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I. INTRODUCTION

Background

The progressive dep]etion.of U.S. domestic petroleum reserves and in-
ckeased concern over the reliability of foreign supplies have led to an
increasing concern in the United States about future energy sources.

The federal government has begun to establish policies aimed at increas-
ing domestic energy supplies. The U.S. Outer Continental Shelf (0CS) has
drawn considerable attention as a future source of petroleum supplies.
These areas, because of their high potential as a source of o0il and gas,

figure importantly in the future energy program of the United States.

Historically, the'rofe of Aiaska in supplying energy has been small; total
cumulative production in Alaska through 1974 was less than 1 percent of
the U.S. total. Alaska has played a more important part in OCS produc-
tion; petroleum production in the Upper Cook Inlet accounted for about

7 percent of cumulative U.S. Outer Continental Shelf oil production by
the end of 1974 (U.S.}Geo]ogica] Survey, 1975). In the future, Alaska
will be a much more important source of U.S. energy supplies. Production
of 0{1 at Prudhoe Bay and the potential oil and gas reserves in Alaska's

0CS will increase its importancé as a source of future U.S. energy re-

sources.

Alaska accounts for over one-fourth of the identified oil and gas re-
serves in the U.S. The search for new domestic'reserves will center im-

portantly on Alaska, since it is estimated that more than one-third of



all undiscovered recoverable domestic oil reserves are in the state.
Alaska's importance in the OCS program is a result of the fact that over
60 percent of the undiscovered 0CS reserves are in the Alaska 0CS (U.S.
Geo]ogiéa] Survey, 1975). Projections estimate that by 1985 as much as
25 percent of total domestic crude oil production could be from Alaska

(Federal Energy Administration, 1976).

Alaska's new role as a major U.S. energy supplier has already brought
significant changes to the Alaska economy and society. The prospect of
even further transformation looms large in the state's future as planned
development extends to Alaska coastal waters. The first steps toward
development of Alaska's coastal resources have already been taken with
recent federal lease sales in the Northern Gulf of Alaska and‘Lower Cook
Inlet. The next planned step involves the opening of the Beaufort Sea

area to oil and gas development with a joint federal/state lease sale.

Changes produced by past petroleum development iﬁ the state have been
major. The rapid changes in the Alaska economy and population associa-
ted with development in Upper Cook Inlet and Prudhoe Bay have created
strains on the Alaska society and environment. At the same time; these
petro]euh developments generated the most prosperous economic period in
the state's history and produced prospects of continued prosperity

throughout the next decade.

The nature of the changes induced by prospective new developments, how-

ever, will not necessarily resemble those characteristic of developments
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of the recent past. The technology, resource levels, and institutional
arrangements surrounding the Beaufort development are subject to a wide
range of uncertainty. Consequently, the implications of Beaufort Sea
development for Alaskan economic and demographic processes can be accu-
rately asseséed only by an analysis which incorporates both these unique
institutional and technological features, as well as the uncertainty

surrounding them.

The objective of this report is to provide the information needed to
anticipate the major dimensions of the economic and social impacts of
proposed oil and gas deve]opmeﬁts in the Beaufort Sea. The Institute of
Social and Economic Research, as part of the Bureau of Land Management's
0CS Studies Program, has provided a series of economic and population
forecasts through the year 2000 under several alternative scenarioé for
Beaufort Sea petroleum development. By contrasting these forecasts with
a base case forecast, which does not include the proposed developments,
it is possible to assess four major dimensions of the impacts of 0OCS
development--population, employment, income, and state government fiscal

impacts. This report will provide an assessment of these impacts.

The Structure of the Analysis

THE ROLE OF SOCIOECONOMIC FORECASTS

The uncertainty df the future, though it may increase the problems asso-
ciated with making forecasts, increases the importance of these forecasts.
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 forecast of them. Forecasts
serve two important purposes--they serve as a means of determining future
~ demands and needg'for'services and they allow policy makers to test the

alternative effects of various po]icies.

Two factors are important for making forecasts--knowledge of the
forces affecting growth (exogenous variables) and knowledge of the rela-
tionship between these forces and growth. The description of these re]aj
tionships is referred to as a model. Once the model is determined and a
certain growth pattern for the exogenous variables is asSumed, a forecast
of the future levels of important variables can be made. Forecasts of
the level of popﬁ]ation and employment have been used to estimate the

future needs for many public services, such as transportation and parks.

Models are also used to test the relative efficiency of alternative
policy choices. When forecasting 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
forecasts under various assumptions about policy choiées, the effects on
important variables, such as population or empToyment,'can be .compared.
Alternative policy choices can be compared in térhs of their relative

costs and benefits.

Forecasts used in the ways described above are useful for policy makers.

They increase the information available to decision makers for making
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policy choices. Many present policy choices haVe important future impli-

'catiOns which must be considered by policy makers. For example, current

policy decisions regarding Beaufort Sea petroleum development will have
their major effect in the middle of the next decade. By providing de-
scriptions of the most probable future levels of important variables,

socioeconomic forecasts serve as a framework for making policy choices.

METHODOLOGY

The methodology used to assess the impacts of alternative petroleum de-
velopment scenarios in the Beaufort Sea OCS involves contrasting alterna-
tive forecasts of Alaska economic activity. An econometric model of the
Alaska economy de?e]oped by the Man-in-the-Arctic Program (MAP) currently
being conducted by the University of Alaska's Institute of Social and

Economic Research is used to provide the analysis for the state and three

~of its regions--Anchorage, Fairbanks, and the North Slope.

The MAP model is an econometric model which describes the economy of the
state and seven regions, shown in Figure 1.1 (Kresge, 1976). The model
forecasts both economic and population variables. An econometric model

is a mathematical representation of the important economic and demographic

~ relationships. The mathematical expressions chosen for the model are

those which best describe past historical relations. Use of an econo-
metric model for making forecasts reduces the number of factors about
which assumptions are required. Those factoré not described by the model
are known as the external, or exogenous, factoré; assumptions about these

factors drive the model.
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Three models were developed for the Man-in-the-Arctic Program--an economic
model, a fiscal model, and a demographic model; the output of the economic
model is input to the demographic model. The models provide information
for seven regions of the state. The model simultaneously estimates in-
dustrial output, employment, wages and salaries, and real disposable
income. A key element of the model is the determination of industrial
output, and determining relationships differ from one industry to another.
The most important difference is whether output is determined by factors
internal or external to the model. Assumptions about the external factors
are needed input to the model. The assumptions used in this report de-
scribe a scenario. Once output is determined for each industry, employ-

ment is projected as a function of output.

The three componeﬁts of population change are births, death, and migra-
tion; the demographic model treats each of these components diffefent]y.
Estimates of births and deaths are derived from information about the
population age and sex distribution, fertility rates, and mortality rates.
Net migration is determined as a function of employment and real per
capita income relative to the U.S. real per capita fncome.' This rela-
tionship is statistically derived from historical information. The net
sum of these components is used to determine state civilian population.
State population total is allocated to the regions as function of re-
gional employment. Total regional population is found by adding an

estimate of the level of military in each region.



Because of the central role of the fedefa], state, and local government
sectors in the determination of the overall level of economic activity, .
and consequently state migrafion, in Alaska, the third component of the
MAP statewide model is devoted to an explicit hode]ing of the behavior
of the government sectors in Alaska. The functions of the fiscal model
within the larger MAP model are threefold: first, to calculate personal
tax payments in order to derive disposable personal income from personal
income; second, to provide a framework for the analysis of alternative
choices for explicitly modeled policy variables; and finally, to provide
the bésis for eSfimates of state and local government employment which
result from such policy choices. (A complete description of the MAP

model is found in Appendix A.)

The use of models derived statistically from historical information to
forecast future activity relies on some important assumptions. Most
important of these assumptions is that past relationships will continue
to hold in the future. This means that the model must be specified to
account for any assumed structural changes which may occur. Models pro-
vide estimates of the level of activity but, because of their statistical

nature, should not be considered to project exact levels of variables.

USE OF MAP MODEL FOR BEAUFORT SEA ANALYSIS

For the analysis of the proposed Beaufort Sea developments, fiQe cases
will be run using the statewide MAP model. In this section, we examine
the sets of assumptions required for each case, or scenario, and the

general methodology to be employed in the analysis of each scenario. .
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Assumptions Constituting a Development Scenario

A development scenario consists of a consistent set of hypothetical
exogenous data assumptions which are used as input to the state model in

order to test the consequences of hypothetical developments on the struc-

- ture and performance of the Alaska economy. A development scenario

consists of three major sets of assumptions--those related to exogenous
employment, those related to exogenous revenues, and those related to

state fiscal policy.

- Exogenous Employment Assumptions. The first set of assumptions in-
volves estimates of employment in the exogenous sectors of thé statewide
model. For petroleum and gas development scenarios, this usually is -
lTimited to direct employment in the mining (petroleum) sector and related
employment engaged in facility construction. However, certain types of
developments may require exogenous components of employment to be added
to other exogenous, of even endogenous, sectors. Normally, however, data

requiréments consist of direct construction and petroleum sector employ-

ment by year for the 1ife of the field.

Exogenous Revenue Assumptions. The second set of assumptions neces-
sary for the construction of a development scenario deals with the
exogenous components of state and local revenues. For petroleum and gas

developments such as those to be examined in the Beaufort Sea, these

assumptions consist of annual series of field production estimates,

severance tax rates, value of field equipment and facilities, and distri-

bution.gf_reserveiownership among the state, federal, and Native owners.




They result in estimates of State'and Native royalty payments, bonus
payments, and severance taxes, which are then used as input to the fiscal

model.

State Expenditure Policy. The final set of assumptions necessary

for a development scenario are concerned with the expenditure rules

adopted by the state government. These rules consist of a savings rate

or a spending rule, as well as an annual capital expenditures series in

addition to a set of tax cut variables where appropriate.

General Methodology for OCS Analysis

The general approach to bé bursued in the analysis of OCS impacts will

be as follows: Initially, a scenario will be developed containing no
Beaufort Sea 0CS development. This scenario will be run using the MAP
model for purposes of comparison with each of the 0CS scenarios. Each
~of the four Beaufort development scenafios will then be'run. Each run
will then be compared with the base run, examining the impact of the
hypothetical development on four dimensions of the Alaska growth process--
- population, incomes, employment, and state and'Toca] government fiscal

position.

Overview

The remainder of this report will describe the use of this econometric
model to eétimaté'the impacts of various a]terhétive Beaufort Sea develop-
ment scenarios. Part II presents the forecasts of economic activity in a

base case which includes no offshore activity in the Beaufort Sea. Part
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"III then turns to a description of the alternative scenarios for Beaufort

Sea development and the impact of these scenarios on each of the four
dimensfons presented earlier. Part IV then attempts to capture the uncer-
tainty attached to these estimated impacts by examining the sensitivity
of the cdné]usibns of Part III to several of the most uncertain elements

in the scenarios. Finally, Part V summarizes our major findings.
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IT. NON-OCS BASE CASE

Introduction

Development of the petroleum resources in the Beaufort Sea will result in
changes to the Alaska economy. Petroleum development will affect both
the Structure and size of the economy. Changes in the level of economic

activity which result from the development of the Beaufort Sea 0CS can be

‘defined as an impact of this development. Beaufort Sea petroleum de-

velopment will impact the Alaska economy in two ways. First, the direct
effect of OCS development occurs because of increases in construction and
petroleum employment. Increases in employment and incomes lead to in-
creased demand for goods and services and labor, leading to growth in the
economy. Secondly, OCS development indirectly leads to growth by in-
creasing the revenues to the state government. However the staté govern-
ment chooses to spend these extra revenues will lead to growth in the
economy. State expenditures increase employment and incomes and lead to
growth in much the same way as changes in mining employment. The sum of
these changes, both direct and indirect, which results from 0CS activity

is the impact of development.

