the Alaska economy. The ISER Alaska I-0 model is based on the 
BEA Regional Interindustry Modeling System II (RIMS !I) method. but makes a number of 
additional adjustments, as described in Appendix L We used the I-0 model in combination with a 
commodity by industry matrix to allocate sport fishing expenditures to industries within the Alaska 
l-0 modeL Sport fish expenditure data were based primarily on angler surveys, 

Jones & Stokes used the BEA's RIMS II method to construct the I-0 model for their study of the 
economic impacts of sport fishing in Southeast Alaska. but made fewer adjustments to the 
coefficients than we did. Jones and Stokes' Southccntral 1-0 study adjusted Lhe BEA's national I-0 
table using an earlier version of RIMS to develop input-output models for the Anchorage area, the 
Kenai Pemnsula, the rest of Alaska, and oul~idc Alaska. Both studies used angler and business 
surveys to make additional adjustments for the rrincipal industries serving recreational anglers. 

The E3 Consulting Kenai Peninsula Study examined only economic impacts on the Kenai Peninsula 
Borough economy. Expenditure data for the recreational fishery were based primarily on 
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mfonnation collected lc1r the Jones and Stokes Southcenu·al study as well a> ADF&G harvest data 
and expenditure data reported in the Central Kenai Peninsula Commercial Fishing Study 
I Cou£hcnowcr. 1 989) The E3 stud v used the Alaska Fisheries Economic Assessment Model 
I AFE~AM). an input-output model developed otiginally for the Alaska Sea Grant program for the 
purpose of assessing ecc1nomic 1m pacts of commercial rishenes. AFEAM is based on the U.S. 
Forest Services IMPL\N model. whtch uses a different procedure from RIMS II for adjusting the 
national input-outputtahle tsee Jensen. I t)t)2). 

Table L-4 compares the estimated statewide economic effects per dollar of sport angler spending 
implied by the ISER Cook Inlet study and the Jones & Stokes studies. In the ISER Cc10k Inlet 
study and the Jones & Stokes Southeast study. each dollar of angler expenditures had roughly 
similar impacts on Alaska output. earnings and jobs. In the Jones and Stokes Southcentral Study, 
economic impacL> per dollar of cmnhined resident and non-resident expenditures were roughly 
twice as high as for resident expenditures in the ISER Cook Inlet Study, and roughly 50 percent 
higher than for non-restdent expenditures in the ISER Cook Inlet Study. However, the Jones & 
Stokes Southcentral study estimated economic impacts for all southcenu·al fisheries, not just the 
Kenai River. 

Sport Fishing Net Economic Value and Impacts 

Both of the Jones and Stokes studies focused primaiily on the total economic value and total 
economic impacts associated wtth sport fishing sites and species, while the ISER study focused on 
the change in economic 1•alue and economic impacts associated with a change in the number of fish 
(and thus the quality of the sport fishing experience) at particular sites. 

Estimates of total economic value--or average economic value per day or uip or fish harvested--are 
not directly comparable witl1 esttmates of changes in net economic value from all sites such as were 
developed for the lSER Cook Inlet study. This is because changes in fishing conditions at any 
particular site may affect the net economic value of not only that site·but also at other sites, due to 
reallocation of trips among sites. 

More specifically. if pan or all of the fishing at any particular site were to disappear, some of the 
anglers who would have fished il1at site may instead fish at other. remaining sites. Similarly, if 
rishing improves at a particular site. some of the additional fishing at that site may represent fishing 
reallocated from other sites. 

Although they focused primarily on assessing total economic value and total economic impacts, 
both Jones and Stokes studies included case studies of the economic effecL> of changing specific 
sport fishing opportunities. These arc the parts of the analysis that are most directly comparable to 
the ISER Cook Inlet study sport fishery analysis. 

