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ABSTRACT 

FISCAL AND SOCIOECONOMIC IMPACTS OF 
MARGINAL OIL FIELD DEVELOPMENT IN ALASKA: 

DOES IT "PAY ITS OWN WAY"? 

paper presented at the 

INTERNATIONAL CONFERENCE ON 
PETROLEUM FISCAL REGIMES 

Anchorage, Alaska 
May 3, 1996 

Oliver Scott Goldsmith 
Professor of Economics 

University of Alaska Anchorage 

As oil industry interest turns toward Alaskan oil fields with higher unit costs of 
production and, consequently, lower state revenues per barrel, an important public policy 
question is whether these fields on state lands are able to "pay their own way." This is 
loosely defined to mean that the benefits to the state from the development of the publicly 
owned resource exceed the public costs associated with development. A related question 
is how much state tax and royalty policy can change in an attempt to stimulate marginal 
field development and still provide a net economic benefit to the state. 

This paper develops a methodology for analyzing the conditions under which an oil 
field development produces a net economic benefit to the state. The model calculates the 
public sector costs associated with field development and compares them to the public 
revenues generated by the oil production from the field. The methodology demonstrates 
that whether a project produces net economic benefits depends not only upon the 
characteristics of the economy, the characteristics of the oil field, and the existing or 
anticipated fiscal regime but also on the benefits and costs chosen for inclusion in the 
analysis. In particular, the question of which revenues and which costs to attribute to the 
development is an important determinant of the result. 

The paper presents an analysis using a hypothetical marginal oil field in Alaska as an 
example. This example demonstrates that using the definitions of costs and benefits 
commonly associated with other natural resource activities in the state, marginal oil field 
development is likely to be able to "pay its own way" under a variety of fiscal regimes. 
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INTRODUCTION 

FISCAL AND SOCIOECONOMIC IMPACTS OF 
MARGINAL OIL FIELD DEVELOPMENT IN ALASKA: 

DOES IT "PAY ITS OWN WAY"? 

This study was undertaken to address the following four questions regarding the 
exploitation of marginal oil fields in Alaska: 

1. What are the economic impacts, measured by jobs and payroll, of development 
and production from marginal fields? 

2 . Does marginal oil field development "pay its own way" from the state fiscal 
perspective? 

3. What are the most important variables influencing the answers to questions 1 
and 2? 

4. What does "pay its own way" mean, anyway? 

The study budget was very limited, as was the specific information on the 
characteristics of marginal oil field projects in Alaska since none have been undertaken as 
yet. As a result we characterize this study as a "scoping" analysis, which tries to get the 
best answers possible given the limits of budget and information. It relies on existing 
information about the structure of the economy and estimates where quantitative 
information is unavailable. It suggests where further analysis would best be allocated for 
those who require more precise results, or for those who want answers to related 
questions about projects with similar but not identical characteristics or under similar but 
not identical conditions. 

I. A HYPOTHETICAL ALASKA MARGINAL OIL FIELD 
DEVELOPMENT EXAMPLE - THE ECONOMIC IMPACT 

I.A. Case Description 

This study is concerned with the economic impacts of incremental oil development 
in an already well -established area, and the North Slope of Alaska offers a good example. 
Commercial production of oil on the North Slope began in 1977 and has been dominated by 
a small number of extremely large fields . As these fields have matured, infrastructure has 
been put in place; technology for production in the Arctic has developed; experience in 
operations in Arctic conditions has accumulated; and interest has moved toward projects 
which, although still large by national standards, are small by current Alaska standards. 
These projects involve smaller fields as well as the application of new techniques to wrest 
additional oil from existing fields. Both can be considered marginal in comparison with the 
large scale of prior projects. 
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The example we consider is based on information gathered from an oil company 
currently operating on Alaska's North Slope, but it is not meant to represent a particular 
field because at the time of the study information on development and production costs for 
the field under consideration was very preliminary. However, we hope this example is 
representative enough to provide useful information on marginal field development in 
general. 

This hypothetical case involves the development of a small field with expected 
producible reserves of oil of at least 100 million barrels located at a distance of about 25 
miles from existing gathering facilities on the North Slope of Alaska. Industry investment in 
the field would take place only if the combination of development and production costs 
necessary to extract the oil and get it to market together with all taxes and royalty 
payments is less than some target level determined necessary to provide a rate of return on 
investment above some threshold. In this example, data provided by the oil industry 
suggests that budgets of $320 million for field development combined with $320 million 
for production over the 20-year life of the field would be the maximum costs a field of this 
size and in this location could support at this time. This information on costs is necessary 
to calculate economic impact, and since it is not the purpose of this study to determine the 
cost of marginal production on the North Slope, we do not present this information for that 
purpose. 

Neither the expected recoverable reserves nor the costs of development and 
production can be known with certainty before the investment is made. Production will 
depend on the characteristics of the field and could be considerably more or less than the 
100 million estimate. There is less uncertainty a priori regarding the development and 
production costs since they are to some extent independent of the amount of ultimate 
recoverable oil in the field. Since there is a large fixed-cost component to both the 
development and production costs, field investment can be characterized as a gambling bet 
where the player knows and can somewhat control the size of the bet, but cannot control 
and does not know the size of the payout. Unlike a gambling bet, the expected value of the 
payout is greater than the cost, but the actual payout could be more or less than the cost 
of the bet. Recognizing this similarity is important for impact analysis because the 
economic impacts are largely determined by the size of the bet, while the fiscal impact 
depends more importantly on the size of the payout. That is, once the size of the 
development and production budgets have been determined, the size of the economic 
impact is circumscribed. On the other hand, the size of the fiscal impact, which depends 
largely on actual production, can only be estimated after production begins. 