The imbact of 0CS development must be described as changes from a certain
pattern of economic growth which would occur without this development.
The purpose of this chapter is to describe the base case from which the
impacts of OCS development will be measured. The impact of Beaufort

Sea OCS development will.be examined for a forecast period between 1977

and 2000,

13



The base case scenario consists of three major components--assumptions
regarding levels of employment in the pétro]eum sector, the exogenous
component of'the construction seétbr,hénd other exogénous sectors, assump-
tions regarding oil and gas revenues to state and local governments, and
an assumed rule for the determination of state and local government ex-
penditures. This chapter begins with a description of these assumptions,
which define the scenario. The growth of the Alaska economy and popula-
tion which results because of these base case assumptions is described in

the last section of the chapter.

General Development Pattern

The basic premise on which thevbase case scenario depends is that very
little oil and gas or other mineral development beyond,that implied by
current commitments occurs in Alaska. These current commitments include
Prudhoe Bay and several fields surrounding Prudhoe, Upper Cook Inlet,
Northern Gulf of Alaska 0CS, and Lower'Cook'In1et 0CS, as well a$ exis-
-ting coal and other mfnéra] development. At Prudhoe Bay, it is assumed
that currentiy proven reserves are augmented by discoveries in the
Lisburne and Kuparuk formations. This production is assumed to lead to a
maximum f1ow of 1.785 million barrels of 0il a day through the TAPS Tine
in 1985 (Dames and Moore, 1978). No significant new reserves are dis-
covered in the Upper Cook Inlet, so that production thére continues to
decline over the foreéast period. In the Northern Gulf of Alaska, it is
assumed that resource discoveries are minimal, although in Lower Cook
Inlet it is assumed that the mean levels of estimated recoverable reserves

are in fact discovered and produced.

14
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Exploration of NPR-4 is assumed to result in no commercial discovérfes,
and other minéra] development activity is assumed to remain at current
levels. With regard to major construction projects during the forecast
Vperiod, it is assumed that work on the TAPS line is completed on schedule

and that the Alcan-gas pipeline is constructed between 1979 and 1983.

This scenario, while repkesenting a consistent and plausible development
pattern, should not be construed in any sense as a "best guess" of de-
velopement 1ikely to occur in Alaska during the forecast period. The
actda] pattern 1likely to occur is subject to an enormous amount of uncer-
tainty concerned with technology, market prices, federal policies, and

so on. To forecast any specific development path as most likely would

at this point be little more than idle speculation. Rather, the MAP model
is designed to permit the formulation of ranges of scenarios which encom-
pass these uncertainties in order to trace out the range of possible out-

comes from alternative developments and policies. This base case should

be regarded as a very conservative development pattern which includes

only activities to which current commitments have been made.

EXOGENOUS EMPLOYMENT

The exogenous secfors of the Alaska economy are the petroleum sector, a
portion of the construction sector, the manufacturing sector, federal gov-
ernment, and the agriculture, forestry, and fisheries sector. Employment.
in each of these sectors is determined outside of the model. Exogenous

employment estimates for mining and construction will vary by development

15



scenario and will be discussed in this section. Employment in both of

these sectors is influenced by the general development pattern discussed

above.

Table 2.1 shows the yearly assumed Teve] of mining employment by project.
(The regional distribution of this employment is shown in Tables B.1-B.3
in Appendix B.) Fairly high levels of -exogenous mining employment are
maintained thfoughout the forecast period. Mining employment reaches a
peak of 6,548 in 1981 and declines slowly until 1990, when it stabilizes
at 4,471. This level is maintained until 2000. These initial high
levels of employment result from the staggered development of fields in
the Northern Gulf, Lower Cook Inlet, and the Lisburne and Kuparuk fields

near Prudhoe.

The exogenous construction employment is shown in.Table 2.2. (The re-
gional distribution of this employment is shown in Tables B.4-B.6 in
Appendix B.) The major employment impacts of the TAPS line are over
after 1977, when émp]oyment drops from 5,775 td 900 in 1978. Construction
of facilities associated with petroleum development and production in

the Northern Gulf and Lower Cook Inlet add small amounts of employment
throughout the 1980s; the maximum Tevel of construction employment for
these projects is 551, which occurs in 1981. The major event influencing
the Tevel of exogenous construction is the construction of the Alcan gas

Tine between 1979 and 1982. At its peak, construction employment on this
project reaches 8,942 in 1980.
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TABLE 2.1. STATEWIDE MINING INDUSTRY EMPLOYMENT
: -BASE CASE-
(Thousands of Persons)

Upper
Cook Prudhge Other _ N. Gu]lf L. ﬂk Other
Year Inlet! Bay® TAPSZ Prudhoe3  0CS 0CS*  ALCAN® Mining® Total
1977  .575 1.500 .000  .055 .740 .000  .000 1.694 4.564
1978  .575 1.100 .300  .055  1.283 .255  .000 1.694 5.262
1979  .575 °~ .900 .300 .874  1.298 .638  .000 1.694 6.279
1980  .575  .600 .300  .923  .799  1.107  .096 1.694 6.094
1981  .575  .600 .300 1.619 53¢ 1.130 .096 1.694 6.548
1982  .575  .600 .300 1.710 .429 .732  .096 1.694 6.136
1983  .575  .500 .300 1.801 .355 .562  .096 1.694 5.883
1984  .575  .500 .300 1.892 .319 .623  .096 1.694 5.999
1985  .575  .450 .300 1.983 .207 .604  .096 1.694 5.909
1986  .575  .450 .300 2.074 .21 545  .096 1.694 5.945
1987 575  .450 .300 1.814 .21 411 .09 1.694 5.551
1988  .575  .450 .300  .948 .21 417 .096 1.694 4.691
1989  .575  .450 .300 .728 .21 417,096  1.694  4.471
1990  .575  .450 .300  .728 .21 417 .096 1.694  4.471
1991  .575  .450 .300 .728 211 417 096  1.694  4.471
1992  .575  .450 .300  .728 .21 417 .096 1.694 4.471
1993  .575  .450 .300  .728 .21 417,096 1.694  4.471
1994  .575  .450 .300  .728 .21 417 .096 1.694  4.471
1995  .575  .450 .300  .728 .211 417,096  1.694  4.471
1996  .575  .450 .300  .728 .21 417,096  1.694 4471
1997  .575  .450 .300  .728 .21 417,096  1.694  4.471
1998  .575  .450 .300  .728 .21 .A17  .096  1.694  4.471
1999  .575  .450 .300  .728 .211 417 .096  1.694  4.471
2000 .575  .450 .300 .728 .21 417 .096 1.694  4.471

Tauthor's estimate based on existing mining employment.

2Based on estimates in Issues in Alaska's Deve]opment (Kresge, et al),
Table B-1.

3puthor's estimates based on reserves and development schedules in
"Developing Production and Price Estimates for Northern Alaska 0il and
Gas Supplies" (Resource Planning Associates, 1975).

4Based on Tow scenario of Northern Gulf and moderate scenario for
Lower Cook in "The Economic Impact of Federal Energy Development on the
State of Alaska" (Porter, 1977).

Sauthor's estimate based on “Application of Alcan Pipeline for
Certificate of Public Convenience and Necessity" to the Federal Power
Commission, July 1976.

. 6Residua] in statewide mining employment in 1976, assumed to remain
constant through 2000.
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TABLE 2.2.

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

STATEWIDE EXOGENOUS CONSTRUCTION EMPLOYMENT, BY PROJECT
-BASE CASE-

TAPS ]

5.775
.900
.300
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.oy
.000
.000
.000

Tauthor's estimate.

(Thousands of Persons)

ALCANZ

.000
.000
3.271
8.942

7.482
.390
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.00u
.000
.000
.000

N. Gulf

L. Cook
0cs 0cs3
.000 .000
.017 .000
.077 .000
.107 .027
.257 .294
.192 .365
.022 .284
.011 .099

- .000 .444
.000 .426
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000

Total

5.775

917
3.648
9.076

8.033
.947
.306
110

444

.426
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

Zputhor's estimate based on "Application of A]can Pipeline for

Certificate of Public Convenience and Necessity" to the Federal Power
Commission, July 1976.

3Based on scenarios in "The Economic Impact of Federal Energy
Development on the State of Alaska" (Porter, 1977).
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OIL AND GAS REVENUES
For 0il and gas developments on state lands and in coastal waters within
three miles of shore, 0il and gas production generates four types of

state revenues--bonuses, property taxes, royalties, and severance taxes.

Bonuses are initial lump sumApayments for drilling and production rights
on state property. Bonuses are determined by the bids of oil companies
and reflect their assumptions about the present value of the field.
Inasmuch as all state-owned developments in the base case occur on tracts

already leased, no new bonuses are paid during the forecast period.

Property taxes are based on the value of real property in oil and gas
production, such as production and transportation facilities. Table 2.3
presents the amounts of property tax payments, assumed for the base case.
Property tax revenues begin to decline in 1985 because production at

Prudhoe and the value of the property begin to decline.

Royalties and severance taxes reflect the production value of a field.
Royalties are the state's share of production, which is fixed in the terms
of the lease. Severance taxes are taxes set by the state on the com-
panies' portion of production. Both roya]tiésAand severance taxes are
based on the wellhead value of 0il and gas production on state properties,
where wellhead value is defined as refinery price less transport costs.
Thus, before estimating either royalties or severance taxes, it is neces-
sary to make several assumptions to determine the appropriate wellhead

values and production quantities on which taxes are levied. The 0il and

19



TABLE 2.3. OIL AND GAS PROPERTY TAX PAYMENTS

Year

- 1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

SOURCE: Alaska Department of Revenue, internal memorandum, December 1977.

-BASE CASE-

(Millions of Dollars)

20

Total

122.0
168.3
170.6
193.2

226.7
251.8
257.0
261.4
295.9

281.1
267.0
253.7
241.0
229.0

217.5
206.6
196.3
186.5
177.2

168.3
159.9
151.9
144.3
137.1




(W

gas productfon totals from state lands and coastal waters assumed for the
base case are shown, by site, in Table B.7 in Appendix B. The assumed
wellhead values for North Slope o0il and gas are presented in Table B.8 in

Appendix B.

Royalty payments are set at 12.5 percent of the wellhead value of oil and
gas produced on state property. Royalty payments for the base case are

presented, by site, in Table 2.4.

Severance taxes are set at a maximum of 12.25 percent of the wellhead
value of non-royalty oil and 10 percent of the wellhead value of non-
royalty gas. Base case estimates of severance tax revenues, by site, are

presented in Table 2.5.

STATE EXPENDITURE POLICY

Because of the central role of state and local government in the Alaska
economy and because the behavior of these governmental units depends
lakgely on'po1icy_choices to be made over the next several years within
a framework far different from that of the past, the treatment of ex-
penditures by state and local governments is a central feature of any

development scenario to be considered.

Over the forecast period, state government will receive revenues from oil
development which far exceed current levels of expenditures. The rate at
which state government chooses to spend these revenues and the composi-

tion of these expenditures will serve to determine not only direct
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employment in the government sector, but, through the multiplier effects
of such expenditure, will have impacts on all of the endogenous sectors,
affecting the growth of employment, incomes, and prices and also serving

to induce or retard new immigration into the state.

