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Abstract

The Southeast Alaska salmon purse seine fishery (S01A) is an Alaska state waters limited entry
fishery. When initially limited by the Commercial Fisheries Entry Commission i 1975, 419
permanent permits were 1ssued. As salmon prices dropped in the late 1990s, current and expected
future revenues also dropped leading to a decline in the market value of permit. This led permitees to
look at different ways to improve their economic position. Reduction of permit numbers through the
buyback and permanent retirement of some permits emerged as a preferred option for the SO1A
fishery; 1t was motivated as the best means to improve economic conditions in the fishery. After a
very long road of regulatory changes at the state and federal level, 35 permits were bought and retired
n 2008 using funds provided under a federal grant. A second buyback in 2012, based on a federally
backed fishery reduction loan led to the retirement of 65 additional permits. Basic economic
principles suggest that resulting decrease in supply of limited entry permits would lead to an increase
in the market value of remaining permits. An important policy question is: whether the increased
value to permitees is sufficient to offset the cost to taxpayers of financing the buyback. However,
conducting that cost-benefit assessment is made difficult because of unrelated but concomitant
changes in exvessel prices and catch volumes. During the same time that permits were being
removed through the buyback, the exvessel value of salmon increased as did the volume of Southeast
Alaska salmon harvests, per-vessel average exvessel gross earnings, and the market value of SO1A
permits. Econometric analyses based on Alaska Commercial Fisheries Entry Commussion (CFEC)
time series data on SO1A permit values, estimated gross earnings, and salmon prices mndicate that the
buybacks led to statistically significant increases in the asset value of SO1A LEPs. In light of the
program’s stated goals, the buyback was a qualified success in increasing the asset value of SO1A
permits and removing latent fishing capacity from returning to the fishery as exvessel prices
increased. The buyback did not change the fundamental conditions that precondition the Alaska
salmon LEP program to systematic vulnerabilities inherent in a2 management system that does not

counter the pernicious race for fish motivations of participants.
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1.0 Introduction

The Southeast Alaska salmon purse seine fishery (S01A) was put under Limited Entry Permit (LEP)
management by the Alaska Commercial Fisheries Entry Commission (CFEC) in 1975 with an initial
tssuance of 419 permanent LEPs. When salmon exvessel prices and revenues collapsed in the late
1990s (Williams et al., 2009), permit values also crashed (Herrmann et al., 2004) and salmon LEP
holders throughout Alaska began exploring regulatory changes and alternative patterns of mdustrial
organization to recoup economic value. Fishing cooperatives were explored in the Chignik, Alaska
LEP salmon fishery from 2002 to 2005. Although the Chignik cooperative was a successful
mnovation, it was opposed by a vocal minority of permitees and was disallowed under a 2006 ruling
by the Alaska Supreme Court, which found the cooperative structure violated Alaska Statutes
(Knapp, 2008). Permit-stacking and dual permits were implemented in the Bristol Bay, Alaska LEP
salmon fisheries in 2004 (AS 16.05.251).* LEP holders in the SO1A fishery were attracted to the idea
of a permit buyback as a means to increase economic returns to individual permitees to remedy
economic stress brought on by low exvessel prices. Their reasoning was that a reduction in the
number of permits fished, ceteris paribus, would lead to an increase mn the average catch for the
remaining permitees. Implementing the initial buyback program required changes to the state’s
Limited Entry Act (AS 16.43) as well as Congressional appropriations and federal regulations. The
mitial buyback, in 2008, retired 35 permits and was funded with a federal grant. A second buyback, n
2012, retired an additional 65 permits and was financed through a federally backed fishery reduction
loan in 2012. This paper will explain the larger context of limited entry in Alaska, document the
specific history of buyback in the SO1A fishery, and evaluate the buyback program in light of its
stated goals. Analyses are based on Alaska Commercial Fisheries Entry Commission (CFEC) time

series data on permit value, exvessel prices, and estimated gross earnings.

Limited Entry Permit (LEP) Fishery Management Tool

Limited entry permits (LEP) are a widely used tool to restrict the number of participants in
commercial fisheries to help avoid grounds congestion, improve management precision, and
contribute to economic wellbeing (Crutchfield, 1979; Wilen, 1988). LEP programs range in their
design, shape, management, scale, and motivations. Fisheries managers were often the key advocates
for limitation to maintain management control in the face of increasing harvest capacity (Wilen,

1988). Notably, fishery managers were the crucial advocates in many of the eatly implementations of

T Permit stacking is one individual who holds and fishes two LEPs. Dual permit operations are two individuals, each who
hold one LEP, who fish together on one vessel, and thus are allowed to increase the amount of gear on the vessel (Shriver

etal, 2014, p. 219).