I. B. Direct Economic Impact 

Most of the development budget of $320 million would be spent over a two-year 
period on six items-drilling the production wells, purchasing and fabricating the equipment 
for the production modules and the pipeline to link the field to the existing pipeline system, 
installation of the pipeline, construction of onsite facilities, engineering, and management. 
Pipeline and facilities installation would happen over a short period of a few months, but 
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the drilling of wells would actually be spread over several years. We estimate that about 
half of the development budget would be spent in Alaska, primarily for drilling the wells, 
installing the pipeline, and installing the facilities onsite. Half of the budget would be spent 
outside the state for the purchase of equipment and supplies not available locally, including 
the pipe and modules. This half of the development budget would generate an economic 
impact in other states, the measurement of which is not a concern of this study. 

Of the development spending which would occur within the state, about 65 percent 
is estimated to be labor. Of the remaining 35 percent, which is spent on purchases from 
local vendors including equipment, supplies, services, transportation, etc., labor is also an 
important element. Because of the dominance of labor in the instate development budget, 
the residence of the workers is an important determinant of the instate economic impact. 
Workers who live and spend their payroll in Alaska will generate more economic impact 
than workers who commute from another state and spend the majority of their payroll 
elsewhere. Some jobs would require specialized skills not readily available within Alaska, 
and the concentration of effort in putting the facilities and pipeline into place might also 
favor temporary labor from outside the state. We assume 25 percent of the jobs and 
payroll go to nonresidents although the nonresident component of employment would likely 
be smaller if this project were one of a series of marginal fields developed sequentially. 

The instate development spending supports 762 man years of work in Alaska in the 
"oil patch," the oil and gas and the construction industries, spread over two years, of 
which 572 man years accrue to residents. This represents a payroll of $76 million, of 
which $57 million accrues to residents. (Payroll is assumed to be 75 percent of total labor 
costs.) In addition to these direct jobs, the instate development budget supports 201 man 
years of work in vendor industries providing equipment, supplies, services, transportation, 
and other services. This vendor payroll is $6 million and is assumed to go entirely to 
resident Alaskans. The remainder of the Alaska budget is spent on nonlabor-related items. 

To simplify the analysis, we assume the development budget is spent in two equal 
segments during each of two years. This abstracts from the potential complication of boom 
conditions which could occur if a large construction project drew a large amount of labor 
instate for a short time period. Such an occurrence could have economic impacts which are 
of a structural nature, such as influencing the cost of labor or the general price level. That 
is unlikely in this case because of the small project size compared to the construction and 
oil and gas industries in the state. In reality, the number of workers associated with the 
project could be greater than 286 (572/2) during peak construction months, and the 
number of workers who get development-related jobs is likely to be greater than 286 for 
this reason as well as the fact that some workers might not choose to work for the entire 
two years. Conducting the analysis in an annual framework abstracts from those effects. 

The production budget of $320 million would be largely spent on field operation and 
workover drilling (which would commence in year 6 of production). Nearly 90 percent 
would be spent within the state, and two-thirds of the instate spending would be direct 
labor in the oil and gas industry. For simplicity we assume the production budget would be 
spent in equal annual shares over the 20-year field life resulting in an annual budget of $16 
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million with an annual payroll of $8 million to purchase 75 man years of employment. With 
around-the-clock operations, this is equivalent to a complement of 19 workers onsite at any 
given time during production. Because of the stable nature of the jobs, we assume that 60 
jobs-80 percent- are taken by Alaskan residents. The annual production budget also 
supports 21 vendor jobs with a payroll of $. 7 million, all of which goes to residents. 
Additional instate spending purchases equipment, supplies, services, transportation, and 
other services. 

l.C. Total Economic Impact 

The employment and earnings generated by the business (indirect) and household 
(induced) spending of the shares of the development and production budgets accruing to 
them results in 709 development and 76 annual production man years of employment with 
payrolls of $16.1 million and $1. 7 million, respectively. These estimates have been 
calculated using an Alaska-specific input-output model, and they represent the private 
sector side of the economic multiplier phenomenon. Although the lack of a manufacturing 
sector reduces the size of the Alaska economic multiplier, the number of indirect and 
induced jobs is large. This is because of the high average wage in the oilpatch, which 
generates a large number of induced jobs from household spending. 

This economic multiplier effect reflects the decisions of numerous private 
businesses and households within the economy about what and where to purchase goods 
and services as well as labor market decisions. The impact of those decisions depends on 
the inherited structure of the economy, and the government has little control over those 
decisions. 

However, the total economic effect also includes the impacts of the expenditures by 
state and local government to provide public services to whatever new residents are drawn 
to the state by the new economic activity as well as any services necessitated by the 
development of the marginal field itself. But unlike the private links from marginal oil field 
spending to the rest of the economy, the package of public services provided by state and 
local governments is a policy decision of those governments. The result is that there is a 
component of economic impact which is a policy variable controlled by government. 