 Two factors determine the current framework in which state expenditure
policy will be determined. First, the revenues from the state will in-
crease tremendously with the completion of construction of the Trans-
Alaska 0i1 Pipeline. State revenues will be increased by both royalties
and severance taxes from the Prudhoe oil fields (see Tables 2.4 and 2.5).
Secondly, the establishment of the Permanent Fund will place new con-
straints on the use of certain petroleum revenue. In 1976 Alaska adopted
a constitutional amendment which established the Permanent Fund. The
relevant section of the constitution is Article IX, Section 15, which
reads: |

Section 15. ALASKA PERMANENT FUND. At least twenty-five per-

cent of all mineral lease rentals, royalties, royalty sale

proceeds, federal mineral revenue sharing payments, and bonuses

received by the State shall be placed in a permanent fund, the

principal of which shall be used only for those income pro-

ducing investments specifically designated by law as eligible

for permanent fund investments. All income from the permanent

fund shall be deposited in the general fund unless otherwise
provided by law. o ’

The establishment of the permanent fund removes a minimum amount of cer-

tain petroleum revenues from state spending.

These changes in the structure of state spending 1imit the usefulness of

past spending policies in determining the spending rules to be used.
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TABLE 2.4. STATE ROYALTY REVENUES
-BASE CASE-
(Millions of Dollars)

—

[

Site
' Prudhoe Bay and
Upper Cook Inlet! Vicinity2

- Year Gas 0i1 Gas 0il Total
1977 4.0 36.0 .09 . 60.1 100.2
1978 4.4 33.1 13 210.0 247.6
1979 5.4 31.3 .15 368.5 405.4
1980 6.9 29.5 .16 439.7 476.3
1981 8.3 27.9 .88 500.0 537.1
1982 9.0 26.4 1.35 544.9 581.7
1983 9.1 24.6 24,30 638.8 696.8
1984 9.3 22.9 25.90 794.1 852.2
1985 9.4 21.2 27.20 884.4 942.2

- 1986 9.4 19.9 27.20 842.2 898.7
- 1987 9.4 18.7 27.20 814.1 869.4
1988 9.4 17.6 27.20 859.4 913.6
1989 8.5 16.5 27.20 806.6 858.8
1990 7.7 15.5 27.20 732.3 782.7
1991 6.9 14.6 27.20 749.1 797.8
1992 6.2 13.7 27.20 748.0 795.1
1993 5.6 12.9 27.20 767.9 813.6
1994 5.0 12.0 27.20 606.1 650.3
1995 4.5 11.4 27.20 704.7 747.8
1996 4.1 10.7 23.10 665.9 703.8

- 1997 3.7 10.0 19.60 685.9 719.2
1998 3.3 9.4 16.60 645.9 675.2
1999 3.0 8.9 14.10 676.0 702.0
2000 2.6 8.3 12.00 628.1 651.0

]From "The Permanent Fund and the Growth of the Alaskan Economy"

(Goldsmith, 1977), Tablc C.3.

2Based on a rate of 10.5 percent of the wellhead value of production

until the $500 million is contributed to ANCSA, then a rate of 12.5 per-
cent of the wellhead value of production.
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~TABLE 2.5. STATE SEVERANCE TAX REVENUES
' -BASE CASE-
(Millions of Dollars)

Site

- Prudhoe Bay and
Upper Cook Inlet Vicinity
Year Gas! 0i1¢ Gasd 0i14 Total
1977 2.0 36.0 .15 72.2 110.4
1978 2.3 33.1 .21 240.7 276.3
1979 2.8 31.3 .25 400.4 434.8
1980 3.6 29.5 .27 439.7 473.1
1981 4.4 27.9 1.47 500.0 533.8
1982 4.6 26.4 2.27 544.9 578.2
1983 4.7 24.6 - 40.82 615.3 685.4
1984 4.8 22.9 43.51 667.1 738.3
1985 4.9 21.2 45,61 742.9 814.6
1986 4.9 19.9 45,61 707.5 777.9
1987 4.9 18.7 45.61 677.4 746.6
1988 4.9 17.6 45.61 708.2 776.3
1989 4.4 - 16.5 45,61 658.2 724.7
1990 3.9 15.5 45.61 591.7 656.7
1991 3.5 14.6 45.61 605. 3 669.0
1992 3.2 13.7 45.61 604.4 666.9
1993 2.9 12.9 45.61 620.5 681.9
1994 2.6 12.0 45.61 489.7 549.9
1995 2.3 11.4 45.61 569.4 628.7
1996 2.1 10.7 38.85 538.0 589.7
1997 1.9 10.0 32.97 548.7 593.6
1998 1.7 9.4 27.93 516.7 555.7
1999 1.5 8.9 23.73 540.8 574.9
2000 1.4 8.3 20.16 502.4 532.3

TFrom "The Permanent Fund and the Growth of the Alaskan Economy"
(Goldsmith, 1977), Table C.3.

ZAuthor's estimate assumed equé] to royalties with inclusion of
federal revenue sharing from production of federal properties.

3Author's estimate based on assumed gas severance tax of 6¢ per mcf.
Aputhor's estimate based on assumed severance tax of 11;5 percent of

wellhead value to 1979 with it rises to 12 percent; after 1987 severance

;ax is assumed to fall until it reaches 11.4 percent of wellhead value by
000. |
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However, examination of past spending provides some help in assessing a
general pattern of response of state spending to increased revenues. Be-
tween 1960 and 1977 total state expenditures increased from $37 million
to $893 million. The average annual growth rate in expenditures has been
25 pércent after the receipt of Prudhoe Bay bonuses in 1969, while before
the sale the rate of increase was 17 percent. Extremes have ranged from 2
percent between 1963 and 1964 to 59 percent between 1970 and 1971. The
ratio of real per capita expenditures to real per capita income has also
experienced rapid increases. This ratio had increased to 12 percent by
1969. After the Prudhoe lease sale, the ratio increased to 20 percent
between 1969 and 1971. Since 1971 this ratio has remained close to 20
percent (Goldsmith, 1977). These spending patterns point to two possible
conclusions. ' First, expenditures increase dramatically in response to
large increases in revenues. Second, the level of real per capita

expenditures once raised tends to remain at the new higher level.

The rate of state expenditures, because it is a matter of policy choice
to be made within a framework far different from past experience, cannot
be modeled simply from past relationships. Rather, it must be deter-
mined by a hypothetical expenditure "rule" which captures both the short-
and long-run features of expenditure determination in the state. First,
in the short-run, the estab]ishmeht of a permanent fund into which a
portion of royalty and bonus revenue will be deposited sets the framework
for an expenditure rule which sets current expenditures equal to total
revenues less permanent fund contributions. Under such a rule,. the per-

manent fund contribution may vary between 25 percent and 100 percent of
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royalties and bonuses, but even if the rate approached 100 percent, the
increased petroleum revenues due to severance and property taxes from
Prudhoe Bay would result in substantial expehditure increases by -the

late 1970s and early 19805, inducing emp]oymenf growth. ATo.sustain.the
levels of per capita expehditures implied by such a policy in the long-run
as petroleum resourées are depleted, however, will require eventually
either the consumption of any accumu]ated'balénces.or the imposition of
substantfa] new‘tax programs, or both. The expenditure rule utilized for
the present analysis attempts to capture both features of state expendi-
ture policy--a fixed savings rate as petroleum revenues grow-and an adjust-
ment to such policy as revenues decline. As petroleum revenues grow, it

is assumed that bonuses and 60 percent of royalties are deposited in the
permanent fund and that current expenditures equal the remainder of current
revenues. This represents a middle level of savings--between the extremes
of 25 percent and 100 percent. As petro]eﬁm revenues eventually decline,
it is assumed that the state maintains per capita expenditure levels by
gradually reducing the savings rate to zero and eventually consuming the
accumu]ated balance. Such a program would be sustainable into the early

2000s under the assumptions of the base case. -

Local governments are more constrained by revenues than is the state
govérnment. Local goVernment expenditures are assumed to equal revenues
in most cases. The only exceptions are those governments in which sohe
petroleum property is located. Alaska Statutes, Section 29.53.045, TAX
ON OIL AND GAS PRODUCTION AND PIPELINE limits the rate municipalities can

tax petroleum property to $1,500 for each resident. This rules is
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explicitly modeled for the North Slope Borough where it is assumed, based
on the short historical period, that 75 percent of these revenues are

spent on current expenditures.*

Admittedly, these expenditure rules are highly speculative, but they must
remain so to adequately reflect the extremely wide range of policy choices
vopen to state government as a consequence of new 0il revenues. Rather
than attempt to predict a specific expenditure path, the methodology used
here is to assume this hypothetical path tentatively for the base case,
measure impacts of OCS development from this base case, then test the
sensitivity of these impact measurements to variations in this somewhat

arbitrary expenditure pattern. This will be done in Chapter IV.

The Base Case

AGGREGATE INDICATORS |

This section summarizes the growth of four aggregate indicators‘of'eco-
nomic activity-;population, employment, personal income, and state expen-
ditures--during the forecast period, 1977-2000. The 1977 levels in all
tables are projections and will not necessarily agree with actual levels.
They are shown in Table 2.6. Projections are based on average historical
relationships between the projected variable and important exogenous
variables. There are two reasons why projects in any year may differ from

the actual levels. First, estimates of the level of important exogenous

*During the course of this study, the borough and the state agreed on an

.alternative formula allowed under this statute. See Alaska Statutes,

Section 29.53.045(c).
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TABLE 2.6. AGGREGATE INDICATORS OF BASE CASE GROWTH
STATE OF ALASKA

1977-2000

‘ Total Total . Personal

Year Population Employment ~ Income
 (Thousands (Thousands (MiTTions

of Persons) of Wage ~of §)

N ) Earners)

1977 399,968 190,988 4,128.73
1978 402,357 187,828 '3,947.64
1979 419,124 198,614 4,522.77
1980 449,203 218,532 5,561.03
1981 466,927 226,705 6,052.76
1982 463,198 218,665 5,709.98
1983 470,099 221,273 6,009.95
1984 479,525 226,057 " 6,440.03
1985 491,934 233,677 7,031.58
1986 500,022 237,789 7,506.67
1987 503,990 238,965 .7,831.86
1988 504,373 237,918 8,066.80
1989 508,403 240,470 8,509. 24
1990 512,526 243,351 9,008.42
1991 518,104 247,590 19,603.92
1992 522,414 250,882 10,186.70
1993 528,300 255,556 10,872.60
1994 533,322 259,544 11,561.30
1995 539,760 264,729 12,358.10
1996 545,167 269,062 13,151.70
1997 552,447 274,925 14,085. 00
1998 558,855 280,025 15,026.30
1999 567,344 286,779 16,134.70
2000 575,574 293,209 17,289.00

‘ 1Projected value may differ from actual 1977 estimate.

SOURCE: MAP Statewide Model
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.Total State
Expenditures

(Millions

of $)

- 980.
1,231.
1,335.
1,562.

1,766.
1,987.
2,218.
2,434.
2,661.

2,803.
2,905.
2,983.
3,096.
3,215.

3,353.
3,483.
3,634.
3,782.
3,950.

4,114.
4,304.
4,493.
4,711.
4,935.
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variables may differ from the actual levels. Second, the relation
between these variéb]es may differ in any year from the historical
average. In using such models for making projections, it is assumed that
these relations, while they may not predict actual 1eve1$ in any particu-

lar year, describe the general trend of future growth.

