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The United States Department of the Interior was designated by the Quter
Continental Shelf (0CS) Lands Act of 1953 to carry out the majority of
the Act’s provisions for administering the mineral |easing and devel op-
ment of offshore areas of the United States under federal jurisdiction

Wthin the Departnent, the Bureau of Land Managenment (BLM) has the
responsibility to meet requirenents of the National Environnental Policy
Act of 1969 (NEPA) as well as other legislation and regul ations dealing
with the effects of offshore devel opnent. In Alaska, unique cultura

differences and climtic conditions create a need for devel oping addi-
tional socioeconom ¢ and environmental information to inprove 0CS deci -
sion making at all governmental levels. Ian fulfillment of its federa

responsibilities and with an awareness of these additional information
needs, the BLM has initiated several investigative prograns, one of
which is the Alaska OCS Soci oecononic Studies Program (SESP).

The Al aska OCS Soci oeconomic Studies Programis a nulti-year research
effort which attenpts to predict and evaluate the effects of Al aska OCS
Petrol eum Devel opnent upon the physical, social, and econom c environ-
ments within the state. The overall nethodology is divided into three
broad research conponents. The first conponent identifies an alterna-
tive set of assunptions regarding the location, the nature, and the
timng of future petroleumevents and related activities. In this
component, the programtakes into account the particular needs of the
petrol eum industry and projects the human, technol ogical, economc, and
environnental offshore and onshore devel opnent requirenents of the
regional petroleum industry.

The second conponent focuses on data gathering that identifies those
quantifiable and qualifiable facts by which OCS-induced changes can be
assessed. The critical conmunity and regional conponents are identified
and evaluated. Current endogenous and exogenous sources of change and
functional organization anmong different sectors of comunity and region-
al life are analyzed. Susceptible comunity relationships, values,
activities, and processes also are included

The third research conmponent focuses on an eval uation of the changes
that could occur due to the potential oil and gas devel opment. |npact
eval uation concentrates on an analysis of the inpacts at the statew de,
regional, and local |evel

In general, program products are sequentially arranged in accordance
Wi th BLM's proposed OCS | ease sale schedule, so that information is
timely to decisionmaking. Reports are available through the Nationa

Technical Information Service, and the BLMhas a |imted nunber of
copi es available through the Alaska OCS Office. Inquiries for informa-
ion should be directed to: Program Coordi nator (COAR), Soci oeconom c
Studies Program Al aska ocs Office, P. O Box 1159, Anchorage, Al aska
99510.
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I.  INTRODUCTION

Background

The United States, because of the progressive depletion of U.S. petro-
leum reserves, has become increasingly reliant on foreign energy supplies.
Concern over the reliability of these foreign supplies has led the fed-
eral government to establish policies aimed at increasing domestic energy
supplies. Because of their high potential as a source of oil and gas,

the U.S. Outer Continental Shelf (0CS) figures significantly in the

future energy program of the United States.

Although Alaska has historically played a small role in the U.S. energy
supply, production at Prudhoe and future development of the Alaska 0CS
will increase its importance. It has been projected that by 1985 over
25 percent of total domestic crude oil production could be from Alaska
(Federal Energy Administration, 1976). Through 1974, Alaska had pro-
duced only one percent of the total cumulative petroleum production in
the United States (U.S. Geological Survey, 1975); however, the develop-
ment of existing oil and gas reserves and the exploration for additional
reserves will center importantly on Alaska. Alaska accounts for over
one-fourth of the identified oil and gas reserves in the United States,
and an estimated one-third of all undiscovered recoverable domestic oil
reserves are in the state. Since over 60 percent of the estimated
undiscovered OCS reserves in the United States are in Alaska, Alaska is

particularly important to the OCS program (U.S. Geological Survey, 1975).



The development of Alaska’s petroleum reserves is also important to the
Alaskan economy. Changes produced by past petroleum development in the
state have been major. The rapid changes in the Alaska economy and
population associated with the development in Upper Cook Inlet and
Prudhoe Bay created strains on the Alaskan society and environment.

At the same time, these developments generated the most prosperous eco-
nomic period in the state’s history as well as prospects of continued
prosperity through the next decade. The development of petroleum re-
serves in Alaska’s 0CS will also affect the population and economy of

Alaska.