In all likelihood, government will spend whatever public revenues become available 
through taxes, fees, and royalties. For the purposes of this fiscal analysis, a neutral 
alternative assumption is desirable, which is likely a departure from reality. We assume the 
package of public services provided leaves the pre-existing population no better or worse 
off in the provision of public services than would have been the case in the absence of the 
marginal field development. State and local governments expand to maintain the same level 
of public spending per capita as would have been the case without the marginal 
development. The actual calculation of this level of spending is explained later in the text; 
at this point we are interested not in the provision of services by state and local 
governments, but rather in the employment and payroll generated by the provision of those 
services. 
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Eighty-eight resident state government and construction man years during 
development and nine annually during production are necessary to provide this level of 
state government public services. We assume that local government employment and 
payroll growth are both identical in size to that of state government so that total 
government employment to provide services for the private impact of the project is 176 
during development and 19 annually during production. 

In addition, we recognize that the population induced by government spending will 
induce some additional private and public economic activity. When all of these effects are 
calculated and summed, the total public sector response is much larger than initially 
estimated because of this public multiplier effect. Total man years attributable to the 
provision of public services, which we call the public link, are 298 for development and 33 
annually for production. 

The total economic impact is the sum of the direct impact (including vendors), the 
private indirect and induced multiplier effect linked to the oil patch, and the state and local 
government multiplier effect (Table I). The total 1,780 resident man years of labor created 
during the development of the field consists of 572 jobs in oil and gas and in construction; 
201 jobs among vendors paid directly out of the development budget; 709 indirect and 
induced jobs which are the result of the private multiplier effect; and 298 jobs created by 
the public sector multiplier effect. These are spread over a two-year period. 

The total 1 90 resident man years of labor created annually during each year of 
production consist of 81 direct jobs in the oil and gas industry and among vendors paid 
directly out of the production budget, 76 indirect and induced jobs which are the result of 
the private multiplier effect, and 33 jobs created by the public sector multiplier effect. 

Keep in mind that these results represent only one of an infinity of possible 
outcomes. Every change in state or local government policy regarding how and when it 
chooses to spend its oil and other revenues collected as a result of this marginal field 
development leads to a change in the public portion of the total impact. But this result has 
the unique characteristic that it represents the public sector impact consistent with 
maintenance of per capita public services at the pre-project level. 

l.D. Population Impact 

Different assumptions can be made about how population responds to the increased 
availability of jobs. One possibility is that the new jobs will be taken by nonmobile 
unemployed residents, reducing the equilibrium unemployment rate. In this extreme case 
there would be no population response to job creation. Consequently, there would be no 
need to increase public expenditures for population-related services and, in fact, public 
sector expenditures related to serving the needs of the unemployed could fall. Historically, 
this has not been the case in Alaska. What tends to occur is that the jobs are taken by 
those unemployed in the labor pool who are mobile in response to employment 
opportunities. As employment opportunities increase, the number of people in the state at 
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any one time who are looking for work will increase without having a lasting effect on the 
unemployment rate. In essence, as quickly as the unemployed find work, the national labor 
market adds to the ranks of the unemployed in Alaska. Due to the increase in job 
opportunities population increases to maintain an equilibrium unemployment rate. 

The new jobs created in the oil patch may all be taken by currently unemployed 
Alaskan residents, which would be a politically attractive outcome, but a similar number of 
nonresidents would more than likely take up residence in the state to take the place of 
those residents taking the oil patch jobs . Alternatively, the jobs might all be taken by those 
who are first-time Alaskan job holders. These individuals might be considered non
residents, but as soon as they have taken their jobs and become established in their 
communities, they will become, for economic impact purposes, residents . 

The size of the population impact then depends upon the characteristics of the 
households which have workers. We assume that the new jobs are taken by workers in 
households with the same characteristics of current households with workers. We find that 
the average household with a worker directly employed in the oil patch has just over 2 
adults and 1. 7 workers, while the average household with a worker in other sectors of the 
economy has 1. 7 adults and 1 .4 workers. Consequently, the adult population impact is 
smaller for each resident job created in the oil patch than for the rest of the economy. On 
the other hand, the number of school-age children per household is larger at . 7 for oil patch 
workers than for workers in all other sectors, estimated at .6. 

Combining these estimates, we calculate that during the development phase of the 
marginal field 1,482 resident man years of work will induce population to increase by 
3,319. Since the employment occurs over a two-year period, this converts to 1,660 in 
additional population in each of two years. Similarly, the employment during the production 
phase will induce an increase in population of 353 during each year of the 20-year 
production life of the field (Table II) . 

II. PUBLIC REVENUES 

II.A. Introduction 

The value added generated by the economic impact of marginal oil development and 
production represents the potential new tax base. The main elements of this value added 
are the economic rents and profits from oil production and the payroll of workers as well as 
the profits and payrolls of other businesses in the economy that expand due to the 
multiplier effect. Actual public revenues depend upon the tax and other revenue laws and 
regulations in effect at the time. Potential revenues are based on some set of hypothetical 
tax and other revenue regulations which could be put into effect. Actual revenues are 
useful for measuring the economic impact of the marginal field. Potential revenues are 
useful for measuring the public sector benefits of marginal field development. 
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11.B. Petroleum Revenues from Marginal Field Production 

Under current Alaska law, state revenue from oil production on state lands is 
derived from a severance tax and royalty based on wellhead value, a property tax based on 
the value of petroleum-related property, and a special income tax on petroleum activities. 
The severance tax rate includes a feature that makes it a positive function of the daily 
production rate of the average well in the field such that for low levels of average 
production the severance tax rate is zero. Since we are examining a marginal field, we 
assume a zero severance tax rate in this study although the actual rate might be positive. 