These indicators, shown in Table 2.6, illustrate economic growth
throughout the period 1977-2000, which is less rapid than recent Alaska
experience. Population growth averages approximately 1.6 percent
annually throughout the period. .This is moderate population growth when
compared with the 6 percent annual population growth the state experienced
befween 1970 and 1975 (Alaska Labor Department, 1970-1975). Between 1977
and 2000, the base case shows a growth of 175,606 in population. More

than half of this growth occurs before 1990.

The moderate rate of population growth can be attributed to a relatively
slow increase in employment. Total employment grows at an annual average
rate of 1.9 percent throughout the period. This rate is closer to that
of the entire country, which averaged.approximate1y 1.5 percent per year
bétween 1955 and 1972, than to recent ATaska experience (U.S. Department
of Labor, 1975). During the period between 1970 and 1975, employment in
Alaska grew at a rate of 11.8 percent per year; between 1965 and 1970,
employment grew approximately 6 percent per year (Alaska Department of
Labor). In the bése case, the state economy is.importantly influenced by
two events, the construction of the gas 1ine route from Prudhoe Bay in

1979 and the decrease in petroleum-related employment after it peaks in
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1980; These two events influence employment growth through the early

peft of the base case period. Employment increases to a peak of 226,705
by 1981, then fa]is about 3.5 percent in the fellowing year with the

- winding down of the gas line project. It takes three years for the eco-
nomy to pass this 1981 employment peak. The growth during the gas line
construction period is more than a third vathe total growth in employment
during the base period. After 1984 the growth in employment is at an

annual rate of 1.6 percent.

The level of personal income in,the state determines the demand for goods
and services, which affects the level of overall economic activity. In
nominal dollars, which are not corrected for iﬁf1ation, personal income
increases by a factor of four by the year 2000; On average, personal
income increases at a rate of approximately 6.4 percent a year throughout

the period.

The other major determinant of economic growth is state spending. Be-
cause of the state expenditure rule assumed, state expenditures are
governed by increases in state revenues. This is reflected by‘the rapid
increase in exbenditures in the'early portion of the study period as the
level of petroleum revenues increases. State expenditures increase et an
average annual rete of 9.6 percenf between 1977 and 1990; this rate slows
to 4.4 percent annually for the remainder of the period. Nominal state
eXpenditures increase by $3.96 billion between 1977 and 2000; the effect
of inflation is to reduce the impact of these expenditures on the Alaska

economy.
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CAUSES OF GROWTH

The growth of the Alaska economy is influenced by three separate but
interrelated factbrs, changes in the level of employment in the exogenous
sectors of the economy, changes in the level of personal income, and
changes in the level of state spending. Economic growth is directly
affected by the employment created in the exogenous sector. The source
of this growth iS external to the Alaska economy; the most obvious recent
example of this is the constructioh employment associated with construc-
tion of the Trans-Alaska Pipeline. The second major cause of growth is
an increase in real disposable personal income. Increases in real
disposable persona1 income increase the demand for goods and services
which is reflected by increases in employment in the state economy.

Personal income is affected by the growth of wage rates and the growth

in number of wage earners. Because of this relation, personal income

both affects and is affected by the growth of the economy. The third
major cause of growth is state expenditures. State expenditures affect
state growth in two ways--through capital expenditures on projects such
as highways and ports, which increase the output of the construction in-
dustry, and through state government employment, which, because it in-

creases wages and salaries, leads to increased demand and employment.

Each of these forcés has a period in the base case in which it is impor-
tant. Until 1982 growth of employment in the exogenous sectors of mining
and construction_ﬁ]ays an ihportant role. The construction of the Alcan
gas line and increased mining outside of Prudhoe Bay are important deter-

minants of economic growth. Between 1977 and 1986 state expenditures are
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also expanding rapidly and importanf]y'affect growth. After 1986 real

per capita state expenditures afe.maintained at a constant level. The
increase in revenues is nd longer sufficient to support increases in the
level of real per capita expenditures, so real state expenditures in-
crease only with increases in population. After 1986 the main cause of
growth is the continued expansion of personal income. The effects of each

of these will be described in the following section.

Characteristics of Growth

INCOME CHARACTERISTICS

Growth in‘personal income'increases the demand for the goods and services
produced in the economy. and is én %mportant factor in determining the

- growth of the Alaska economy. Throughout the base period, personal in-
come is projeCted'to increase approximately four times, at an annual
average rate of over 6 percent. The full force of this growth in personal
income is not translated through to the economy because of two factors.
First, both federal and state taxes reduce the amount of iﬁcome people
can spend. Second, rising price levels reduce the impact of an extra
dollar of income'by reducing the amount of goods and services which it

can buy. Table 2.7 shows the increase in income-related variables.

Progressive federal and state income tax schedules are assumed throughout
the base period; taxes increase their share of personal income, from 23
percent to 28 percent, as personal incomerrises, This slight increase in
the tax take reduces the rate of growth in disposab]e personal_income to

slightly below the rate of personal income. Price level increases are
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Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 2.7.

Disposable
Personal Income

BASE CASE INCOME VARIABLES

STATE OF ALASKA

1

977-2000

Real Disposable
Personal Income

(Millions of §$)

3,347.
3,215,
3,663.
4,483,

4,864.
4,616.
4,847.
.75
5,662.

5,191

6,026.
6,296.
6,474.
6,832.
7,211,

7,684,
8,125,
8,666.

9,185.
9,808.

10,404.
11,128,
11,832,
12,684,
13,544,

62
15
80
11

54
80
43

76

(Millions of §)

1,323.
1,234.
1,350.
.33

1,571

1,645.
1,532.
1,562.
1,621.
1,707.

1,762.
1,789.
1,793.
1,838.
1,883.

1,946.
1,997.
2,064.
2,122.
2,196.

2,259.
2,340.
2,412.
2,503.
2,588.

03
09
42

Real Disposable
Personal Income
Per Capita

3,307

3,523.
3,309.
3,324.
.06
.45

3,381
3,471

3,524,
3,551.
3,556.
3,616.
3,675.

3,756.
3,823.
3,908.
3,980.
4,069.

4,144,
4,237.
4,316.
4,412.
4,497.

]Projected value may differ from actual 1977 estimate.

SOURCE: MAP Statewide Model
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.83
3,067.
3,222.
3,498.

14
01
04

18
43
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more important in reducing the impact of personal income on growth. The
real price level rises at an ahnua]'average rate of 3.2 percent for the
period as a whole. Because of tﬁe slow growth in the Alaska economy,
this increase is mostly a reflection of U.S. price increases. The in-
creaseAin the price level has the effect of reducing the growth in dis-
posable real personal income to less than half the rate of growth of
disposable personal income. .Rea1 disposable personal income grows faster
than does population, so that real per capita disposable persona]bincome.

grows at an average annual rate of 2.9 percent throughout the period.

Real disposable personal income (DPIR) increases with increases in the

average real income per worker and with increases in the number of workers.

Ave?age real income per worker fS substantially made up of wages and sal-
ariés, so it refiects changes in the real wage rate. The real wage rate

is affected by changes in the general wage rate because of price'changes

and overall changes in outside wages. The average real wage will also be
affected by changes in-the structure of emp]oyment; as high wage sectors

such as construction and petroleum, increase their proportion of employ-

ment, the average fea] wage will rise. Throughout the forecast period,

DPIR is affected by each of these factors.

Changes in the level of DPIR in the period 1977-1981 illustrate the impor-
tance of the high wage exogenous sectors; growth:of DPIR is iﬁportant]y
affected by changes in the level of exogenous employment. DPfBJfa]]s by
$89 million after 1977, when the TAPS line is completed. It fises at an

average rate of 5.6 percent per year between 1978 and 1981, primari]y as
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a result of incfeases in exogenous employment. Because of the construc-
tion of the Alcan gas ]ine, exogenous employment increases by about 8,000
during this period. The effect on DPIR is mere than proportional because
these employees are in the high wage construction sector. The effect of
these high wages can be seen by looking at real per capita disposable
personal income, which rises to a peak of $3,523 with the peak in gas
line employment. During this same period, increasing state expenditures
are leading to expansion of state employment and construction employment.
This effect maintains the growth in DPIR. After 1985 real state'expendi-
tures are increasing at a rate equal to population growth, and exogenous
mining employment continues to fa]]; both of these have dampening effects
on the growth of DPIR, which grows at an annual rate of 2.6 percent during
the period 1985-1990. Exogenous mining employment stabilizes in 1990; -
growth during the remainder of the forecast period is at an average.rate
of 3.2 percent annually. Growth in DPIR is a’reselt of increases in em-
ployment and the wage rate. This leads to growth in DPIR, which is

greater than proportional to increases in employment.

Real wage rates increase after 1990 as a result of increases in the U.S.
real wages. The U.S. labor markets affect the real wage rate in Alaska
because of the small size of the Alaska Tlabor market and the mobility of
Alaska workers. These factors lead to outmigration as the equilibrating
factor, which maintains the relation between Alaska and U.S. real wages.
The slowing of the Alaska economy leads to outmigration and a reduction

in the supply of labor and not to a reduction in the relative Alaska

wage differential.
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FISCAL CHARACTERISTICS

Revenues

Revenues, expenditures, and fund balances are shown in Table 2.8. Total
‘revenues rise throughout the.base period until 1989, when they peak, then
fall by $55.59 million and begin_to rise again. The rise in total reve-
nues is rapid throughout the 1980s because of the revenues genéfated from
the petroleum sector and interest earned on the unspent general and per-
manent fund balances. By 1986 petroleum revenues have peaked, énd they
decline throughout the remainder of the period. After 1988 earnings

from the general fund also begin to decrease. Overall, revenues follow
tWo periods: prior to the peak in 1989, revenues grow at an annual
average of 9.3 percent a year; after this peak;>they increase at less

than 1 percent annually.

The most important sources 6f revenue are non-petroleum taxes, petroleum
revenues, and interest from the fhnd balances. Taxes fall in the second
year of the base case with the completion of the TAPS line because of the
general decline in economic activity and the decline in personal income.
They rise to peak at $257.08 mi]lion prior to the end of the'gés line con-
struction in 1981. After that, they grow approximately 5.6 percent each
year. These cycles associated with increases ih:high wage exogenous
sectors show the importance of f}uctuations in persona] income to taxes.
The composition of taxes changes's1ight1y through the period, with per-
sonal income taxes averaging around 55 percent df total taxes throughout
and corporate taxes growing from 11 percent to 16 percent of total by

2000. Petroleum royalty revenues from 0il and gas reach a peak in 1986

36

o 3

— /1

L. :




— O o 1

b

{

)

TABLE 2.8. BASE CASE GROWTH OF THE FISCAL SECTOR

Total

Year Revenues

1977) 1,133.54

1978 1,225.48
1979 1,391.29
1980 1,693.45
1981 1,926.87
1982 2,177.69
1983 2,450.06
1984 - 2,738.78
1985 3,029. 67
1986 3,177.57
1987 3,180.16
1988 3,245.69
1989 3,290. 81

1990 3,235.22
1991 3,241.97
1992 3,316.03
1993 3,394.13
1994 3,330.05
1995 3,328.75
1996 3,430.28
1997 3,455.98
1998 3,482.01

1999 3,518.72
2000 3,551.04

STATE OF ALASKA

1977-2000

(Millions of Dollars)

General

Fund Balance

]Projected value may differ from actual 1977 estimate.