The Purpose of the Study

The nature of the changes which result from Alaskan 0CS development
will not necessarily resemble those caused by past petroleum development.
One objective of the current study being undertaken by the Institute of
Social and Economic Research (ISER) for the Bureau of Land Management’”s
0CS Studies Program is to provide the information needed to anticipate
the major dimensions of the economic and social impacts of the proposed
oil and gas developments in the Northern Gulf of Alaska. To achieve
this objective, ISER will provide a series of economic and population
forecasts through 2000 under several alternative scenarios for petroleum
development in the Northern Gulf. By contrasting these forecasts with a
base case forecast, which does not include the proposed development, it
is possible to assess the major dimensions of the impacts of 0CS develop-

ment on population, employment, income, and the state’s fiscal position.



This study is part of the Bureau of Land Management’s Alaska 0CS Socio-
economic Studies Program. The objective of this program is to assess
the potential impacts of proposed lease sales in the federal offshore
areas of Alaska. The study of the impacts of 0CS development in the
Northern Gulf of Alaska is one of a series of studies describing lease
sale impacts. Already completed is a study of the impact of the joint
federal-state sale in the Beaufort Sea {ISER, 1978); future studies will
be conducted for lease sales in the Western Gulf of Alaska, the Lower
Cook Inlet, and the Bering Sea-Norton Sound. The studies program is
concerned with many aspects of OCS impact on many different levels. The
major objective of this study is to examine only a portion of OCS impact,

the statewide and regional economic and demographic impacts.

In order to assess the impact of the proposed Northern Guif OCS develop-
ment, the study must accomplish two additional objectives. First, an
understanding of the existing state and regional economies must be de-
veloped. The important economic relationships need to be understood in
order to say anything about future growth and the effect of OCS develop-
ment on the economy. Secondly, the study will develop a process for
economic impact assessment. Rapid growth associated with OCS development
will affect most economic variables; a much smaller number is important,
and information on these dimensions of impact will describe the effect
of rapid growth on the state and regional economies. The process of
economic impact assessment will consist Ofxﬁhe selection of the major
variables to analyze and the appropriate questions to ask about each

of these.



Study Design

This study consists of three major parts: a baseline study of the
economies of the state and its Gulf of Alaska region, a base case projec-
tion describing the future economy without Northern Gulf development, and
an examination of the impact of Northern Gulf development. This section
describes the relationship of each of these parts to the impact assessment

and the methodology chosen to make the necessary projections.

EXAMINATION OF PAST ECONOMIC GROWTH

Examining the past growth of the Alaska economy and the economy of the
Gulf of Alaska region provides an understanding of the way the economy
works. This type of examination is implicit in the development of eco-
nomic models. Making this analysis explicit will emphasize those aspects
of economic growth which are important. The two aspects of the economy
which will be emphasized in such a process are the important causes of
growth and the economic relationships which transfer growth between
sectors of the economy. An examination of the historical period will
provide an indication of the types of response we can expect to OCS
petroleum development. In addition, the historical growth and develop-
ment of these economies provide a point of comparison for future economic

growth, both 0CS and non-0CS related.

THE BASE CASE

Petroleum development in the Northern Gulf of Alaska will affect both

the structure and size of the Alaska economy. Changes in the economy



which result from the development of the OCS resources can be defined
as the impact of this development. This impact can only be described
as changes from a certain pattern of economic growth which would have
occurred without OCS development. The non-0CS base case is developed
to provide a reference point for the analysis of the impacts of 0CS
development. Comparing a projection of economic activity with OCS

development to the base case will i1solate the impacts of development.

THE ROLE OF SOCIOECONOMIC PROJECTIONS

The uncertainty of the future, though It may iIncrease the problems associ-
ated with making projections, increases the importance of these projections.
Decision makers in both the public and private sectors need information
about the future in order to plan their actions. The more uncertain the
future events, the more important is some projection of them. Projections
serve two important purposes--they serve as a means of determining future
demands and needs for services, and they allow policy makers to test the

alternative effects of various policies.

Models are used to test the relative efficiency of alternative policy
choices. When models explicitly include policy variables, such as tax
rates, or variables directly affected by policy, such as the level of
petroleum employment, they can be used to test the effects of policies
described by these variables. By making separate projections under vari-
ous assumptions about policy choices, the effects on important variables
such as population or employment can be compared. Alternative policy

choices can be compared in terms of their relative costs and benefits.