LEP programs in Alaska, Washington, and Australia (Wilen, 1988). Once hailed as an elegant
economic solution to the rivalrous and nonexclusive open access fishery often referred to as the
“tragedy of the commons” (Hardin, 1968); evidence of the efficacy of LEPs varies according to
unique objectives and circumstances of their design and implementation in particular fisheries. There
1s general agreement that they are not, by themselves, effective at preventing continued mcreases in
fishing power or at preventing the dissipation of economic rent (Fraser, 1979; Wilen, 1988; Smith,
2004; Homans and Wilen, 2005). Despite limitation, fishers still face incentives that perpetuate rent
dissipation (Wilen, 1988; Criddle, 2012). That is, whenever fishers can increase their fishing power,
they gain a fleeting advantage over their competitors in the LEP fishery and temporarily receive a
larger slice of the pie. Once the rest of the fleet adopts the new technology, any temporary gain to
the mndividual 1s lost but average costs for all LEP operations have increased. What 1s rational from
the mndividual’s perspective 1s irrational when viewed from a management or fishery perspective
(Criddle, 2012; Criddle and Shimizu, 2014). Fraser (1979) reviewed the salmon LEP program
implemented in British Columbia and found that much of the economic benefit was dissipated as the
fishing fleet was consolidated from small vessels to large vessels and fishing power actually increased

post-limitation.

Townsend (1990) reviewed thirty entry restriction programs wotldwide and found several
congruencies. First, the economic success of a program 1s correlated with the level of restrictiveness
(Townsend, 1990). Second, successful management is inversely related to the complexity of the
fishery (Townsend, 1990). Third, the political and social support of the LEP program is critical for
success. Millerd (2007) showed how eatly attempts at limiting entry in the British Columbia salmon
fishery at the turn of the 20% century failed; although economically efficient, equity concerns, among
other factors, led to a reversion to open access. Fourth, there 1s evidence that the rent generation
power of LEPs 1s engendered through the reduction in short-run externalities, 1.e., a limit to mncreases
in participation as exvessel prices rise, rather than solving long-run externalities (Townsend, 1990).
Fifth, the mitial power of an LEP program is indicative of its long-term strength (Townsend, 1990).
That is, although politically appealing, gradual implementation of limitation programs will either
erode benefits or stagnate as ineffective as vested interests become entrenched with the status quo.
Sixth, when generated, LEP rent is often politically divisive (Townsend, 1990). In general, there is a
consensus that LEP programs are one tool, in the fishery manger’s “tool box™ to help control effort,
but in of themselves, they do not ensure economic rationalization (Wilen, 1988; Townsend, 1990;

Smith, 2004).



Alaska Commercial Salmon Fishery

Commercial fishing for salmon in Alaska began in the 1800’s although subsistence harvest of salmon
predates modern times (Newell, 1994; Clark et al., 2006; ADF&G, 2009). The Alaska Native salmon
subsistence management system was an effective use of territorial use rights where clans or house
groups excluded one another from access to salmon resources at specific locations (Rogers, 1979).
The aboriginal management system was usurped in the late 1800’s by commercial harvesting and
processing of salmon using canning technology and more efficient harvesting tools mcluding fish
traps and higher quality fiber netting (Criddle and Shimizu, 2014). Criddle and Shimizu (2014) note
that this usurpation altered the nature of risk in the harvest strategy from a risk averse subsistence
harvest where overharvest could mean the difference between life and death, to an aggressive harvest
strategy meant to maximize profits. The salmon canneries, under ineftective federal management,
utilized efficient salmon traps and monopsony control to displace Alaska Natives. Their decision to
maximize short run profits led to overharvest of salmon stocks and to eventual decreased salmon
returns, and engendered resentment that motivated calls for Alaska statehood (Rogers, 1979; Criddle
and Shimizu, 2014). Exacerbating stress to an overtaxed fishery and fuel to simmering political
discontent, beginning i 1955, Japanese fishing vessels were allowed to intercept Alaskan salmon on
the high seas, a political favor meant to help Japan’s post-war recovery and strengthen its allegiance
n the cold war against Russia (ADF&G, 2009). It 1s perhaps unsurprising that when, in that same
year the Alaskan Constitution was written, it included unique provisions that stipulate that the state’s
natural endowment of resources would be reserved for the common use of the people, managed

using the sustained yield principle, and that there will be no exclusive right of fishery.2

Alaska became the 49% state in 1959. Immediately after statehood, the federal government
transferred management of Alaska’s fisheries to the Alaska Department of Fish & Game (ADF&G)
and the Alaska Legsslature banned fish traps (ADF&G, 2009). To satisfy the sustained yield principle
enshrined in the Constitution, ADF&G’s Division of Commercial Fisheries manages the salmon
fisheries by setting target levels of escapements for each distinct stock. Area Management Biologists
(AMBs) meet escapement goals by using emergency orders (EO) to open and close salmon fisheries
and to allocate harvest opportunity between different user groups (subsistence, personal use,

commercial, and sport). ADF&G does not recover funds to cover the cost of management from the

2 Wherever occurring in their natural state, fish, wildlife, and waters are reserved to the people for common use (Alaska
Constitution Article VIII, Section 3). Fish, forests, wildlife, grasslands, and all other replenishable resources belonging to
the State shall be utilized, developed, and maintained on the sustained yield principle, subject to preferences among
beneficial uses. (Alaska Constitution Article VIII, Section 4). No exclusive right or special privilege of fishery shall be

created or authorized in the natural waters of the State (Alaska Constitution Article VIII, Section 15).



fisheries that the state manages; this leaves the department vulnerable to changes in state budget as

the costs of management continue to increase.