695.948
695.948
674.967
674.968

674.969
674.967
674.967
674.967
674.968

674.968
603. 385
519,749
378.468
109. 545

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

OCOO0OO0OO OCOO0COO

SOURCE: MAP Statewide Model
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Permanent

Fund Balance

42,
147,
343.
607.

- 911,
1,247,
1,630.
2,095.
2,633.

3,186.
3,716.
4,251,
4,783.
5,275.

5,486.
5,540.
5,530.
5,317.
4,946.

4,522.
3,945.
3,219.
2,324,
1,251.

99
33
23
74

Total

Expenditures

980
1,231
1,335.
1,562.

1,766.
1,987.
2,218.
2,434.
2,661.

2,803.
2,905.
2,983.
3,096.
3,215.

3,353.
3,483.
3,634.
3,782.
3,950.

4,114.
4,304.
4,493.
4,711.
4,935.

.65
.14

50
77



as production in the Prudhoe area begins to decline. Petroleum revenues
make up a continually changing portion of total revenues, rising from 44
percent in 1977 to 63 percent at its peak and falling to 39 percent by
the end of the period. Revenues from the interest on the general and
permanent fuhd balances account for 11 percent of total revenues in 1990.
By the end of the period, they acéount for only 4.6 bercent of revenues.
The decrease fn thié source of revenues results from the sta;e drawing
down these balances to maintain state spending at the constént real per
capita levels. fhe state begins using the geheral fund in 1987 and the
permanent fund in 1993 as a source of funds. As revenues from fund
balance interest and pefro]eum decline, the increase in total revenues

comes as a result of increases in taxes and other revenues. Other reve-

nues include federal transfers and fees for state services, which increase

as the population of the state grows. (Appendix C shows a breakdown of

revenues and expenditures.)

Expenditures

Expenditures grow at an annual average growth rate of 13.3 percent prior
to 1986 and 4.]‘percent between 1986 and 2000. The slowdown in expendi-
tures results from maintenance of constant real per capita expenditUre
after 1985; this per capita level is maintained because revenue increases
are not fast enough to allow increases in real per capita expénditures.

Expenditures increase only with inflation and population after 1985.

Real per capita expenditures can be considered a measure of the level

of state services received by an individual. Real per capita state

38

{ V i 3

I

i 3

) I . i .

sl

-
=




3 1

7Tt

o

U

r,‘ “J‘U‘.

[

expenditures grow.69 percent until 1986, after which time they remain
constant. The proportion of state spending on capital is reduced about
one-third during the base period, from 30 percent of total expenditures
to 20 percent, although yearly capital expenditures increase more than

three times during the forecast period.

This growth in state expenditures repeats over a much longer period the
experience of the state after the Prudhoe Bay lease sale. Rapid increases
in revenues led to increases in expenditures;'expenditures by the state
increased by 59 percent between 1969 and 1970. This Prudhoe Bay expe-
rience may provide an indication of how the state will expand services
in the future. Despite the rapid growth of expenditures during the his-
torical period, the functional distribution of expenditure remained |
fairly stable. We may be able to infer that the state will continue to
distribute increased expenditure between the nine functional categories
(education, social services, health, natural resources, public protection,
justice, deve]opment? transportation, and general government) as in the

past (Goldsmith, 1977).

The increases in expenditure are of two types, providing additional
services and providing the same level of services to an increased popula-
tion. Increases in services occur only in the period prior to 1985. After
1985 expenditures increase only to provide the same Tevel of services to a
bigger population. During the period between 1977 and 1985, per capita

real expenditures rise $662, which is a 68 percent increase in the level

of services. This rise is less than that experienced after the Prudhoe
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lease sale, when between 1969 and 1973 real per capita expenditures rose

118 percent (Goldsmith, 1977).

Balances

The éxpenditure policy pursued by the state in the base case'forces the
state tb draw down its fund balances before the end of the.forecast
period. The general fund balance has been completely depleted by 1990,
and only $1.25 billion is left by 2000 in the permahent fund. This
remaining amount is only 23 percent of the peak of $5,540.21 million,
which was reached in 1992. This depletion of the funds results from the
policy of maintaining real per capita expenditures in the face of de-

clining revenues.

The decline in petroleum revenues after 1986 results in a reduction in
the rate of increase in total revenues. The general fund must be drawn
on after 1986 to maintain real per capita state expenditures. By 1991
expenditures are greater than revenues and the portion contributed tb
the permanent fund is reduced. By 1992 the permanent fund must be drawn
down. This has implications for any future spending pattern the state
develops which is tied to petroleum revenues. The cyclical nature of
the petroleum revenues and their importance as a part of total state
revenues means that expenditure policies which are tied to revenues will
eventually lead to spending in excess of revenues. The massive jumps

in services cénnot be supported by normal revenues, and fund balances

must be drawn on. Changes in the rate of spending out of increased
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revenues will only affect the timing of this occurrence, not its even-

tuality (Goldsmith, 1977).

EMPLOYMENT CHARACTERISTICS

Increased demand for industrial output results in the growth of Alaska
empioyment. Depending on the source, growth will affect employment dif—
ferently in different industries. The source of growth for exogenous
sectors ié external to the Alaska economy, while the growth of the endo-
genous sectors is influenced by the state economy. For the endogenous
sectors, employment is detérmined from the demand for labor needed to
prbduce a desired level of output. The demand for output is a function
of real disposable personal income. Incfeases in the level of real
disposable personal income lead to increases in the demand for goods and
services, and this increased demand is translated into an increase in
the demand for labor to be used as a factor of production. The state
_gdvernment sector influences employment in a different manner, which
should be highlighted. First, state'capital.expenditures directly
affect the output of the construction sector and the demand for labor

in that sector. Second, the state spends directly on employment.

The Exogenous Sectors

Five sectors can be considered aT] or partly exogenous; they are mining,
manufacturing, federal government, construction, and agriculture, fish-
eries, and forestries. Construction is a mixed sector, with both exo-
genous and endogenous components. By the end of the base period, mining

has 93 fewer workers than at the beginning. Over the entire period,
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mining rises to a peak of 6,548 workers in 1981, then drops as a result
of entering the production phase in various projects. Mining's share of
total employment drops from 2.4 percent in 1977 to 1.5 percent by 2000.
Manufacturing grows by approximately 4,600 workers in the period, which
is an increase of about 40 percent. Manufacturing's share of toté] em-
ployment drops from 6.7 percent in 1977 to 5.7 percent by 2000. The
level of federal government employment remains constant throughout the
base period. The level of total federal government employment in Alaska
has remained fairly constant in recent history because of decreases in
military, which balanced increases in cfvi]ian employment. Because of
this, its share of employment falls by almost 8 percent, to 14.5 percent
of total employment by 2000. Agriculture, forestry, and fisheries grows
approximately 36 percent during the period; its share of total employment

falls by approximately .1 percent, to .65 percent of total employment.

Exogenous construction employment is associated with major resource de-
velopment projects. Major growth in this sector is limited to the early

years of the period. The last major year of TAPS construction is 1977;

exogenous construction employment drops from 5,775 in 1977 to 900 in 1978.

The construction of the Alcan gas line is the hext major project. Alcan
construction begins in 1979, and employment increases to a peak of 9,000
by 1980. After 1981 and completion of the major Alcan work, exogenous
construction grows because of 0CS development on the Northern Gulf and

Lower Cook Inlet but never reaches more than 1,000 employees.
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Total exogenous employment decreasés in importance throughout the base
period. By 2000 the exogenous sector is approximately the same size as
bin 1977, so its share of total employment has decreased. The exogenous
sector impacts the growth of employment in two ways, it directly adds

to employment and, by increasing the demand for local goods and services,
increases employment in the local éerving sector. The decrease in}exo-
genous employment during the 1980s has a dampening effect on the Alaska
economy. By 1990 the fall in exogenous construction and mining has
stopped, and these sectors remain stable. Two factors reduce the impact
of this on ﬁhe economy. First, the dynamic nature of the state economy
means that one-time major increases in employment will have long-term
effects. Changes in personal incomes and population which occur during
impact periods affect growth beyond this period. Second, wage rate in-
creases throughout the period decrease the impact of the decline in em-

ployment and lead to increases in personal income with a stable employ-

ment level.

The State Government Sector

Growth of state and local government employmeht in the base case occurs

as a response to increases in state revenues. A part of increases in
state expenditures is reflected as increases ih wages and salaries in
state goVernment; The other determinant of state employment is the wage
rate. Once state wages and salaries expenditurés are determined, the wage

rate determines the maximum amount of employment.
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State and local government employment increases to a peak of 40,783 in
1985, which is a growth of 10,367 employees for an annual averége Eate

of growth of 3.7 percent. After 1985 real per capita state expenditures

are maintained at a constant level. After 1985 state and local government

employment falls until in 2000 there are 35,394 employees, which is
approximately the same level as in 1981. This reduction in employment
can be explained as a reaction of the state government When faced with
rising real wages and a constraint on the increase in expenditures. The
decrease is much less rapid than the increase to the peak, with employ-

ment falling at an average of .9 pehcent a year after the peak in 1985.

The Endogenous Sector

The majority of growth in the Alaskan economy in the base case occurs

in the endogenous sector. Growth in this sector results because of in-
creased demand for goods and services. Increases in real disposable
personal income lead to increases in demand. As we have seen, real dis-
posable personal income increases consistently throughout the beriod. A

greater than proportional increase in endogenous employment is a typical

observation in small developing economies. The Alaskan economy throughout

the base period is still relatively small, and this growth in the endoge-
nous sector is a continuation of the trend observed throughout the recent

economic history of the state.
The fastest growing sectors of Alaska's economy are finance, services,

and trade. Each of these sectors grows at an annual average rate greater

than twice the rate of the whole economy. Trade employment increases to
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20.4 percenf ofAtotal-employment by 2000. Finance increases to 4.9 per-
cent and services to 19.3 percent in the same period. Comparison with
the national average and other simf]ar_states shows that Alaska is par-
ticularly underserved in trade and services. The U.S. average is 20
- percent of employment in trade and 24 percent in services (U.S. Depart-
- | ment of Labor, 1977). The growth of these sectors results as Alaska
provides a more normal share of its own goods and services. Other en-
dogenous sectors also experience a healthy growth throughout the period.
5 Transportation increases 67 percent during the base period. Endogenous
— construction grows at an annual average‘rate of approximately 3 percent.
- Table 2.9 details employment growth and structural change by secfor for
the base case. The differentfal jndustr{al growth rates lead to changes
in the structure of the Alaska economy. Limited growth in the exogenous

sector has decreased its importance. Trade, services, and other local ser-

- vice sectors which are growing in response to rising personal incomes

~ increase their importance.

Unemployment
[; Examining the rates of growth of total employment and population prdvides
[: an indication of the possible impact on unemployment of base case growth.

Throughout the base case period, population grows at an average annual
[Z rate of 1.6 percent, while employment grows at 1.9 percent. This slight
difference in the rate of growth reduces the ratio of population to

B employment from 2.09 in 1977 to 1.96 by the year 2000.
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TABLE 2.9. BASE CASE STRUCTURE OF THE ALASKA ECONOMY

Mining
.Construction
Manufacturing
Transportation
Trade
Finance‘
Service
Agriculgure,

Fisheries,

Forestry

Federal
Government

State and
Local
Government

Other*

1980

|34k

6,094
22,869
13,831

9,965
32,003

7,279
28,476

1,500

42,500

33,659
20,356

(S

2.8
10.5
6.3
4.6
14.6
3.3
13.0

19.4

15.4
9.3

i
4,471
17,187
16,370
11,760
41,636

9,681

37,575

1,700

42,500

38,693

21,778

1980, 1990, 2000

17.