Projections increase the information available to decision makers for
making policy choices. Many present policy choices have important future
implications which must be considered by policy makers. For example,
current policy decisions regarding Northern Gulf OCS petroleum develop-
ment will have their major effect in the middle of the next decade. By
providing descriptions of the most probable future levels of important
variables, socioeconomic projections serve as a framework for making

policy choices.

METHODCOLOGY
This section describes the methodology used to make the projections of
Alaskan economic growth in both the base case and 0CS development cases.

Two econometric models, statewide and regional econometric models, are

used to make the projection. This section will describe the models used

and their strengths and weaknesses.

The Statewide Econometric Model

The basic model to be utilized in the analysis of the OCS development
scenarios is the statewide econometric model of the Alaskan economy
developed in the Man-in-the-Arctic Program (MAP) presently being con-
ducted by the Institute of Social and Economic Research of the University
of Alaska. There are three components of this model: an economic model,
a fiscal model, and a demographic model. The basic structure of the model

is shown in Figure 1.
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The economic model is divided into exogenous or basic sectors and endo-
genous or nonbasic sectors. The level of output in the exogenous sectors
is determined outside the state’s economy. The primary reason for the
nonbasic sector is to serve local Alaskan markets, so the level of out-
put is determined within the Alaskan economy. The basic industries in

the model are mining, agricul ture-forestry-fisheries, manufacturing,
federal government, and the exogenous component of construction. The
nonbasic industries are transportation-communication-uti lities, wholesale
and retail trade, finance-insurance-real estate, services, and the remain-

der of construction.

In the model, industrial production determines the demand for labor and
employment; employment is that level needed to produce the required output.
Employment and the wage rate determine wages and salaries,” the most import-
ant component of personal income. The Alaskan labor market is an open one
with equilibrium achieved through migration of individuals. Because of
this, the most important determinant of Alaskan wage rates are U.S. wage
rates; wages are also affected by rapid growth of employment in Alaska.

An estimate of disposable personal income is made by adding an estimate

of nonwage income to wages and salaries and adjusting this by deducting
income taxes. The level of real disposable income is found by deflating
disposable personal income by a relative price index; the major deter-
minants of Alaskan prices are U.S. prices, the size of the economy, and
the growth rate of the economy. Incomes determine the demand for Tocal

production; incomes and output are simultaneously determined.



Population is determined based upon a projection of each of its components--
births, deaths, and migration. The model uses age-sex-race specific sur-
vival rates and age-race specific fertility rates to project births and
deaths for the civilian population. Total civilian population is found

by adding civilian net migration to the natural increase. Net migration

is determined by the relative economic opportunities in Alaska. In the
model, these are described by employment changes and the Alaskan real

per capita income relative to the real per capita income of the United
States. An exogenous estimate of military population is added to deter-

mine total population.

The fiscal model, which provides important pieces of information for the
economic model, also provides a framework for analyzing the effects of
alternate fiscal policies. The fiscal model calculates personal tax pay-
ments in order to derive disposable personal income. The Tfiscal model,
based on an assumed state spending rule, also calculates personnel ex-
penditures, state government employment, and the amount spent on capital
improvements which determines a portion of employment in the construction
industry. All three submodels are linked through their requirement for

information produced by the other submodels.

The Regional Econometric Model

The regional model provides an allocation of employment, income, and
population in the state to seven regions of the state. These regions

are shown in Figure 2. The economic component is similar in each region
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to that of the state model. The major difference is that some regional
economies are influenced by economic activity in other regions; the most
notable of these is Anchorage. The demographic component of the regional
model is much simpler than that component of the state model. Regional
population is estimated as a function of employment. Regional population
is estimated in two components--enclave and nonenclave population. A
weighted average of the nonenclave population to nonenclave employment
ratio for the state and the lagged value in the region is multiplied by
the nonenclave employment to estimate nonenclave population in the current
year. The weights used to determine regional population in this study
equal the proportion of state population for the lagged regional popula-
tion to employment ratio and one minus this proportion for the state ratio.
Enclave employment is added to nonencliave population to determine total
regional population. Enclave employment includes the military and major
construction projects such as the trans-Alaska pipeline. The regional
model has no fiscal component and must accept an exogenous pattern of wage
and salary payments to state and local government workers. Usually the
pattern of wage and salary payments used is taken from a similar state
mode] projection. Estimates of regional employment, population, and
income in the regional model are constrained to total to equivalent

variables from the state model results.