Alaska’s LEP Program

Despite state control of the fishery resource, Alaska’s salmon returns continued to decline through
the 1960s, a decline that managers attributed, in part, to continued increases in participation that
made it difficult to monitor catch and escapement (ADF&G, 2009). To allay the effect of increased
participation on dwindling returns, the Alaska Legislature proposed limited entry in 1962 and 1968.
Both attempts were challenged in court and deemed to violate both the Alaska State Constitution and
the U.S. Constitution because both attempts effectively discriminated agamnst nonresidents (Bozanich
v. Reetz 1969; Reetz v. Bozanich, 1970). Thus, based on the outcome of court decisions, limited
entry was not legal without an amendment to Article VIII, section 15 of the state’s Constitution. In
1972, the State Constitution was amended and 1 1973, the Alaska State Leggslature passed the Alaska
Limited Entry Act (AS 16.43), establishing authority to limit entry in 19 of Alaska’s salmon fisheries

where each fishery was defined by a combination of area, species, and gear (Shriver et al., 2014).

The Limited Entry Act established a new state agency, the CFEC (AS 16.43.030) with the authority
to “regulate entry into the commercial fisheries for all fishery resources in the state” (AS 16.43.080
(1)) The Act provides a process for limiting fisheries with the documented purpose:

...to promote the conservation and sustained yield management of Alaska’s fishery
resource and the economic health and stability of commercial fishing in Alaska by
regulating and controlling entry of participants and vessels into the commercial
fisheries in the public interest and without unjust discrimination” (AS 16.43.010(a)).

Notably absent in the Act was any reference to economic efficiency (Rogers, 1979). Adasiak (1979)

43

posits that an implicit goal n the Act’s “economic health and stability” language was, “the goal of a
professionalized, diversified fleet” and this goal was discussed during the creation of the law. Adasiak
(1979) also notes that the Act does not control increases mn effort at the individual level, but rather it
1s the regulatory authority of the Alaska Board of Fisheries and management authority of the Alaska
Department of Fish & Game where effort is controlled. Fundamentally, the LEP program of Alaska
does not mitigate the mncentives for individual fishermen to stay one step ahead of their competitors

and regulatory controls by mvesting in marginally more powerful gear to gain a temporary financial

advantage (Criddle, 2012; Criddle and Shimizu, 2014).

3 Note that not all fisheries within Alaska state waters are limited.



The Act provides the framework for limiting entry and issuing LEPs* to individuals. Issuing LEDPs to
individuals rather than vessels was a specific aspect of the program design meant to increase the
bargamning power of fishermen in relation to processors (Adasiak, 1979). At the time of limitation,
the perception was that the processing sector still mamtained control over fishermen through
financing arrangements and market availability (Adasiak, 1979). To allocate the mitial endowment of
LEPs the Act mandates that the CFEC rank applicants using a priority classification system that is
based upon the applicant’s degree of economic dependence, past participation, and the relative
hardship they would suffer if denied a permit (AS 16.43.250). Using these standards, the CFEC ranks
applicants. Applicants who the CFEC ranks at or below the minor economic hardship threshold
recetve permits that are permanent but non-transferable. Non-transferable permits are cancelled
when the permit holder dies or does not pay their annual fee for two consecutive years (A.S.
16.43.150 (d)). Applicants who the CFEC ranks above the minor economic hardship threshold
receive permits that are freely transferable. Transferable permits allow the permit holder to sell their
permit on the open market, gift their permit, or bequest their permit to whomever they will (Shriver
et al., 2014). The adjudication of permit applications can take several years.3 LEPs must be renewed

every year, regardless of whether or not the permit holder “fishes’ the permit (AS 16.43.150 (c)).

The complex points system was a means to allocate permits in an equitable manner, to not only the
top harvesters, but also the marginal harvesters; rural fishermen in “subsistence-oriented
communities” where commercial harvests provide a vital income source despite comparatively low
harvests (Adasiak, 1979). Despite these design efforts, the Alaska LEP program has been criticized
for poor understating of the socioeconomic and cultural context of local fishing communities n the
initial LEP design and the permit drain after initial allocation from local fishing community residents
to urban and nonresident fishermen with greater access to capital (Koslow, 1981; Knapp, 2011).
Criddle and Shimizu (2014) offer, “The link between LEP program design, unfettered transfer of

LEPs, and the erosion of (sic) regional economies 1s an unresolved public policy concern.”

Alaska Hatchery Production

Alaska’s salmon fisheries are augmented by substantial hatchery-reared salmon production and
release, notably in Prince William Sound and Southeast Alaska. Hatchery-reared salmon are reared to
smolts in hatcheries and then released to grow in Alaskan waters and become part of the commercial

common property fishery (Vercessi, 2013). The hatchery-reared juveniles grow up in the wild and are

4 The Alaska Legislature clearly defined an entry permit (LEP) as a “use privilege that may be modified or revoked by the
legislature without compensation” in the Limited Entry Act (AS 16.43.150 (e)).