15.

*Includes Public Utilities, Communication, and Other.

SOURCE: MAP Statewide Model
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4,471
22,547
16,662
14,763
59,759
14,323
56,538

1,900

42,500

35,39
24,352

20.

19.

14.

(32 B & 2
w W b O N NSO




[

-

—

J

k. 3

This reduction in the population to employment ratio could be assumed to

infer a decrease in unemployment, since there will be fewer people per
available job. However, the historical period will not support this
conclusion. Table 2.10 shows that since 1970 the ratio of population

to emp]oymeht has decreased wfth 1ittle real effect on unemployment.
However, this decrease was in a period of rapid growth connected with
the construction of fhe Trans-Alaska Pipeline. This period was one of
rapid growth in employment in which the labor force participation rate
also rose. In periods of lesser growth, as in the base case, the labor
force participation rates may go down. If this happens, a decrease in
the ratio of population to employment could mean a decrease in unemploy-

ment.

Seasonality

Employment seasonality is a traditional problem of the Alaskan economy.
Table 2 11 shows a measure of the seasonality of Alaska 1ndustry
Seasona]ity is examined by looking at the difference in peak and Tow
month employment from the average. The farther the spread between high
and Tow months, the more seasonal is the industry. Highly seasonal in-
dustries in 1975 are mining and construction; government, tradé, and
services are industries with Tow seasonal components. Seasonality de-
fined in this way has decreased since 1950. Two probable causes of the
reduction are changing technology, which allows production through all
seasons, and a changing industrial structure, which makes less seasonal

industries more important to the economy.
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TABLE 2.10. HISTORICAL RATES OF POPULATION
: TO EMPLOYMENT 1970-1975
STATE OF ALASKA

Civilian | Population* Unemp]oyment
Year Employment Population = Employment Rate
1970 98,500 | 302,400 3.07 9.0
1971 103.800 317,000 2.99 10.4
1972 110,000 322,100 2,93 10.5
1973 115,600 | 330,400 . 2.86 0.7
1974 134,000 351,200 2.62 10.0
1975 164,100 404,600 2.47 ‘. 8.1

*Differences from model results because employment in the model
includes military.

SOURCE: MAP Statewide Model
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TABLE 2.11. ALASKA EMPLOYMENT SEASONALITY BY INDUSTRY
% of % of % of
1950 Average 1965 Average 1970 Average
Total high 55,400 1.320 81,500 1.156 103,400 1.119
Tow 30,500 .730 60,000 .851 82,400 .892
average 41,800 70,500 92,400
Mining high 2,700 1.421 1,300 1.182 3,500 1.167
Tow 1,100 .579 700 .636 2,500 .833
average 1,900 1,100 3,000
Construction high 9,700 1.540 9,400 1.469 9,300 1.348
Tow 2,500 .397 3,500 .547 4,500 .652
average 6,300 6,400 6,900
Manufacturing high 13,000 2.281 11,000 1.746 13,600 1.744
Tow 1,500 .263 3,700 .587 5,200 .667
average 5,700 6,300 7,800
Transportation, Communication and
Public Utilities high 4,700 1.270 8,200 1.139 10,000 1.099
Tow 2,900 .784 6,300 .875 8,400 .923
-average 3,700 7,200 9,100
Trade high 5,700 1.163 10,900 1.090 16,300 1.065
Tow 4,100 .837 8,900 .890 13,900 .908
average 4,900 10,000 15,300
Finance, Insurance and
Real Estate high 500 1.250 2,300 1.045 3,500 1.129
Tow 400 1.000 2,000 .909 2,700 .87
average 400 2,200 3,100
Services high 3,200 1.067 8,000 1,067 12,000 1.053
Tow _ 2,700 .900 6,700 .893 10,800 .947
average 3,000 7,500 11,400
Government high 16,400 1.045 32,000 1.077 37,000 1.039
Tow 15,000 .955 27,900 .939 33,700 .947
average 15,700 29,700 35,600
Miscellaneous high 300 1.500 200 2.000 400 2.000
Tow 100 .500 0 0.000 100 .050
average 200 100 200

1975

182,000
130,100
161,300

4,500
3,300
3,800

35,900
12,800
25,900

14,300

6,300
9,600

18,200

13,800
16,500

28,400
22,500
26,200

6,700
5,100
6,000

26,800
21,400
25,100

49,200
44,300
47,200

2,000
300
1,000

SOURCE: Alaska Department of Labor, "Alaska Labor Force Estimate by Area" annual and
"Horkforce Estimates for Alaska" annual.

% of
Average

1.128
.807

1.184
.868

1.386
.494

1.490
.656

1.103
.836

1.084
.859

1.117
.850

1.068
- .853

1.042
.939

2.000
.300



The base case described above projects tremendous growth in services,
trade, finance, and transportation. These industries were, except for

government, the least seasonal in 1975. Because of this change in indus-

trial structure, it can be assumed that the seasonality of Alaska industry

will decline throughout the period regardless of changes in technology.

POPULATION CHARACTERISTICS

Population increases at an average annual rate of 1.6 percent during

the base case period. Thefe are two distinct periods of population
growth. Population peaks with employment at 466,927 when ALCAN con-
struction peaks in 1981. Prior to 1981, there is an annual growth rate
of 3.9 percent per year. After this peak, popﬁ]ation drops by a]moSt
4,000 people and grows at an annual rate of 1.2 percent until 2000.
Population gfowth closely parallels the growth in employment. The state
experience since 1970 has been a much faster population growth; average

annUa] grthh between 1970 and 1976 was 5.4 percent.

PopulatiOn growth‘is a result of natural increase and migration. In the
recent past migration has been an important cause of growth. Population
growth is affected by outmigration in the forecast period; foriover half
the period, thére.is outmigration. Migration is determined by the
relative economié opportunities available in Alaska. Changes in employ-
ment opportunities or the relative per capita income in Alaska will
affect migration. Small increases in émp]oyment result in net outmigra-
tion, since jobs are taken up by the natural incfeaSe in the Alaska labor

force. Migration in the early years of the forecast period is affected
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by changes in exogenous construction associatgd with the TAPS and Alcan
pipelines. Migration is as high as 5 percent of total population during
this pefiod. After the completion of the Alcan, there is a short period
of net inmigration; growth in the state government sector and in the

local serving sector is primarily responsibie. After 1985 when the rate

~of growth in state expenditures is decreased and large decreases in

mining occur, the state experiences net outmigration until 1998. During
this period, outmigration is never a very large componenf of popu]ation

change; at its largest, migration is 1.5 percent of total population.

Migration has considerab]e effect on the age-sex distribution. Table
2.12 shows the changes in this distribution in three periods. The most
noticeable trend is toward a general aging of the population. By 2000
the proportion of the population in the age groups over forty.have in-
creased. This increase is a result of the migration process. Migration,
which is economically determined, affects primarily the age groups less
than forty. Migration after forty is a response to other factors; such
as retirement and the high cos; of living (Seiver, 1975). Because of
this, the outmigratioh during the forecast period affects the younger

age groups. Table 2.12 shows the importance of this effect on the age
structure. By 2000, the proportion of the population in the 40 and older
age group is 20 pekcent greater than in 1990, which may be considered a
more normal year than 1980. This trend actually brings the Alaska age

distribution closer to the national norm.
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TABLE 2.12. AGE-SEX STRUCTURE OF THE POPULATION
BASE CASE
(% of total population)

‘. B 4

1980 1990 2000
Male Female Male Female - Male Female

0 -1 1.19 1.19 1.05 1.06 1.02 1.02

1 -4 4.49 4.09 4.23 4.00 3.78 3.59

5 -9 4.75 4,20 5.14 4,95 4.64 4.47
10 - 14  4.33 4.22 4.54 4.38 4.42 4.25
15 - 19 4.93 4.10 4.04 3.82 4,27 3.97
20 - 24  8.55 5.68 5.40 3.72 5.52 4.02
25 - 29 6.01. 5.24 4.36 3.73 3.68 3.45
30 - 34 4.67 4.49 4.57 4.08 3.40 3.26 .
35 - 39 3.61 3.22 4.45 3.79 3.56 3.12
40 - 44 2.54 2.41 3.62 3.35 3.42 3.15
45 - 49 2.04 1.84 2.81  2.64 3.19 2.94
50 - 54 1.78 1.57 2.18 2.09 2.80 2.65
55 - 59 1.49 -1.31 1.69 1.64 2.25 2.22
60 - 64 1.19 1.06 1.35 1.34 1.75 1.83
65 + 1.97 1.84 2.84 3.14 3.70 4.66
SOURCE: MAP Statewide Model

52




[u o

b

Native population increases at an annual average rate of about 2 percent.
This rate reflects natural rates of increase froﬁ the historical period.
This is s]ightTy larger than historical rates of growth found by Rogers
between 1960 and 1970; according to the Census between 1960 and 1970, the
average annual growth rate was 1.8 percent (Rogers, 1971). Because Native
population is growing faster than total population, it increases from 17
percent of total population in 1977 to 19 percent in 2000. Table 2.13:

details the population characteristics of growth.

~ Growth of the Regional Economies

SfateAeconomic growth does not occur uniformly throughout the state but
varies by region. Regional growth depends on the factors causing growth.
Factors which have a similar influence on state growth may affect the
growth in each region differently. For example, equal growth in state
government employment and exogenous employment, although they may affect
state growth the same, will differ in their regional impacts, depending

on the concentration of exogenous employment and the dispersion of state

government expenditures.

The causes of regional growth are the same as those at the state level--
increases in exogenous employment, increases in personal income, and in-
creases in state expenditures. Growth of any of these factors within the
region will lead to growth in the region. Regions will also be influenced
by other factors; most importantly, the increase 1ﬁ state revenues and ex-
penditures will lead to gfowth in regions which do not include exogenous

growth. Changes in wage rates which result from employment growth will
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TABLE 2.13 BASE CASE GROWTH OF THE ALASKAN POPULATION

1977 - 2000

Year Total Population Net Migration Native Population
19771 399,968 -25,997 67,917
1978 402,357 -5,456 69,275
1979 419,124 9,277 70,661
1980 449,203 22,177 72,074
1981 466,927 8,780 73,515
1982 463,198 -12,983 74,985
1983 470,099 -1,553 76,485
1984 479,525 1,148 78,015
1985 491,935 4,159 79,575
1986 500,022 -293 - 81,166
1987 503,990 -4,329 82,790
1988 504,373 -7,641 84,446
1989 508,403 -3,581 86,134
1990 512,526 -3,316 87,857
1991 518,104 -1,727 89,614
1992 522,414 -2,962 91,406
1993 528,300 -1,307 93,234
1994 533,322 -2,193 95,099
1995 539,760 -763 97,001
1996 545,167 -1,863 98,941
1997 552,447 -4 100,920
1998 588,855 - =989 102,939
1999 567,344 1,032 104,997
2000 575,574 613 107,097

]Projected value may differ

SOURCE: Map Statewide Model

from actual 1977 estimaté.

54




C ]

ki

[

1ead'tolincreased personal income in a region not directly affected by
exogenous growth. Growth in regional centers, such as Anchorage and

Fairbanks, is also influenced by growth in other regions of the state.