The Jones & Stokes Southe<l~t study examined the change in economic value and economic impacts 
associated with closing the king and silver salmon fishery in the Juneau Area (Doty's Cove to Point 
Retreat) for a five week period during the summer. The study summarized the results of this 
analysis as follows: 

Closing site E-1 (Juneau Marine: Dory's Cove to Point Retreat) in the Juneau areafromJuly 7 
through August 10 ... l;,r king and silver salmonfishing by resident anglers ... results in an 
estimated reduction or I. 'JII2 lnf!s (.26 !rips per household multiplied bv 7.314 households) and 
SJ.4 million ($191.8/i !'<'~' hou.,·,•hold multiplied bv 7,314 households) in net WTP ... 



Table L-4. Selected Economic Studies of Alaska Fisheries: 
Comparison of Estimated Economic Impacts per Dollar of of Sport Angler Spending 

··----· 
Estunatcd Total Sta~c:wid.:. I:..Stunatcd St:.JICWJdc l:i:unonuc 

Exp~nditutes Economic Impact lm( act per S of S 1cndmj! 

Study Type of expendllure in AJaska Output Earnin~s Jobs { )utpull$ Earnings/$ Jobs!$ nlll! 

ISER Change in resident expenditures, Kcna.i River $557,341 S435,535 $138,387 6.5 $0.78 $0.25 117 

Cook Inlet Change in resident expendilures, other sites -$448,671 -$395, !55 -$120,984 .s 7 50.88 $0.27 127 

Chang_e in non-resident expenditures, Kenru ktver $2,141,961 $2,896,855 $974.925 45.1 5135 $046 21 (J 

Jones & Stokes TotaJ resident expenditures, SE sport fishing $38,880,593 

Southeast TotaJ non-restdent expenditures. SE sport fJsbwg $22.384.461 

Total expenditures, SE Sport Fishing . $61.265,054 $65,958.660 .$22,479,750 lJ-HLI SI.O!i $0 37 15.5 

Change in resident expenditures, Juneau king. -$55,500 -$56,740 -$21.491 .o 8 $102 50.39 14_~ 

coho salmon fishery 

Jones & Stokes Total resident expenditures, SC sport fishing $72.400,000 

Southcentral Total non-rc..•,adent expenditures. SC .:.pan f1.:.hmg .$20,&00,000 

Total ~~pcnd!~~~es. S\; ~pon ~~illng S93.20o.ooo ~2{1~:!78,(}(~ ~~5~2~-()(){ll l!i4~~J ~2-211 $0.70 _)(J 5 

lSER file: Otht:r studie.s-Fifects/$. 
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Due ro a reduction in participation of' about 1.8'/r. Junmu area resident anglers would spend about 
555.500 less at angler-serving businessrs in Southeast Alaska. This result does not explicitly 
consider the possi!Jilitv of' substitute spending, lwH ever, .fin other goods and services unrelated to 
sport .fishing. If' some residents make other such l'urchases in lieu ofsportfishing, the impacts ... 
\U!IIId be attenuated. 

Without substitute spending, the $55,500 impact on Southeast Alaska angler-serving businesses 
HDuld reduce emplovment at these businesses !J,· rhe equivalent of'/ess than one full-time job, and 
earnings would decrease by about $15.000. .. Total emplo\'lnent impacts would be equivalent to 
less than onefitll-time job and total earnings impacts would be about $21,000. 

The Jones & Stokes Southcentral study analysis of the effects of closing the Kenai River fishery for 
a week was computationally more difficult due to the more complex travel cost model structure that 
was used: 

The procedures .for estimating the impact on the 01-era/1 level and allocation of'sportfishing activity 
bv resident anglers are straightforward in principle but computational/v demanding in practice ... 
(One eifect) is to reduce the overall attractiveness ofsj>orttishing during that week, and, hence. the 
total number offishing trips ... The other eff'ecr 1s to reallocate the (reduced) number of trips to 
other subspecies of' salmon .. . and other mtlcrospecit•s offish. It is relativelv easy to estimate the 
reduction in the weeklv number of'.tishing tripsf(>r resident anglers . .. It is more difficult to 
estimate the reallocation of' trips to other speci1's and subspecies ... (pages 9-3, 9-4). 