5 The CFEC issues interim entry permits to applicants while their application is in the adjudications process. Interim entry
permits are not permanent or transferable.



not distinguished from wild Alaskan salmon in exvessel purchases or marketing. In 2012,
approximately 31% of the statewide commercial harvest was comprised of hatchery-reared salmon
(Vercessi, 2013). ADF&G estimates hatchery contributions by recovery of coded-wire-tag and
thermal otolith marking from hatchery-reared salmon (Gray et al., 2014). Figure 1 shows the annual
percentage of hatchery-reared salmon as part of the commercial common property fishery (ADF&G,

2014). Figure 2 provides Alaska commercial salmon harvest, in millions of fish, by source for the

years 1900 — 2013 (ADF&G, 2014).
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Figure 1. Percentage of hatchery produced salmon harvested in Alaska commercial common
property fisheries (CCPH), 2000 -2012 (ADF&G, 2014).
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Figure 2. Alaska commercial salmon harvests by source, 1900 -2013 (ADF&G, 2014).

Alaska’s salmon hatchery production began in 1971 as a division within ADF&G and expanded in
1974 with passage of a private nonprofit hatchery program (AS 16.10.400). The private nonprofit
hatcheries are funded through a 3% exvessel salmon enhancement tax and “cost recovery” fisheries
where hatcheries (or their agents) harvest fish in “terminal harvest areas” and sell the catch (AS
16.10.455). Adastak (1979) posits that without the LEP program the private nonprofit hatchery
program would not have passed and fishermen would not have supported programs that required an

assessment to fund.

Hatchery production in Alaska s not without controversy, Hilborn and Eggers (2000) have asserted
the hatchery production often replaces wild stock returns, specifically in the high hatchery
production area of Prince William Sound. A cost-benefit analysis of the Alaska hatchery
enhancements found that during the late 1980s and early 1990s, the cost of running the hatcheries
exceeded the pecuniary benefits of the additional salmon production (Boyce et al., 1993). Ruggerone
et al. (2010) have expressed concern that the increases in salmon hatchery production across the
North Pacific affect density dependent processes of growth during the ocean production phase,

where wild and hatchery-reared salmon compete for resources.

Alaska Salmon Market
Shortly following implementation of the LEP program in Alaska, the Fishery Conservation
Management Act of 1976 established the 200 nautical mile exclusive economic zone and the regional

fisheries management councils (P.L. 94-265). The creation of the exclusive economic zone and



enlarged federal management was beneficial to Alaska salmon as the federal government banned
foreign fishing vessels from harvesting salmon within America’s exclusive economic zone and federal
managers placed limits on salmon bycatch in the groundfish fisheries (Criddle and Shimizu, 2014).
Along with LEP implementation, control of the territorial sea and exclusion of foreign vessels,
hatchery production, decreasing salmon returns i other parts of the world, and active management,
statewide salmon returns and harvests increased as did exvessel values. These capitalized rents were
evident by the increasing asset value of salmon LEPs mto the 1980s. A shock to the Alaskan salmon
fishery came in the early 1990s as mcreased production of farmed Atlantic salmon (Salmon salar) from
Norway, Canada, the UK, and Chile caused the price of Alaskan salmon to drop along with salmon
LEP values (Herrmann et al., 1993; Herrmann, 1994; Barnett et al., 2003; Williams et al., 2009;
Criddle, 2012). Alaska’s salmon fishery, which 1s oriented towards external markets, suffered a severe
shock when suddenly 1t had to compete with farmed salmon (Criddle, 2012; Criddle and Shimizu,
2014). Farmed salmon has the advantage of providing fresh year-round, expectable product deliveries

to wotldwide markets i contrast to the dynamic and seasonal nature of wild salmon harvests

(Criddle and Shimizu, 2014).

Pacific salmon 1s an important component of the larger Alaska seafood mndustry. In 2013, the
McDowell group estimated that the seafood industry in Alaska s the largest employment sector
following government employment. Harvests of Pacific salmon in Alaska account for 95% of all
salmon harvest in the U.S. but only about 23% of the current U.S. domestic supply of salmon
(McDowell Group, 2013). Most of the U.S. domestic supply of salmon now comes from imports of
farmed Atlantic salmon McDowell Group, 2013). To counter the increased farmed salmon
production that began in the 1990s, wild Alaska salmon has been mcreasingly marketed as a separate
and superior ‘natural’ product that differentiates Alaska salmon from farmed Atlantic salmon.
Salmon exvessel prices have increased as marketing has differentiated wild Alaska salmon as coming
from the pristine wild Alaska environment. This is part of the larger transition worldwide of marine

products from commodities to differentiated goods (Criddle & Shimizu, 2014).

While Alaskan fisheries management 1s considered successful from the biological perspective, from
an economic perspective, it has been described as, “an abject economic failure” (Criddle, 2012).
Criddle and Shimizu (2014) posit that the economic crash of the salmon fisheries in the early 2000s
was preconditioned by unresolved “fundamental vulnerabilities” in Alaska’s salmon fisheries that
include, “inexorable dynamics of the race-for-fish” that 1s not controlled through LEP management
and salmon aquaculture production that is mnnovative, driven to adopt cost reducing technological

mnovations and has a direct impact on the price of wild salmon.