The economies of Alaskan regions are not independent, but are interde-
pendent. Because of this, growth in one region will affect growth in
other regions.. Four processes reflect this interaction; the strength of
the ihterdependence of the Alaskan regional economies depends on the
strength of these processes. First, government spénding works to distrib-
ute growth between the regions. Increases in state revenues which result
from growth in one region will be trans]ated_into growth in other regions
through the distribution of state expenditures. State expenditures are
distributed to a region in re]ation'to its population. However, govern-
ment centers such as Anchorage and Juneau receive a greater than propor-
tionate share of state expenditures because of the administrative and
headquarters functions they serve. Second, changes in state wage rates
will affect growth in the regions. Increases in wage rates increaée
personal incomes in each region and the demand for goods and services in
each region. Wage rate increases throughout the state can result from
rapid increases in construction employment in one region. Third, regions
which serve as regional centers will reflect growth in other regions,
since they provide goods and services to other regiohs. The growth of
Anchorage, which serves as the financial, distributional, ‘and adminis-
trative center of the state, is the most obvious example of this, al-
though smaller centers such as Fairbanks also experience this type 6f

relation. Finally, migration between regions illustrates interaction of
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the regional economies. Residents of one region respond to employment
opportunities in another region by migrating to it, so that employment

growth in one region determines the population of other regions.

This section will describe the distribution of state growth in the base
case between three regions of thevstate--the North Slope Borough, Anchorage,
and Fairbanks. Anchorage is the largest urban centerbin the state which
serves as the financial, administrative, and distribution center for most
of the state. Because of this role, growth in most of the state is re-
flected in growth in Anchorage. Fairbanks is a smaller regional center
which recently experienced tremendous growth because of its role as
operations center for the pipeline. The North S]ope,region is basically
rural but is unique because of the tremendous petroleum activity which
occurs within its boundaries. Petroleum activity at Pruchoe Bay, National
Petroleum Reserve, and possib]e'activity in{the Arctic Wildlife Refuge and

the Beaufort Sea all occur within the borough boundaries.

ANCHORAGE

Employment

Employment in Anchorage more than doubles during the base period, in-
creasing from 82,752 in 1977 to 168,310 by 2000. Rapid growth is expe-
rienced during the construction of the ALCAN gas line; from 1978 until
1981 when the peak employment on the ALCAN is reached, the average annual
growth of total employment is 5.7 percent, which is almost twice the

average annual growth rate for the whole forecast period. Direct Alcan
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employment is only 626 at its Anchorage peak in 1980; this is only .7

percent of the total Anchorage employment.

Growth in Anchorage is a result of increasing personal income and in-
creasing demand for local products. Throughout the base period, growth
of employment in Anchdrage averages 3.1 percent per year. This is more
than a percent higher than the growth of state employment. Because
Anchorage 1is growing»faster than the rest of the state, employment is
being concentrated in.the state's main metropolitan center. The scale

of the Anchorage economy and its role as the financial, distributional,
and administrative center for the rest of the state account for both the
continued concentration of the state's employment in Anchorage and the
heaithy growth Anchorage maintains in a periodvof only moderate growth
for the remaindef of the state. Because of its size, more of the demands
for goods and services can be met in Anchorage. This means that greater
growth results from equal increases in persoha] income than in the smaller
régions of the state. Anchorage's role as the financial, distributional,
and administrative center of the state means that this region will pfovide
goods and services to other'regions of the state. Increases in personal
income in other regions will, therefore, lead to increased demand for
goods and services in Anchorage and growth in Anchorage. Because of this
function, growth in the rest of the state leads to growth in Apchorage.
These two effects account for the faster growth in Anchorage. Tables 2.14

and 2.15 summarize the changes in Anchorage employment.
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TABLE 2.14. BASE CASE GROWTH OF
ANCHORAGE ECONOMY

1977 - 2000 B
~ Total ' Personal [ﬁ
Year Population ' Employment Income A
' (millions
' ' of §) [7
1977 169, 704 82,752 1,568.56 -
1978 178,166 83,200 1,626.21 B
1979 183,832 86,742 1,790.62
1980 194,636 94,178 2,093.61 L
1981 205,468 98,363 2,308.42 ~
1982 212,561 97,299 2,350.92 i
1983 218, 881 99,726 2,520.34
1984 226,590 102,963 2,730.33 -
1985 234,393 - 106,942 2,986.72 |
1986 240,447 109,817 3,212.04 a
1987 244,764 111,484 3,395.37 |
1988 246,582 | 112,553 3,560.22 u
1989 250,617 114,733 3,787.27
1990 254,910 117,490 4,050.72 ~
1991 260, 327 120,833 4,360.86
1992 265,097 124,059 4,676.54 :
1993 271,092 128,139 5,055.18 [§
1994 276,490 132,138 5,445, 28 -
1995 283,070 136,744 5,891.92
1996 289,277 141,555 6,369.37
1997 296,892 147,193 6,923.64
1998 304, 282 . 153,216 7,525.87 -
1999 313, 361 160, 346 8,233.04 fi
2000 322,608 168,310 9,026.04

]Projected value may differ from actual 1977 estimate. -

SOURCE: MAP Regional Model ‘ -
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TABLE 2.15. STRUCTURE OF THE ANCHORAGE ECONOMY

- BASE CASE -
1980, 1990, 2000

1980

#
Mining 1,009
Construction 5,971
Manufacturing 1,895
Tranéportation 5,182
Trade 18,733
Finance 4,405
Service 14,416
State & Local Govt. 11,981
Federal Govt. 22,100
Other* 8,486

2.0
5.5
19.9
4.7
15.3
12.7

23.5

9.0

1,009
7,101
2,100
5,896
25,511
7,013
23,598
13,882
22,100
9,280

—
o]

21.7

20.1
11.8
18.8

2000

1,009
10,392

2,100

8,772
41,490
13,084
45,847
12,738
22,100
10,778

%

6.2
1.2

5.2 -

24.7
7.8
27.2
7.6
13.1
6.4

*Includes Agriculture, Communications, Public Utilities, and Other.

SOURCE: MAP Regional Model
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The fastest growing sectors in the Anchorage economy are services and

finance. The service sector grows at an annual average rate of 6.2 per-

cent throughout the period, while finance grows at a rate of 5.8 percent.

As in the state, the endogenous sector in Anchorage experiences the most

rapid growth; this is accentuated in Anchorage, because it provides many

of the services associated with the finance, trade, service, and transpor-

tation sectors for the rest of the state. Employment in the transporta-
tion sector more than doubles during the base period in Anchorage, as

does trade sector employment.

State and local government employment follows the same pattern in Anchorage

as in the rest of the state. Employment rises rapidly until 1985, aver-

aging 4.0 percent per year, after which it begins to fall. The fall in

emp]oymeht is a result of the slowdown in the growth of state expenditures

which results from the tightening of revenues in the later years of the
period. The reduction in state and local government employment is at a
much slower rate than its growth, averaging less than 1 percent a year.
The reduction in employment does not necessarily reduce the‘impact of
state expenditures on the local economy, since wage rates increase

throughout the period.

The structure of the Anchorage eéonomy has prevented seasonality from
becoming as important a problem in Anchorage as in the remainder of the
state. Peak employment was only 7 percent greater than the annual aver-
age in 1970 and 9 percent greater in 1975. The importance of trade,

services, and finance in the Anchorage economy is responsible for this.
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Since the base case projects an increase in the importance of these
industries, seasonality can be expected’to remain a small problem in the

Anchorage economy.

Population

‘During the base period, population growth is, like emp]oymént growth,
centered in Anchorage. Anchorage increases its share of total state popu-
lation from 42 percent in 1977 to 56 percent in 2000. Anchorége popula-
tion grows smoothly throughout the period. Prior to 1990, the growth

rate in Anchorage is an annual average of 3.3'percent a year. This falls
to 2.4 percent after 1990, but population continues to rise throughout
the period. - Because Anchorage growth results primarily from the expan-
sion in the support sector, it is not subjéct to major fluctuations in
population as are the other regions. Anchorage population growth is

shown in Table 2.14.

Personal Income

Changes in personal income in a region are as important to its economic
growth as changes'in state spending and exogenous employment.  Increases
in personal income lead to increases in demand and to increasea employ-
ment. Anchorage experiences the fastest growthiin personal 1ncome of

any region. Personal income grows at an annual average rate of 8.1 per-

cent throughout the period. Table 2.14 shows the growth in personal

income.
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THE NORTH SLOPE

Employment |

Total employment in the North Slope region experiences considerable fluc-
tuation during the base period. Total employment falls in 1978 with the
completion of the TAPS line. From 1978 to 1981 employment increases by
3,841 as a result of increases in construction employment re]ated to the
Alcan Tine and increases in mining employment on state leases near Prudhoe
Bay. Reductions in empioyment at Prudhoe Bay and on the Alcan result in
a drop of employment, from 8,879 in 1981 to 5,644 by 1983. Employment at
other Prudhoe fields increases until 1986, when they account for the major-
ity of the mining employment in the North S]ope,'rAfter 1990 the economy
cOntinues to grow with a stable exogenous sector. Employment increases
at an average rate of 2.7 per year after 1990. The North STope economy
is effectiveiy two sectors, a local economy and an enclave petroleum eco-
nomy. Although some enclave sector jobs are in transportation and non-
pipeline construction, the percentage of total employment in mining and
pipeline conStruCtion gives some}indication of the distribution between
“local sector and enclave sector jobs. Over one-third of thebjobs in the
borough are connected with the enclave sector in the early part of the
period. Once employment levels in this sector stabilize, its share of
total borough employment is reduced. By 2000 enclave employment accounts

for only 19 percent of the borough total.
A second major influence on the growth of employment in the North Slope

is .expenditures by the borough. Borough expenditures take two forms--

capital expenditures and current expenditures. Capital expenditures are
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assumed to remain at the levels shown in Table 2.16. The levels assumed
are intermediate between those suggested in the borough's 1977 CIP (North
Slope Borough, 1977) and the CIP which could be undertaken if 25 percent
of the berough's revenues were spent on the CIP. The Capital Improvement
Program maintains employment at 127 until the 1977 program is completed

in 1990. After this, CIP-related employment drops to that which could be
financed by 25 percent‘of the borough's reVenues; Current expenditures

by the borough provide a direct link between the production at Prudhoe Bay
and the local ecenomy. According to state law (Alaska Statutes, Section
29.53.045), the borough is allowed to tax oil-related property at a rate
of $1500 for each person in the borough.* Increased employment at Prudhoe
Bay increases the borough's population, and this increases its revenues.
Increased revenues lead to greater expenditure on local government employ-

ment.

As on the state level, wage rates in the state and local government sec-
tof are influenced by wage rate changes outside the region. Increases in
the wage rate lead to decreased employment in the state and local govern-
ment sector even with increased expenditure on employment. State and
local government employment increases to a peak.of 855 in 1983 and de-
creases during the remainder of the period. Decreases are a result of
increases in revenues and expenditures at both the state and local govern-

ment not keeping up with wage rate increases.

*During the course of this study, the borough and the state agreed on an
alternative formula allowed under this statute. See Alaska Statutes,
Section 29.53.045(c).
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TABLE 2.16. ASSUMED CAPITAL IMPROVEMENT PROGRAM
OF THE NORTH SLOPE BOROUGH

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

SOURCE: Estimated from North Slope Bo

1977.