The royalty is the largest source of revenue related to production from the marginal 
field. We assume a 12 percent state royalty rate. To keep the analysis as simple as 
possible, we assume a constant real wellhead price of $11.86 ( 1995 $) for oil, calculated 
from Alaska Department of Revenue projections, and that production remains constant at 5 
million barrels per year over the life of the field. Since the wellhead price is normally quoted 
at pump station # 1, the northern terminus of the Trans Alaska Pipeline, a $1 pipeline 
charge is subtracted from that price to establish a wellhead at the field. The result is that 
the wellhead price of $17 .47 at pump station #1 forecast for 2005 becomes $12.86 after 
deflation to 1995 dollars and $11 .86 after subtraction of $1 for the pipeline tariff from the 
field to pump station #1. Application of the royalty rate of 12 percent yields per barrel 
revenues of $1.42 and total annual revenues of $7 .11 million on annual production of 5 
million barrels. 

Revenues from the property and income taxes would be much smaller than the 
royalty. We assume that half of the $320 million in development cost becomes reflected in 
the initial assessed value of petroleum-related property on the North Slope and enters the 
tax base. Because this tax base is also within the local jurisdiction of the North Slope 
Borough, which receives almost 19 of the 20 mills collected by the state on petroleum 
property, we assume the state would receive only 6 percent of the 20 mills, or about $.1 
million annually from this source ( $160 million x .02 x .06). 

Petroleum income tax collections are estimated on the basis of the historical 
relationship between revenues and production. Over the past 10 years the average revenue 
has been $ .19 per barrel. We assume the corporate income tax revenue will be $ .05 per 
barrel on production from this marginal field. The result is annual revenues of $.25 million. 

Summing these three sources over the 20-year life of the field, the undiscounted 
real revenues from production would be $149. 23 million with the vast majority of that 
total, $142.26 million, derived from the collection of royalties (Table Ill). 

11.C. Petroleum Revenues from "Full Pipeline Effect" 

The per-barrel severance tax and royalty from North Slope production are based on 
the wellhead price of oil which is calculated as the market price minus transportation costs 
from the wellhead to the market. The largest component of the transportation cost is the 
Trans-Alaska Pipeline tariff, which is only partially dependent on the level of throughput. If 
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the throughput were to increase, the tariff formula allows the pipeline owners to collect 
incremental per-barrel revenues at a rate less than the average tariff. As a result, the 
average tariff would fall, the wellhead value of all North Slope oil would increase, and state 
revenues per barrel from the severance tax and royalty would increase on all production. 

The annual throughput of a 100 million barrel field would drop the pipeline tariff by 
about $ .01 if this were being added at a time when the pipeline had a daily throughput of 
950,000 barrels (the lower projection by the Alaska Department of Revenue for 2005). 
Although a very small increase in wellhead price results, the tax base of nearly 1 million 
barrels per day is so large that the effect on state revenues is significant. If the combined 
royalty and severance tax rates on existing production is 18 percent, the higher wellhead 
value of $.01 per barrel would result in 1.8 mills additional revenue per barrel for all North 
Slope production. Over the entire year, the additional revenues would be $.78 million, and 
over the producing life of the marginal field, the additional revenues would be $15.56 
million. 

11.D. Revenues from a Broad-based Tax on Households 

Although the state has a corporate income tax, actual collections from non-oil 
businesses is quite limited, so we assume there would be no increase in these collections 
as a result of the marginal field development. More important could be the revenues 
generated by the application of a national standard tax rate to the payrolls generated by 
marginal oil field development. These are potential revenues since the state of Alaska has 
neither a personal income tax nor a general sales tax. These potential revenues represent 
the tax capacity of the payrolls where the tax capacity is defined as the tax rates of the 
average state applied to the Alaska payroll base. 

For the United States as a whole, the combination of the income tax and the sales 
tax represents about 4.5 percent of personal income. Applying this rate to the payrolls 
generated by marginal oil field development results in potential revenues of $4.86 million 
during field development and $.49 million annually during production for a total of $14.81 
million over the life of the field. Of this total, $12.58 million would be paid by residents and 
$2.23 million would be paid by nonresidents. Because of the relatively higher average 
payrolls in the "oil patch," the revenues from this source are more highly concentrated in 
the oil patch than are either impact jobs or impact population (Table IV). 

Ill. PUBLIC SECTOR COSTS 

Ill.A. Resource Management 

The public sector costs associated with marginal oil field development fall into two 
categories-costs directly related to resource management and costs related to the 
additional population drawn into the state by the economic impact of the development and 
production . Analysis of the state budget indicates that total expenditures for the 
management of oil and gas resources was about $.07 per barrel of oil produced. Using this 
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per-barrel figure generates an estimate of $7.4 million as the cost of management of a 100 
million barrel oil field over its life (Table V). 