STRENGTHS AND LIMITATIONS
The models used in this analysis have several strengths and weaknesses
which must be considered when examining the reported results. The prin-

cipal strength of these models is that they capture the essence of the

11



Alaska growth process. Export base industries and government create

growth directly through hiring and indirectly through the demand gener-
ated by their employees for locally produced goods and services. Incomes
earned by these export base workers and the workers who supply the goods

and services provide the base of the economy. Compared to two alternative
forms, the economic base and input-output models, the econometric specifi-
cation of this type is preferred, since it captures the dynamics of industry
growth. The economic base model is useful for projecting marginal changes
but assumes that changes in the support sector are proportional to changes
in basic sector employment. This misses both the feedback effect of the
growth of the support sector incomes and the change in the responsiveness

of the support industries over time. While input-output models more pre-
cisely define the interindustry flows of purchases of goods and services,
they represent the economy only at a particular point in time. The econo-

metric approach can capture some of the changing relationships over time,

and these are described by historic changes or incorporated by the modeler.

The limits on the econometric method define the limits on the acceptance

of the resulting projections. No model is able to capture revolutionary
changes which violate the assumptions upon which the model is built, un-
less structural change has been foreseen and incorporated by the modeler.
The limitations of the model increase the more the model is extended into
the future and the more vocationally precise the model is expected to be.

In other words, more confidence should be placed in the 1985 results than

in those for 1995, and statewide projections are more likely to be “correct”

than regional results.
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Another important limitation of this model is that the projections should
be considered contingent. The accuracy of the projections depends on

the continued relevance of the model’s historical structure and the
accuracy of the assumptions about the level, timing, and distribution of
the exogenous variables. One result of this contingency is that the pro-
jections may not necessarily agree with the actual levels of the projected
variables for any given year. Projections are based on the average
historical relationships between the projected variables and important
exogenous variables. This leads to two reasons why projections in any
year may differ from the actual levels of projected variables. First,
estimates of the level of important exogenous variables may differ from
the actual levels. Secondly, in any given year, the relation between
projected and exogenous variables may differ from the historical average.
Cyclical effects may cause yearly divergence from the general trend of
economic growth. The relationships described by the model, while they
may not predict actual levels in any particular year, describe the

general trend of future Alaskan economic growth.

The final limitation of the results concerns the projection of the regional
distribution of state growth. These results are merely allocations of

the projected statewide totals to the regions. This should not be assumed
to be a detailed analysis of the regional economies and should not replace

such analysis.
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ASSUMPTIONS

Once the model is given, the base case is defined by the assumptions
about the future levels of the exogenous variables. There are four

major types of assumptions required to define a development scenario.
First, there are assumptions about the growth of exogenous industries in
both the petroleum and nonpetroleum sectors. Secondly, assumptions about
the level of state petroleum revenues are needed. Thirdly, assumptions
about the change in certain national variables are needed. Finally, an
assumption must be made about the way state expenditures grow in the

future.

GENERAL METHODOLOGY FOR ANALYSIS

The general approach to be pursued in the analysis of the impacts of
Northern Gulf OCS development will be as follows: A set of scenarios
will be developed which contain no Northern Gulf OCS development.

These scenarios will be run using the MAP model and will serve as points
of comparison for each alternate Northern Gulf scenario. Each of the
Northern Gulf development scenarios will then be run. Each of these
runs will then be compared to the appropriate base run to examine the
impact of this hypothetical development on the major dimensions of the

Alaskan economy.

Overview
The remainder of this report will analyze the historical growth of the
state and regional economies and the projections of future growth, both

with and without OCS activity in the Northern Gulf. The effect of
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alternative Northern Gulf development scenarios will be examined.

Part Il describes the historical growth in Alaska and its Gulf of Alaska
region. Part 111 presents the projection of economic activity in a

base case which contains no offshore activity in the Northern Gulf.
Parts IV-VI then describe the impacts of alternative Northern Gulf
development scenarios. Part VI| attenpts to capture the uncertainty
attached to these estimated impacts 