Buyback as a Fishery Management Tool

Often, after an LEP program has been implemented and fishing capacity has contmnued to expand
along margins not controlled by the LEP, there are calls for retirement/buyback of some of the
issued LEPs. These calls are motivated by the desire of existing LEP-holders to improve their
economic returns (GAQO, 2000; Weninger and McConnell, 2000; Clark et al., 2005). A buyback serves
to contract the numbers participating in rent dissipation (Wilen, 1988). Buybacks can target vessels,
gear, and/or licenses. Buybacks can serve as a vehicle to limitation and/or help rebuild stocks in
over-fished fisheries, but only if managers can limit post-buyback mncreases in fishing power (Groves
and Squires, 2007). Addressing over-capacity issues is not the sole motivation for buyback; Squires
(2010) compiled the motivations for buyback that include:

...(ndirectly increasing economic efficiency; (i) modernizing fleets and adjusting
their structure and composition; (1) facilitating the transition from fisheries with
overexploited stock and overcapacity to private or common rights-based
conservation and management; (iv) providing alternatives when rights-based
management 1s infeasible; (v) providing disaster or crisis relief; (vi) addressing
compensation and distributional issues; (vii) conserving common resources
underlying fishery; and (viir) conserving biodiversity and ecological public goods
(Squires, 2010, p. 368).

The verdict on whether buybacks are an appropriate vehicle to address the above motivations is still
up for debate. In 2000, the U.S. Government Accounting Office (GAO) reviewed buybacks i the
New England groundfish, Bering Sea pollock, and Washington State salmon fisheries. Overall, the
GAQ found that re-entry of vessels and fishermen mitigated much of the temporary gains in the
reduction in fishing capacity (GAO, 2000). Clark et al. (2005) present a vessel buyback subsidy model
and conclude that even if post-buyback capacity “seepage” can be overcame, the buyback “subsidies”

can have a negative impact on economic efficiency.

Alaska’s LEP statue includes a buyback provision that was part of the ‘secondary’ limitation process
that aimed at reducing the number of permits i any one LEP fishery to an “optimum number”.°
The CFEC determines the optimum number of LEPs that balances the economic health of the
fishery; allows for an efficient harvest; and avoids economic hardship to LEP holders (AS 16.43.290).
If the CFEC’s determined optimum number of LEPs is less than the current number of LEPs, the
Limited Entry Act’s provisions authorize the CFEC to conduct a voluntary buyback of permits until
the optimum number 1s reached, financed by an LEP exvessel tax (AS 16.43.310). Optimum number

determinations are time intensive and have only been completed in three LEP fisheries and only one

¢ As originally written, the Limited Entry Act’s buyback provision was determined to violate the Alaska
constitutional prohibition against dedicated funds. As part of the larger SO1A buyback legislative changes, the
Alaska Legislature amended the buyback provisions in 2002 with House Bill 286.
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salmon LEP fishery.” No buyback has been completed utilizing the Limited Entry Act’s buyback
provision. Although this second stage of limitation was anticipated to proceed immediately after
mitial limitation, the mstitutional focus of the CFEC moved away from consolidation to adjudicating
initial LEP applications (Schelle et al., 2004). In 1988, the Alaska Supreme Court issued a decision
that would highlight a singular drawback to buyback in Alaska LEP fisheries. Johus v. State articulated
the balance that CFEC must strike between the tensions of constitutional clauses in the limited entry
amendment i Arizcle VI section 15, No Exclusive Right of Fishery and Article V11 Section 3 Common Use.
The Court stated:

[T]here is a tension between the limited entry clause of the state constitution and the
clauses of the constitution which guarantee open fisheries. We suggested that to be
constitutional, a limited entry system should impinge as little as possible on the open
fishery clauses consistent with the constitutional purposes of limited entry, namely,
prevention of distress to fishermen and resource conservation. Ostrosky. 667 P.2d
at 1191. The optimum number provision of the Limited Entry Act 1s the mechanism
by which limited entry is meant to be restricted to its constitutional purposes.
Without this mechanism, limited entry has the potential to be a system which has
the effect of creating an exclustve fishery to ensure the wealth of the permit holders
and permits values, while exceeding the constitutional purposes of limited entry.

The Johns decision had two major impacts on LEP management in Alaska. First, it articulated that
the optimum number was the mechanism that made LEP management constitutional. The optimum
number would allow a means for the CFEC to 1ssue more LEPs if a fishery was deemed “too
exclusive”. Exclusivity of an LEP fishery is constitutional only if the level of exclusivity 1s for
resource conservation or to prevent economic distress. Second, the decision heuristically pomnted out
the paradoxical drawback to buyback in a LEP fishery using the Limited Entry Act’s buyback
provision. Namely that if post-buyback LEP fishery was deemed too exclusive, the CFEC would be
constitutionally bound to 1ssue more LEPs, even as the state was taxing fishermen to pay for the cost

of the buyback.