111.B. Population-based Program-related Expenditure 

The larger component of public sector cost is associated with the additional 
population drawn into the state by the new employment opportunities . We assume that the 
cost to provide public services to each new resident is the same as it is for those current 
residents who share similar circumstances. We identify three relevant categories of 
circumstance--adults either working or not in the labor force, adults unemployed but 
looking for work, and school-age children. Other population groups are children below 
school age, senior citizens, and all residents of rural Alaska. We assume that all public 
service costs associated with children below school age can be attributed to their parents. 
We assume no increase in the senior or rural population from marginal oil development. 

A per capita cost of services for each of these categories was developed based on 
an analysis of a recent state general fund operating budget (Table VI). Each budget item 
was allocated to the population group served. About half of all expenditures were identified 
as providing services to the general population of adults in the state. The cost of these 
services was calculated at $2,978 per adult in the population. The second largest category 
of expenditures specifically targeted the educational needs of the school-age population. 
The cost of these services was calculated to be $5,240 per school-age child served. A 
third category of services was targeted to unemployed adults. This "safety net" was 
$2,548 per unemployed person. This "safety net" supplement, when added to the basic 
adult cost of $2,978, results in a total cost of $5,526 for each unemployed person. 

Two other categories of state expenditures are not population sensitive--resource 
management expenditures and pure public expenditures. We assume that additional 
population can share in the benefits of the programs in these categories without reducing 
the benefits already being received by the existing population. 

These estimates of state government costs of service per person for different 
groups were applied to the group sizes to get estimates of total operating costs associated 
with population increase. To these estimates were added the costs of capital services 
estimated at 20 percent of operating costs, based on the ratio of capital to operating 
expenditures in the state budget in recent years. 

The result is an estimate of state program-related spending to meet the needs of 
new population during the development phase of the project of $13.96 million and for each 
year of production of $1 .49 million. Over the life of the project, the total state spending for 
new program-related expenditures would be $43.71 million (Table VII). 

111.C. The Permanent Fund 

Although most state government programs are financed through the general fund, 
there are some notable exceptions. The largest and most important is the Alaska 
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Permanent Fund, which is a $14 billion saving account funded by a portion of oil revenues 
and belonging to the entire population. An increase in population dilutes the per capita 
share value of this fund. Currently the value of the Permanent Fund to each citizen rests on 
the annual dividend paid out of the fund to each resident, which is approximately $1,000. 
This amount is assumed necessary annually per new resident to indemnify the current 
residents against any loss in their own dividend payments. Although the dilution of the 
share value is small for each resident, the total indemnification required is $10.39 million 
over the life of the field. 

111.D. Local Government 

We assume equal increases in local government expenditures and revenues, which 
consist primarily of property and sales taxes. In reality, local government in Alaska is highly 
dependent on state government for the provision of services and revenues, most notably 
education. Thus, revenue and expenditure imbalances are most likely to manifest 
themselves at the state level. 

IV. THE STATE FISCAL DIVIDEND 

IV.A. Comparison of Revenues and Expenditures 

State revenues from marginal field production, primarily the royalty but also from 
the full pipeline effect, accumulate over the life of the field to an undiscounted total of 
$164. 79 million assuming a 100 million barrel field, $11.86 wellhead price, and 12 percent 
royalty . State expenditures required to manage the resource, to provide comparable public 
services to new populations, and to hold harmless the Permanent Fund dividend payments 
of pre-existing residents total $61.50 million undiscounted over the same period (Table 
VIII) . 

This results in a fiscal dividend of $103.29 million available to state government to 
support public spending over and above project-related needs. The average dividend over 
the impact period, including development and production phases, is $4. 7 million. This could 
be spent on anything of the state's choosing. It would support all of the state-funded needs 
of 978 additional residents annually. It could be used to generate a large number of jobs for 
unemployed residents in areas where jobs are chronically unavailable. (In this way, the 
marginal field could address the politically important issue of local hire by creating jobs for 
Alaskans indirectly .) 

If the potential revenues from a broad-based tax were included, state revenues from 
marginal oil production would rise to $179.6 million, and the dividend after costs would be 
$118.1 million . This higher figure better represents the financial resources which become 
potentially available to state government from the marginal oil field. 
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IV. B. Sensitivity 

When considering the sensitivity of the size of the fiscal dividend, we observe that 
of the three significant sources of revenues in this analysis, the broad-based tax is least 
important since any variation in collections will be reflecting a variation in population and, 
thus, in expenditure requirements. The full pipeline effect is sensitive to the rate of 
production but not to either wellhead price, total throughput of the pipeline, or the royalty 
rate on the marginal field. 

The dividend is most sensitive to variation in the royalty, which is the largest 
component of revenues and is, in turn, most sensitive to wellhead price, production rate, 
and, of course, the royalty rate. Considering the royalty rate alone, however, we see that in 
the base case, the total dividend is large enough to afford room for the royalty rate to fall 
considerably before driving the dividend to zero. A combination of low production (50 
million barrels), low wellhead price ($8.31), and low royalty (6 percent) are required to 
drive the dividend negative. On the other hand, high production (150 million barrels), high 
wellhead price ( $14.17), and 15 percent royalty combine to generate a dividend in excess 
of $300 million in undiscounted dollars. Other levels of production are shown in Table IX, 
with low price-low royalty and high price-high royalty combinations. 