Tables L-5 compares the estimated changes in an!:!ler tnps and the estimated changes in net 
economic value for the ISER Cook Inlet Study and the Jones and Stokes studies. Table L-6 
compares estimated changes in resident angler expenditures and economic impact. For all three 
studies, the estimated changes are of similar orders ol magnitude. 

In the ISER Cook Inlet study, the net change in fishing trips was 16 percent of the change in Kenai 
River trips. In both Southcentral studies. the net change in trips was 20 percent of the changes in 
the specific fishery for which fishing opportunities were changed. Thus all three studies estimated 
that one consequence of changes in resident fishing opportunities would be a substantial reallocation 
of resident sport fishing effort. 



Table L-5. Selected Economic Studies of Alaska Fisheries: 
Comparison of Estimated Change in Sport Fishing Net Economic Value 

After Accounting for Redistribution of Sport Angler Trips 

-··-"·~~ 

Net Nc! change m u·ips ~ Change in 

(.bange in q~ <)f gros;, ~.-hangt for oct SD!l! <.C 

angler ! ishery fur wbidt Ct:ll/11llHIC p~tgcs 

StuJy Flshcry <rips <..<mdi!ions <..!J<Jngcd valw.: m study 
·--

ISER Cook Inlet Kenai H1vcr trips 4.045 

Study Trips lo other siks 3.39'! 
Net change 646 I b 1,; S I J-t5.2'J I Tilhk VI-5 

Jones & Stokes Juneau area king/silVer fishery (a) -9,435 8-16 
Southeast Study Trips to other siks (b) 7.533 (see llP!c:.J 

Net change (c) -1.902 2W,-; -$ 1.400.!X>O ~-15 
Jones & Stokes Kenai King Salmon u-ips, week 13 -3.543 9~6 (T<~hk 9-3) 
Southcentral Study Trips to other sites, week 13 2,847 9-6 (Table 9-3) 

Net change -696 2Wh -$482.200 91 
(a) Change in angler trips to Juneau area calculated from Table 8-8 on pages 8-16 to 8-18 of Jones and Stokes Study. (h) Ct1kulated 

as difference between net change in trips and change in Juneau area trips. Could not be c<.~kulated directly from Tahk 8.H dut.: to the 

fact that changes in trips were rounded to zero for many less frequently visited sites (c) C<.~kulated from figure reported un page 8-15 

of J~mes & Stokes study. ISER file: Other studies-net ec value 

r 



Table L-6. Selected Economic Studies of Alaska Fisheries: 
Comparison of Estimated Economic Impacts of Net Changes in Resident Expenditures 

After Accounting for Redistribution of Sport Angler Trips 

Net Change in E3timatcJ statewide econumic 

change in resident impacts of changes in Snurce 

angler angler n.:sident expenditures pages 

Study Fishery trips expenditun::s Output Earnings Jnhs in~~ 
ISER Cook Inlet Kenai Rivcr trips 4.045 Table V! 5 

Study Trips to other site:; -3,399 Table Vf 5 
Nd change 646 SI08,oAY $40.\XO $!7.404 08 Table VII-5h 

Jones & Stokes Juneau area king/silver fishery (a) -9,435 

Southeast Study Trips to other sites (h) 7.533 

Net chan 'C (c) -1,902 -$55.500 -$51>.740 -$21,491 08 8-15.8-20 

Jones & Stokes Kenai King Salmon trips, week 13 -3,543 9-6 (Table 9-3) 

Southcentral Study Trips to other sites, wc:ek I 3 2.847 9-6 (Table 9-3) 

Net change -696 -$!00.71KJ 9-8 (Table 9 41 

(a) Change in angler trips to Juneau area cah.:ulated from Table 8~8 on pages 8-16 to 8-18 of Jun~s and Stokt:s Study. (h) Calculated 

as difference between net change in trips and change in Juneau area trips. Could not h~ cakuLHcJ directly from Table 8_)) due to the 

fact that changes in uips were rounded to zero for many less frequently visited sites. (c) Cakul.J!ed from figure reported on pilgc 8-15 

of Jones & Stokes study_ ISER file: Other studies-net ec impact_ 
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Commercial Fishing Economic Impacts 