2.0 LEP Program Description and Buyback Outcomes

Statement of Problem
The 2008 buyback using federal grant money bought and retired 35 LEPs. The 2012 buyback

financed by the federal reduction loan permanently retired an additional 64 LEPs. This amounted to

7 The three LEP fisheries where optimum number determinations have been made are the Southeast Alaska
roe herring purse seine fishery (20 AAC 05.1140); the Bristol Bay salmon drift gillnet fishery (20 AAC 05.1147);
and the Northern Southeast Inside sablefish longline fishery (20 AAC 05.1145).
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a 23.6% reduction i LEPs8. Figure 3 illustrates a conceptual long-run demand function for SO1A
LEP permits. The market for SO1A LEPs is in part determined by the fixed supply of LEDs. It is
expected that the permanent removal of LEPs from the market, ceteris paribus, would raise the
selling price from an initial equilibrium price A to equilibrium price B after the 2008 buyback and to
equilibrium price C after the 2012 buyback and a demand shift that reflects increases in exvessel
gross revenues due to increased exvessel prices. This paper seeks to disentangle the effects of the
reduced supply of LEPs (due to the buybacks) from changes in the demand for LEP (due to
increased exvessel price). Specifically, this paper seeks to determine if the 2008 and 2012 buybacks
had a statistically significant effect on the real prices of SO1A LEPs. In addition, this paper will
evaluate the buybacks in light of their stated goals.
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Figure 3. Conceptual representation of changes in the equilibrium price of SO1A LEPs in response to
increased (D1 to D2) long-run demand and reductions mn the supply of permits from S1 to S2 and S3
in occastoned by two buybacks.

Limited Entry in Alaska’s Salmon Purse Seine Fishery

The Southeast Alaska (SO1A) salmon purse seine fishery was one of the 19 original LEP fisheries
(Shriver et al., 2014). Purse seine vessels encircle schools or shoals of their target fish with a curtain
of netting that is pursed at the bottom to entrap their target within a bowl of netting that can be
drawn aboard (Figure 4). The CFEC designated the Southeast salmon purse seine fishery as a salmon
fishery that had reached levels of participation that required limitation of entry in 1974 (20 AAC

8 The reduction in LEPs is 24.8% when we include the four LEPs that were cancelled for non-payment of fees
and one that was cancelled administratively.
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05.310). In total, the CFEC issued 419 permanent transferable LEPs (see Table 1). The CFEC also
tssued non-permanent interim entry permits to applicants who did not appear to have sufficient
participation history; mterim permits lasted until the applications were adjudicated. It was not until
2003 that the final SO1A application was adjudicated and a final decision made. Appendix 1 provides
a time-series of the number of interim entry and permanent permits renewed and fished each year
(1975 — 2013). Similar to many other LEP programs, the limitation of the Southeast salmon purse
seine fishery did not achieve any major fleet reduction from its open-access state; rather 1t is thought
to have prevented further increases in the number of participating vessels (Schelle and Muse, 1984).

Limitation did not limut further increases in marginal effort or transfers from less effective to more

effective fishermen.

Figure 4. An Alaska seine boat. Credit: Photo Courtesy Alaska Seafood.

Table 1. Initial issuance, total net changes, and year-end 2013 permanent limited entry permits
(LEPs) in the southeast salmon purse seine fishery by resident type. The migration change represents
residents who moved out of state, but continued fishing in the fishery. The transfer change

represents a resident who transferred their permit (either through gift, sale, or inheritance) to a
nonresident (CFEC, 2014).

Cancelled Buyback Total Total
Total 2013 Year
Initially Percent Transfer Migration Total Total Year End
Issued Issued Change Change 2008 2012 Canceled Change End Percent
Resident 214 51.1% 4 -17 -9 -21 -33 -46 168  53.3%
Nonresident 205  48.9% -4 17 -26 -43 -71 -58 147 46.7%

Total 419 100% 0 0 -35 -64 -104 -104 315 100%
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Table 1 provides an overview of initial LEP allocation and changes in LEP holdings by resident type
(etther Alaska-resident or nonresident) in the SO1A fishery for the years 1975 — 2013 (CFEC, 2014).
Between 1975 and 2013, the CFEC 1ssued 419 permanent SO1A LEPs. Of this total, Alaskans
recetved 51% (214/419) of the SO1A LEPs and nonresidents received 48.9% (205/419). Of the 19
original salmon LEP fisheries, the SO1A fishery has the highest proportion of nonresident LEPs
issued. In comparison, in the Bristol Bay salmon drift gillnet LEP fishery, 39.7% of the imnitial
allocation of LEPs went to nonresidents (Shriver et al., 2014). By the end of 2013, the total number
of SO1A LEPs was reduced to 315 permits due to permit cancellations (including permits eliminated
by the buybacks). Of the 315 permanent SO1A LEPs, Alaskans held 53.3% (168/315) at year-end
2013.

The Economics of the Southeast Alaska Salmon Purse Seine Fishery

Species Composition

The SO1A fishery harvests five species of North Pacific salmon: Chinook Salmon O. fshawytscha,
Sockeye Salmon O. zerka, Coho Salmon O. késurch, Pink Salmon, and Chum Salmon. Two of these
species, Pink Salmon and Chum Salmon, account for over 95% of the volume and about 84% of the
gross earnings of the fishery (Table 2). According to the Alaska Department of Fish & Game
managers, the SO1A fishery has harvested about 77% of the total commercial Southeast Alaska
salmon harvest in numbers of fish over the period of 1960 — 2013 (Gray et al., 2014).