Uncertainty surrounds other parameters used in the analysis, but the large size of 
the royalties relative to other revenues and expenditures suggests that large errors of 
estimation of the resident share of labor, the population response, the per capita state and 
local expenditure requirements, the economic multiplier, the potential tax take, etc. as well 
as absence of an estimate of potential environmental costs associated with the project will 
not affect the overall conclusion that the dividend is positive and large relative to the 
expenditure requirements under a wide range of conditions. 

The positive dividend result is robust to a present value analysis which accounts for 
the difference in timing between the public expenditures, which are somewhat "front 
loaded," and the public revenues, which are more evenly distributed over the life of the 
project. The 2.92 ratio of revenues to expenses at a zero discount rate remains above 2 
even at a 10 percent discount rate (Table X.). 

V. "PAYING YOUR OWN WAY" IN ALASKA 

A partial list of possible tests of a project "paying its own way" is presented in 
Table XI. The basic idea is that the revenues which the project generates should exceed 
the costs that the project imposes on the public sector. The question, of course, is which 
revenues and which costs are relevant and should be included. 

On the left hand side of Table XI are various configurations of revenues in 
DECLINING order of comprehensiveness. At the top is the revenue definition which is the 
most comprehensive and would likely result in the largest measure of "benefits." This 
definition includes revenues from the production of the resource and, in addition, the 
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potential revenues from the expanded tax base of all new households and businesses in the 
economy. This includes not only the taxes on income and purchases that could be collected 
from the oil patch workers but also the taxes on income and purchases of new workers in 
all sectors of the economy who owe their jobs to the marginal oil field. Less 
comprehensive definitions include only actual tax collections rather than potential and 
exclude the revenues contributed by those economic actors--households and 
businesses-less directly and obviously dependent on the marginal oil field for their 
presence in the economy. At the bottom of the list, the only revenues included are those 
directly collected from production of the resource. 

On the right hand side of Table XI are various configurations of expenditures in 
INCREASING order of comprehensiveness. At the top is the expenditure definition that 
would result in the smallest measure of cost to state government. It includes only the 
direct cost of resource management and totally ignores all expenditures associated with 
population-induced public services or the dilution of the Permanent Fund share value due to 
population increase. Moving down the list, we add population-related public services for 
groups more closely associated with the oil patch first and less obviously dependent groups 
later. At the bottom we have included all public expenditures associated with all of the 
population attributable to the marginal oil field as well as the Permanent Fund 
indemnification. 

Moving down the list, we have encountered two levels of cost- actual and 
normalized. Normalized cost recognizes that the cost of public service provision is 
contingent upon the existing revenue structure which, in turn, reflects the health of the 
economy. If the economy has a strong tax base, the actual level of public services will 
probably be high, and this will put a hurdle in the path of any new project attempting to 
generate a dividend, as we have defined it, for the economy. It may be more appropriate to 
establish a normalized population service cost based on some external standard such as the 
national average, a historical average, or a long-run trended average. 

This is particularly relevant in the present case for petroleum in Alaska. The high 
dividends from past petroleum developments have been partially used to expand per capita 
public spending above their level in other states (normalized), at the same time that actual 
revenues from broad-based taxes have been allowed to fall below their level in other states 
(potential). This means that to pass a "pay your own way" test is difficult for a marginal oil 
field precisely because of the past successes of the oil industry. 

In spite of that, however, our analysis shows that the marginal oil field is able to 
pass the most stringent "pay your own way" test we can construct from Table XI. This is a 
comparison of the bottom definition of revenues (least comprehensive) with the bottom 
definition of costs (most comprehensive). 

This definition is clearly too restrictive, however, because it includes all costs but 
only a subset of revenues. Economists would argue for a marginal test in which an 
incremental project were deemed to "pay its own way" as long as the incremental 
revenues from the project just covered the incremental costs that the project imposed on 
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the economy--using potential revenues and normalized expenditures. This test is shown in 
Table XI as the boxed alternatives. 

There are two problems with the marginal revenue equals marginal cost criterion . 
The first is that no industry in Alaska passes this "pay your own way" test, with the 
exception of oil. Figure I shows the actual revenues attributable to Alaska resource 
industries and the direct expenditures of government in the management of those 
industries. None currently has revenues that cover even this most narrow definition of cost, 
and by extension none could pass a more comprehensive test because the per capita 
revenues of a broad-based tax fall far short of the population specific per capita 
expenditures of state government. 

The second problem is that application of the test would doom many projects and 
investments that would probably be in the best interests of the state if best interest were 
defined more broadly to include more than fiscal impact. This criteria suffers from "Lake 
Wobegon" syndrome (the mythical town in Minnesota where all the children are above 
average!) since only projects with above-average dividends would qualify for investment. 
Clearly, a more carefully constructed criteria of the public interest is necessary which 
incorporates observations from actual public investment decisions involving economic 
projects with benefits and costs to resolve this dilemma. 