None of the studies which looked at economic impacts of commercial fishing presented results 
which are directly comparable will1those of the ISER Cook Inlet study. The E3 Consulting Kenai 
River study combined the estimated economic impacts of a decline in the sockeye run on both ll1e 
sport and commercial fisheries. The McDowell Seafood Industry Study and the ISER Commercial 
Fishing Industry Study did not estimate economic effects specifically for the sockeye fishery or for 
the Kenai Peninsula Borough. 

Other Studies 

Listed below are several additional studies which included analysis of economic effects of Alaska 
sport or commercial fisheries. 

Boyce, John. 1993. Estimating Commercial Fishing Costs in Alaska. Marine Resource 
Economics, Volume 8. No.4. Estimates harvesting costs for nine commercial salmon fleets in 
Alaska based on participal!on rates. 

Coughenower, D. Douglas. 1989. Central Kenai Peninsula Conunercial Fishing Studv. Alaska 
Sea Grant Program Marine Advisory Bulletin No. 39. Examined the economic impact of 
commercial fishing on the city of Kenai and the central Kenai Peninsula. Estimated employment 
attributable to commercial fishing and fish processing. 

Jensen, WilliamS. 1992. "Evaluating the Economic Impact of Natural Resource Harvests," in 
North Pacific Fishery Management Council , Final Supplemental Environmental Impact Statement 
and Regulatory Impact Review/Initial R<'gulatory Flexibility Analysis of Proposed Inshore/Offshore 
Allocation Alternatives (Amendment Iii/23) to the Fishoy Management Plans for the Groundfish 
Fishery of the Bering Sea/Aleutian Islands and the Gulf of Alaska. Describes the methodology for 
constructing the Alaska Fisheries Economic Assessment Model (AFEAM). 

Jones and Stokes Associates. Inc. 1987. Juneau Area Sport Fishing Economic Study. Prepared 
for Alaska Department of Fish and Game, Sport Fish Division, Research and Technical Services 
Section. Estimated expenditures, non-market values, and economic impacts associated with 
Juneau area sport fishenes. 

Knapp, Gunnar: Matt Bennan: Steve Colt: Eric Larson, Teresa Hull, Alexandra Hill, and Elizabeth 
Tower. 1993. Economic Impacts of the Copper River Highway. Prepared for the Alaska 
Department of Transportation and Public Facilities by University of Alaska Institute of Social and 
Economic Research. Included a travel cost analysis of how construction of the Copper River 
highway would aliect sport fishing trips to the Cordova area. 

Layman, Craig. 1994. The Economic Value of the Recreational King Salmon Fisheries of the 
Gulkana and Klutina Rivers, Alaska. Masters thesis, University of Alaska Fairbanks. Uses a 
travel cost model to estimate consumer demand for sport fishing. Incorporates contingent behavior 
questions about number of trips anglers would take if management conditions changed into the 
travel cost analysis. 

'vic Dowell Group. 1989. The Economic Impacts and Condition of the Alaska Salmon Troll Fleet. 
Prepared for the Alaska Trollers Association. Includes estimates of economic impacts of the 
Southeast Alaska troll fishery. 

NPFMC. 1992. Environmental Assessment/Regulatory Impact Review/Initial Regulatory 
Flexibility Analysis for the ExclusiV<' Art'a Registration Proposal in the Bering Sea/Aleutian Islands 
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allii 1he GulfofA/aska . Prepared for North Pacific Fishery Management Council by University of 
:\Iaska Anchorage Institute of Social and Economic Research. Used observed choices method to 
model changes in net economic benefits in the groundfish fishery. 

Paulic Associates. 1994. The Economic Impact of the Shoreside Processing Industry Upon 
Alaska Outing 1992. Prepared for the Pacific Seafood Processors Association. Includes estimates 
ol direct economic impacts of the Kenai/Cook Inlet processing industry. 