Table 2. Percent of total value and volume of southeast salmon purse seine fishery by species, 1975 —
2013 (CFEC, 2014)

Species Percent of Total Value Percent of Total Volume
Chinook Salmon 1% <1%
Sockeye Salmon 11% 3%
Coho Salmon 4% 2%
Pink Salmon 62% 76%
Chum Salmon 22% 19%

The majority of the harvested pounds in the fishery consist of Pink and Chum Salmon. Figure 5
presents a break out of harvest poundage by salmon species. It is clear that Pink and Chum Salmon
harvest volume dominate in the SO1A fishery. Pink Salmon mature and complete their life-cycle
within a two-year period (ADF&G, 2014). This two-year life cycle has created odd and even year
populations that are genetically unique (ADF&G, 2014). The distinct odd and even year populations
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of Pk Salmon translate mto harvest compositions that can vary significantly from year to year (see

Figure 5).
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Figure 5. Percentage of harvest poundage by species, 1975 — 2013 (CFEC, 2014).

Pink Salmon Prices, Chum Salmon Prices, Harvest, and Total Gross Earnings

Pink and Chum Salmon play an important role in gross earnings for the SO1A fishery. Figure 6
presents the total real estimated gross earnings and estimated average real exvessel price per pound
for Pk and Chum Salmon in the SO1A fishery (CFEC, 2014). Earnings were adjusted using the
Consumer Price Index (CPI) with 2013 as the base (United States Department of Labor, Bureau of
Labor Statistics, 2014). The real price of Pink Salmon in the SO1A fishery fell from a high of $1.62 in
1988 to a low of $0.12 a pound in 2002. The real price of Chum Salmon peaked at $2.71 in 1978; fell
to $0.76 per pound in 1986, reached $2.05 per pound in 1988, and bottomed out at below $0.50 per
pound from 1996 through 2007. While real gross earnings in the SO1A fishery 1s a function of catches
and prices of all five species of salmon, earnings are most closely correlated with pink salmon real

earnings (r = 0.94323) (Table 3).
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Figure 6. Annual mean real exvessel price per pound (2013 base) for Pink Salmon, Chum Salmon,

and total real gross earnings in the Southeast Alaska (SO1A) salmon purse seine fishery, 1975 — 2013
(CFEC, 2014).

Table 3. Pearson correlation coefficients (r) table for real gross earnings

Variable r Prob |p| #0 OBS
Chum Salmon pounds -0.152 0.356 39
Chum Salmon real gross earnings 0.185 0.260 39
Chum Salmon real exvessel price/Ib. 0.180 0.273 39
Pink Salmon pounds 0.363 0.023 39
Pink Salmon real gross earnings 0.943 <.001 39
Pink Salmon real exvessel price/Ib. 0.217 0.184 39

Figure 6 shows the movement in real mean exvessel price per pound for Pink and Chum Salmon as
well as real total gross earnings during the time of LEP management. Figure 7 presents the total

harvest and real earnings in the SO1A fishery during the time of LEP management.



16

_ $180 400
8 $160 350,
S $140 | E
= | 300 £
S $120 &
§°$100 n ’ i 250 =
' AAS LA
- ]V V | 150 =
& 960 ] 7 =
2 $40 / ;M 100 8
2 i 1 ¥
$0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllll 0 E
I A T S T S R R S SR =
NN O D D H S LSS S
N N N N N I S e

Year

mmmm Total Harvest All Species in Pounds e====Real Total Earnings All Species

Figure 7. Total harvest and real gross earnings in the Southeast Alaska (SO1A) salmon purse seine
fishery, 1975 — 2013 (CFEC, 2014).

Change in Product Form

Pink Salmon represents the vast majority of the SO1A fishery harvest. Over time, Southeast Alaska
processors have shifted production from low value canned Pink Salmon to higher value frozen
products. Figure 8 displays the percent of total wholesale value by product form while Figure 9
displays the information by percent of net weight by product form. In both value and weight, the
shift away from lower value canned salmon to higher value frozen product is evident beginning in

the early 2000’s.
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Figure 8. Southeast Pink Salmon percent of total wholesale value by product form, 1984-2013
(ADF&G, 2014).
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Figure 9. Southeast Pink Salmon percent of net weight by product form, 1984 — 2013 (ADF&G,
2014).