VI. CONCLUSIONS 

We can now offer at least a partial answer to the questions posed in the 
introduction. The economic impact of marginal oil field development is relatively small in 
terms of jobs but somewhat larger from the perspective of payroll . The fiscal impact in this 
hypothetical case resulted in a very large fiscal dividend which could be used for other 
public purposes at the discretion of the state. The relative size of this dividend was 
insensitive to most parameters and critically dependent on production, price, and royalty 
rate. Although the hypothetical marginal oil field passed the most stringent of our "pay 
your own way" tests easily, the choice of the appropriate criteria for this test remains to be 
determined. 
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TABLE I. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF ECONOMIC IMPACTS 

EMPLOYMENT (MAN YEARS) PAYROLL (million$) 

ANNUAL ANNUAL 
DEVELOPMENT PRODUCTION DEVELOPMENT PRODUCTION 

OIL INDUSTRY SPENDING 1443 75 $113.4 $7.5 

OIL INDUSTRY SPENDING IN ALASKA 762 75 $76.2 $7.5 

MINUS : NON-RESIDENT WORKERS 190 15 $19 .0 $1 .5 

OIL INDUSTRY WORKERS : RESIDENTS 572 60 $57.2 $6.0 

OIL AND GAS 341 60 $34.1 $6.0 
CONSTRUCTION 231 0 $23.1 $0.0 

VENDORS 201 21 $5.9 $0.7 

PRIVATE INDIRECT/ INDUCED 709 76 $16.1 $1.7 

ST ATE AND LOCAL GOVT 176 19 $6 .2 $0.7 

PUBLIC INDIRECT/ INDUCED 122 14 $3.7 $0.3 

TOTAL ALASKA 1780 190 $89.1 $9.5 

TOTAL FROM PRIVATE LINKS 1482 157 $79.2 $8.5 
TOTAL FROM PUBLIC LINKS 298 33 $9.9 $1 .0 



TABLE II. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF POPULATION IMPACT 

ANNUAL 
DEVELOPMENT PRODUCTION 

OIL INDUSTRY WORKERS : RESIDENTS 1021 108 

VENDORS 359 37 

PRIVATE INDIRECT I INDUCED 1383 148 

STATE AND LOCAL GOVT 318 33 

PUBLIC INDIRECT I INDUCED 238 27 

TOTAL ALASKA 3319 353 

TOTAL FROM PRIVATE LINKS 2763 293 
TOTAL FROM PUBLIC LINKS 556 60 



TABLE Ill. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF STATE GOVERNMENT REVENUES 

FROM MARGINAL FIELD 

MILLION$ 

ROYALTY $142.26 

PETROLEUM INCOME TAX $5.00 

PETROLEUM PROPERTY TAX $1 .97 

SEVERANCE TAX $0.00 

SUBTOTAL $149.23 

FULL PIPELINE $15.56 

TOTAL (ACTUAL) $164. 79 

BROAD BASED HH TAX $14.81 

TOTAL (POTENTIAL) $179.60 



TABLE IV. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF POTENTIAL BROAD BASED TAX REVENUE 

(MILLION$) 

ANNUAL 
DEVELOPMENT PRODUCTION 

OIL INDUSTRY WORKERS: NON-RESIDENTS $0.86 $0.07 

OIL INDUSTRY WORKERS: RESIDENTS $2.57 $0.27 

VENDORS $0.27 $0.03 

PRIVATE INDIRECT I INDUCED $0.72 $0.08 

STATE AND LOCAL GOVT $0.28 $0.03 

PUBLIC INDIRECT I INDUCED $0.17 $0.01 

TOTAL ALASKA $4.86 $0.49 

TOTAL FROM PRIVATE LINKS $4.42 $0.45 
TOTAL FROM PUBLIC LINKS $0.45 $0.05 



TABLE V. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF STATE GOVERNMENT EXPENDITURES 

FROM MARGINAL FIELD 

MILLION$ 

RESOURCE MANAGEMENT $7.40 

POPULATION RELATED EXPENDITURES 

PROGRAM RELATED $43.71 

PERMANENT FUND DIVIDEND 
HOLD HARMLESS $10.39 

TOTAL $61.50 



TABLE VI. 
MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 

STATE PER CAPITA OPERATIONS PROGRAM RELATED EXPENDITURES 

POPULATION CATEGORY 

------------- ------------- ------------- -------------
all general school safety 

Alaskans adult aged net 
18+ child supplement 

------------- ---------- ------------ -------------

TOTAL STATE SPENDING($) $3,008,406 $1,620,534 $693,315 $286,458 
PERCENT OF TOTAL 53.87% 23.05% 9.52% 

GENERAL FUND SPENDING ($) $2, 192, 101 $1, 133,320 $618,402 $141,070 
PERCENT OF TOTAL 51 .70% 28.21% 6.44% 

STATE GOVERNMENT EMPLOYMENT 18,131 15,042 146 545 
PERCENT OF TOTAL 82.96% 0.80% 3.00% 

POPULATION SERVED (1990 CENSUS) 553,600 380,609 118,008 55,360 

GENERAL FUND SPENDING PER PERSON (000$) $3.960 $2.978 $5.240 $2.548 

SOURCE: 1990 ALASKA STATE OPERATING BUDGET. 