Mean Gross Earnings per Permit Fished

Mean real gross earnings per permit fished is an index of the return to fishing an SO1A permit. Mean
gross earnings fell to $95,329 per permit fished in 2002, a fifth of the relative high of $462,760 in
1989 and 18% of the 2013 high of $523,137. Figure 10 presents the mean real estimated gross
earnings per LEP fished and the number of LEPs fished in the SO1A fishery. While not every permit
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fished earns an equal share of the fishery’s revenue, variations in mean earnings per permit highlight
the decline in earnings during the early 2000’s and recent increases. The year 2013 stands out as a
record year buoyed by a record Pink Salmon return and harvest in Southeast Alaska (Gray et al.,
2014). Recall that the CFEC issued a total of 419 permanent LEPs, but that the CFEC does not only
tssue permanent LEPs. While a fisher’s application 1s being decided by CFEC adjudications, the
fisher recetves an interim entry permit that allows entry into the fishery. An interim entry LEP
cannot be transferred and 1s not considered permanent. Allocation of permanent permits can take
many years. Figure 11 rescales Figure 10 and provides the mean gross earnings per total permits
(fished or unfished and permanent or mterim) in the fishery. Appendix 1 provides time series
mformation on the count of permanent and interim entry permits renewed in the fishery. Figure 10
counts all permits fished in the fishery whether they were permanent LEPs or mterim entry permits

that were fished while an applicant was waiting for final adjudication of their permit.
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Figure 10. Mean real gross earnings per fished limited entry permit and number of fished limited
entry permits in the Southeast Alaska SO1A fishery, 1975-2013 (CFEC, 2014).
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Figure 11. Mean real gross earnings per limited entry permit (fished or unfished and permanent or
interim) and total number of limited entry permits in the Southeast Alaska SO1A fishery, 19785-2013
(CFEC, 2014).

Permit Value

The asset value of LEPs reflects the discounted net present value of expected earnings in perpetuity
(Karpoff 1984a; Karpoff 1984b; Huppert et al., 1996; Knapp, 2011). Expected earnings are informed
by past earnings (Karpoff, 1984a; Knapp, 2011). Thus, changes in the market value of LEPs can be
used as a measure of changes in permit-holder expectations about future earnings. Huppert et al.
(1996) found that for Alaska drift gillnet salmon LEPs, the LEP system created enduring economic

rents that are capitalized in the asset value of the LEP.

Fach Southeast seine LEP is a homogenous use right. The permit, when renewed annually with the
CFEC allows the permit holder access to harvest salmon in the commercial salmon seine openings
throughout the Southeast Alaska salmon registration area. The majority of permit transactions within
this fishery have been by sale transaction (Shriver et al., 2014, p. 125). Roughly one quarter of all
permit transfers are registered as gifts, 2.1% through trade, and 2% through “other” means (Shriver
et al., 2014, p. 92). As a homogenous good, the value of every SO1A LEP 1s identical. In this analysis
like Karpoff (1983b), the LEP is treated as a capital asset, a use-right that entitles the right-holder to

an expected flow of income over time.
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LEP prices are determined in the open market through willing exchanges between mdividuals. When
the LEP market 1s in equilibrium, the market-clearing price will be equal to the value placed on it by
the marginal permit holder (Muse, 1990). The value the marginal permit holder places on the permit
should equate to the present value of the stream of expected future net benefits the permit holder
expects to recetve from the use-access the permit explicitly confers to the holder (Huppert et al.,
1996). If the market price of the LEP was higher than the value placed on the permit by the
fisherman, then the fisherman would sell their LEP and the new equilibrium market price would be
somewhat lower (Muse, 1990). The reverse is also true, if the market value of the LEP was lower
than the reservation price of the marginal fisherman, prospective entrants would bid up the price of
LEPs (Muse, 1990). The marginal fisherman may not be the least productive fisher. The marginal
fisherman could be that the most productive fisher, as the most productive fisher may have the
highest opportunity cost (Muse, 1990). Assuming that fishers are rational individuals they will buy

and sell their use-permits i a manner that they think will be the most beneficial to them.

Information on permit prices is easily accessible to fishers. The CFEC reports monthly estimates and
annual average permit values for each limited fishery (CFEC, 2014). In addition, multiple permit
brokerages publish listing for permits wanted and permits listed for sale. Likewise, fishery
performance mformation 1s also easily accessible—historical gross earnings estimates, by fishery, are
available online from CFEC. The ADF&G also publishes salmon run projections so that fishers have
preseason estimates of the number and age-composition of fish in the upcoming harvest year.
Additionally, annual meetings between AMBs, researchers, hatcheries, processors, and SO1A

fishermen are held to discuss the previous season and plan for the following.

Figure 12 displays a time-series graph of annual average estimates of SOLA LEP value from 1982
through 2013 (CFEC, 2014). These estimates represent mean arms-length transactions (Shriver et al.,
2014). Excluded from CFEC permit value reports are those permits sold for prices substantially
below the mean as well as transactions that reflect transfers to relatives or close friends (Shriver et al.,
2014). Nominal annual average estimated permit values are graphed in blue and real (inflation
adjusted, base 2013) permit values are graphed in red. LEP prices were elevated by strong exvessel
salmon prices and gross earnings in the late 1980°s and early 1990’s. The two vertical lines delineate
buyback years. The nadir of SO1A LEP value occurred mn 2002, when in inflation-adjusted dollars, the
permit value was $29,310. When the price of salmon fell, the concomitant drop in permit prices was
a signal that fishers did not believe the remuneration of participation in the fishery would be worth as
much as it had been in the recent past. Since that time, there has been a sharp increase in real permit

prices; permit value reached a new high of $300,800 in 2013. What is not clear from the raw






























































































