TABLE VII. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
SUMMARY OF POPULATION INDUCED 

STATE GOVERNMENT PROGRAM EXPENDITURES 

(MILLION$) 

ANNUAL 
DEVELOPMENT PRODUCTION 

OIL INDUSTRY WORKERS: NON-RESIDENTS $0.00 $0.00 

OIL INDUSTRY WORKERS: RESIDENTS $4.26 $0.45 

VENDORS $1 .50 $0.16 

PRIVATE INDIRECT I INDUCED $5.53 $0.59 

STATE AND LOCAL GOVT $1.72 $0.18 

PUBLIC INDIRECT I INDUCED $0.95 $0.11 

TOTAL ALASKA $13.96 $1.49 

TOTAL FROM PRIVATE LINKS $11.29 $1.20 
TOTAL FROM PUBLIC LINKS $2.67 $0.29 



TABLE VIII. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
COMPARISON OF STATE COSTS WITH REVENUES 

FOR MARGINAL OIL FIELD 

MILLION$ 

STATE EXPENDITURES 

RESOURCE MANAGEMENT 

HOUSEHOLD SERVICES 

DIVIDEND HOLD HARMLESS 

STATE REVENUES--ACTUAL 

ROYALTY 

FULL PIPELINE 

PETROLEUM INCOME TAX 

PETROLEUM PROPERTY TAX 

STATE REVENUES--POTENTIAL 

BROAD BASED TAX 

FISCAL DIVIDEND 

BASED ON ACTUAL REVENUES 
BASED ON POTENTIAL REVENUES 

ACTUAL--ANNUALIZED 

PRODUCTION (MILLION BBLS) 
WELLHEAD PRICE I BARREL 
ROYALTY RATE 

$7.40 

$43.71 

$10.39 

$142.26 

$15.56 

$5.00 

$1.97 

$14.81 

100 
$11.86 

12% 

$61.50 

$164.79 

$179.60 

$103.29 
$118.10 

$4.70 



TABLE IX. 

MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 
FISCAL DIVIDEND SENSITIVITY TO IMPORTANT ASSUMPTIONS 

FISCAL 
RESERVES WELLHEAD ROYALTY DIVIDEND 

(MILLION BARRELS) $ % (MILLION$) 

50 $8.31 6% ($9.46) 
100 $8.31 6% $25.70 
50 $11.86 12% $36.75 
150 $8.31 6% $60.75 
50 $14.17 15% $71.91 
100 $11.86 12% $118.10 
100 $14.17 15% $188.43 
150 $11.86 12% $199.35 
150 $14.17 15% $304.84 



TABLE X. 
MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 

DISCOUNT 
RATE 

0 
2% 
4% 
6% 
8% 
10% 

NET PRESENT VALUE 
OF 

REVENUES AND EXPENDITURES 

RATIO: 

EXPENSES REVENUES FISCAL REVENUES 
DIVIDEND TO 

EXPENSES 

$61.50 $179.61 $118.10 2.92 
$51.53 $142.04 $90.51 2.76 
$44.08 $114.37 $70.29 2.59 
$38.41 $93.65 $55.24 2.44 
$34.02 $77.88 $43.87 2.29 
$30.55 $65.70 $35.15 2.15 

100 MILLION BARRELS OF OIL WITH $11.86 WELLHEAD 
PRICE FOR OIL. REVENUES INCLUDE BROAD BASED 
TAX ON HOUSEHOLDS 



TABLE XI. 
MARGINAL OIL FISCAL AND SOCIOECONOMIC IMPACTS: 

"PAYING YOUR OWN WAY'' 
SOME POSSIBLE TESTS 

REVENUES > 

RANKED FROM MORE TO LESS COMPREHENSIVE 

RESOURCE REVENUES 
+"POTENTIAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 

RESOURCE REVENUES 
+"POTENTIAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 

RESOURCE REVENUES 
+"POTENTIAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 

RESOURCE REVENUES 
+ "ACTUAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 

RESOURCE REVENUES 
+ "ACTUAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 

RESOURCE REVENUES 
+"ACTUAL" BROAD BASED TAXES ON 

OIL PATCH WORKERS 

RESOURCE REVENUES 

EXPENDITURES 

RANKED FROM LESS TO MORE COMPREHENSIVE 

RESOURCE MANAGEMENT COSTS 

RESOURCE MANAGEMENT COSTS 
+"NORMALIZED" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 

RESOURCE MANAGEMENT COSTS 
+"ACTUAL" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 

RESOURCE MANAGEMENT COSTS 
+"NORMALIZED" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 

RESOURCE MANAGEMENT COSTS 
+"ACTUAL" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 

RESOURCE MANAGEMENT COSTS 
+"NORMALIZED" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 

RESOURCE MANAGEMENT COSTS 
+"ACTUAL" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 

RESOURCE MANAGEMENT COSTS 
+"NORMALIZED" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 
+PERMANENT FUND DIVIDEND INDEMNIFICATION 

RESOURCE MANAGEMENT COSTS 
+"ACTUAL" POPULATION INDUCED SERVICES COSTS OF 

OIL PATCH WORKERS 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO OIL PATCH 
+ INDIRECT AND INDUCED WORKERS 

LINKED TO PUBLIC SPENDING 
+PERMANENT FUND DIVIDEND INDEMNIFICATION 



Figure 1. Marginal Oil Fiscal and Socioeconomic Impacts: 
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Source: Alaska Legislative Research, 1993 
Except Marginal Oil is Base Case from text (Net of Broad-Based Tax) 