CIp

Expenditure
$4,730,000 -

8,540,000
8,540,000
8,540,000

8,540,000
8,540,000
8,540,000
8,540,000
8,540,000

8,540,000
8,540,000
8,540,000
5,921,000
3,124,000

3,189,000
3,257,000
3,326,000
3,398,000
3,472,000

3,548,000
3,626,000
3,707,000
3,789,000
3,875,000
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70
127
127
127

127

127
127

rough, Capital Improvement Program,




[ i ] 1 L 1 [ i Lo

Lo

1

[

Total employment by 2000 is 50 percent higher than it was in 1978 after
completion of the Trans-Alaska Pipeline. North Slope tota1 employment
exberiences two peaks during the base period, one in 1981 resulting from
construction of the gés line and a second smaller peak in 1986 which
results from increased petroleum activity on other state ]eases near
Prudhoe Bay. At each of these peaks, mining and pipeline construction em-
ployment are approximately 40 percent of the borough total. ATota] employ-
ment falls until 1990, when exogenous employment stabilizes at 1,414.
After 1990 total employment grows at an annual average rate of 2.7 percent

per year as a result of income increases in the local economy.

The fastest growing industrial sector in the North Slope is transportation
which more thah daubles during the period. -Transportation serves both the
exogenous sector and the local economy. Since most goods are imported in-
to the region, increased demand for goods resulting from increasing incomes
leads to incfeased demand for transportation services. Finance and services
increase by about 60 percent in the base period. The trade sector grows
slightly faster than total employment; it grows about 52 percent over the
base period. The expansion of these sectors is a response to increases

in incomes in the region. The expansion of the local support sector is

an expected trend in the growth of a small region. Tables 2.17 and 2.18

detail the employment growth and structural change in the regional economy.
Between 1970 and ]975,vthe seasonality in the North Slope was importantly

reduced. Peak empioyment in 1970 was 44 percent greater than the annual

average, while in 1975 it was only 17 percent greater. Measured by these
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TABLE 2.17. BASE CASE GROWTH OF
NORTH SLOPE ECONOMY

1977 - 2000

Total Personal
Year Population Employment Income
— (milTions

of $)

19771 9,322 6,489 285.891
1978 7,168 5,036 195.759
1979 8,515 6,605 292.150
1980 9,979 8,307 422.479
1981 10,678 8,878 476.940
1982 8,384 6,754 334.252
1983 - 8,190 6,743 345.954
1984 . 8,251 6,906 375.278
1985 ‘ 8,273 7,042 406.686
1986 8,477 7,256 442.805
1987 8,258 7,013 440.614
1988 7,286 6,066 383.678
1989 7,079 5,785 377.085
1990 7,110 5,768 392.798
1991 7,300 5,902 426. 389
1992 7,448 6,015 458.188
1993 7,641 6,181 499,886
1994 7,796 6,321 539. 225
1995 7,983 6,483 583.955
1996 8,157 6,650 631.854
1997 8,365 6,843 686.665
1998 8,561 7,045 745.823
1999 8,795 7,278 813.812
2000 9,020 7,532 888,973

]Projected value may differ from actual 1977 estimate.

SOURCE: MAP Regional Model
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TABLE 2.18 STRUCTURE OF THE NORTH SLOPE ECONOMY
- BASE CASE -
1980, 1990, 2000

8
9
1

.1

> H~ O O

£ % £t % £ %
Mining 1,759 21.2 1,414 24.5 1,414 18,
Construction | 3,857 46.4 1,492 25.9 2,783 36.
Transportation 341 4.1 38 6.7 . 610 8.
Trade : 164 2.0 180 3.1 230 3
Finance R 79 0.9 83 1.4 12 1.
Service | 536 6.5 584 9.5 757 10.
State & Local GoQt. 714 8.6 789 13.7 711 9.
Federal Govt. 425 5.1 425 7.4 425 5.
Other* , 433' 5.2 418 7.2 491 6.

*Includes Communications, Public Utilities, and Other.

SOURCE: MAP Regional Model
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peaks, seasonality was greater than in the state as a whole. One impor-
tant reason for this is the growth of govefnmeht employment which is
less seasonal than employment in other sectors. In the base case, the
local support sector is projected to grow in importance. Because this

sector is less seasonal, seasonality should be reduced even more.

Population

In the North Slope, population decreases and increases dramatically with
changes in the exogenous employment associated with natural resource
development. Population in the North Slope increases to a peak of 10,678
with construction of the Alcan and falls, then rises to 8,477 in 1986
with increases in mining employment. By 1990 exogenous employment has
reached a p]ateau-which it maintains fhroughout the remainder of the
period. After this period, population increases at an annual rate of

2.2 percent a year. .Employment in the enclave sector (mining and pipe-
line construction) merely works in the borough but does not require
services. The enclave population is 23 percent-of the total in 1977; by
1981 when population peaks at 10,678, the enclave sector accounts for 34
percent of total population. At the end of the period in 2000, after

ten years of stable enclave sector employment, enclave population accounts
for 16 percent of total population. The share of the state population

in the North Slope falls from 2.3 percent in 1977 to 1.6 percent by 2000
(see Table 2.17).
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Personal Income

Personal income in the North Slope grows at an average rate of 7.1 per-
cent per year. This growth is significantly influenced by the growth of
the enclave sector. Prior to 1990, personal income on the North Slope
rises and falls with changes in the level of exogenous employment.

After 1990 when North Slope exogenous employment stabilizes, personal

income grows at an average rate of 8.5 percent per year {see Table 2.17).

FAIRBANKS

Employment

Total employment increases only slightly throughout the base period;
totel employment increases by only 3,520 between 1977 and 2000. The most
important factors affecting the growth of Fairbanks are changes in the
exogenous sector of the economy. Employment falls in the_first year of
the base period from 33,867 in 1977 to 28,347 in 1978. This fall is a
result of the completion of the Trans-Alaska Pipeline construction. Em-
ployment rises about 10,000 in the next two years because construction of
the Alcan gas l1ine begins in 1979. With the comp]etion of this construc-
tion, total employment falls by about 8,400, which is more than twice the
drop in direct construction employment of 3,191. After 1983 the Fairbanks
econemy begins to grow; throughout the remainder of the period employment
grows at an average rate of 1.05 percent per year. Growth in state and

Tocal government expenditures and personal income are responsible for this

growth.
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Like Anchorage and the North Slope, Fairbanks experiehces an increase during
the period of the local support sector. After the completion of the Alcan
line, employment in transportation, services, finance, and trade all in-
creése at more than twice the rate of growth of total employment. As in

the North Slope, the fastest growing sector is transportation. Employment
in transportation increases at an annual average rate of 3 percent after
the end of the gas line construction. As incomes increase in small regions,
the demand for goods and services cannot be fully met within the region,
which results in an increased demand for transportatfon to import goods

and services. This explains the different structural changes in the small
regions, Fairbanks and the North Slope, and the larger region, Anchorage.

In larger regions, more of the increased demand for goods and services

can be met within the region. Tables 2.19 and 2.20 detail changes in

employment in the Fairbanks region.

The importance of trans-Alaska pipeline construction in Fairbanks in 1975
led to an increase in the seasonality of employment from'1970. In 1970
employment in Fairbanks in the peak month was 6 percent greater than the
annual average. In 1975 peak employment was 15 percent greater. Because
the TAPS project'is'ndt typical, it can be assumed that seasonality is less
of a problem in Fairbanks than in the remaindef of.the state. The local
support sector, which is not as seasonal as construction, will increase

in the base case. This will reduce the importance of seasonality.
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“Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 2.19.

Population

70,015
61,549
68,212
81,159

81,018
67,337
67,734
69,126
70,234

70,944
71,416
70,753
70,670
70,636

70,717
70,638
70,651
70,509
70,500

70,315
70,243
69,992
69,831
69,474

BASE CASE GROWTH OF

FAIRBANKS ECONOMY
' 1977 - 2000

Total
Employment

33,867
28,346
32,081
39,790

39,238
30,804
30,797
31,359
32,000

32,385
32,564
32,433
32,574
32,835

33,153
33,431
33,804
34,137
34,525

34,898
35,333
35,761
36,256
36,763

Personal
Income
(mi1Tions

of
811

607.

766

1,099.

1,128.
812.
843.
905.
975.

1,036.
1,085.
1,119.
1,174.
1,239.

1,313.
1,386.
1,472.
1,557.
.970

1,651

1,749.
1,857,
1,970.
2,095.
2,228.

]Projected value may not agree with actual 1977 estimates.

SOURCE: MAP Regional Model
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.354
406
.243
960 -

070
263
960
077
649

940
760
580
080
070

340
890
240
430

180
590
030
590
010



TABLE 2.20.

Mining

Construétion
Manufacturing
Transportation
Trade

Finance

Service

State & Local Govt.
Federal Govt. |

Other*

3,091 7.8 3,219 9.

STRUCTURE OF THE FAIRBANKS ECONOMY
- BASE CASE -
1980, 1990, 2000

1980 1990 2000
# % # % # %
300 .8 309 .9 300 .8

5,828 14.6 1,678 5.1 1,816 4.9
635 1.6 N2 2.2 712 1.9

2,216 5.6 1,816 5.5 2,553 6.9

6,985 17.6 5,505  16.8 7,117 19.4

1,384 3.5 1,169 3.6 1,560 4.2

5,486 13.8 4,014 12.2 5,300 14.4

5,143 12.9 5,700 17.4 5,139 14.0

8,713 21.9 8,713  26.5 8,713 23.7

8 3,535 9.6

*Includes Agriculture, Communications, Public Utilities, and Other.

SOURCE: MAP Regional Model
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Population

As indicated in Table 2.19, the population of Fairbanks is also impor-
tantly influenced by exogenous employment. Fairbanks' popu]atioh in-
creases to a peak of 81,159 with Alcan construction, then drops to

67,338, which is an increase of 9.4 percent over the low point following

the construction of the TAPS 1ine. After 1982 population increases at

a rate of 1.2 percent a year until 1987, at which time it begins to fall.
Over the remaining thirteen years in the base period, population falls
by approximately 2,000 people. This fall in population is a result of

faster growth in other regions, which attracts Fairbanks residents.

Personal Income

During the base period, personal income in Fairbanks grows at a rate
of 6.1 percent per year. Personal income falls with the end of the
Alcan construction in 1981. After 1981 personal income growé at an

average rate of 5.8 percent per year'(see Table 2.19).
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IIT. THE IMPACTS OF OFFSHORE DEVELOPMENT
IN THE BEAUFORT SEA

In order to capture the important dimensions of the uncertainty surround-
ing 0i1 and gas development in the Beaufort Sea, the development patterns
implied by four alternative resource discovery scenarios were examihed
and contrasted with the base case projections presented above. The sce-
narios were designed to capture differences in resource quantities,
transport requirements, technology, and resource ownership, all of which
wi]] affect the impacts of any developments which actually occur. This
section examines the assumptions which form the basis of the scenarios to
be examined and the next section presents the economic impacts implied by

each of these scenarios.

The Development Scenarios

Four offshore development scenarios were examined, based on geological,
technical, and employment data prepared by Dames and Moore (Dames and
Moore, 1978). Three of these scenarios describe development associated
with the joint federal/state lease sale tentatively scheduled for 1979.

A fourth development scenario describes activities associated with a
currently unscheduled federal lease sale in the area of Cape Halkett, west

of Prudhoe Bay. In this part, we outline the major assumptions contained
in each of these scenarios.
ASSUMPTIONS COMMON TO ALL SCENARIOS

Five assumptions are incorporated into all four development scenarios:
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First, it is assumed that any discoveries falling on properties whose
ownership is currently in dispute will eventually fall under federal,

rather than state, jurisdiction.

Second, it is assumed that all tracts leased in the joint federal/state
sale will be leased according to a conventional scheme of bonus bidding
with fixed royalty rates. The total bonus bid in the joint fedefa]/
state sale is assumed to be $500 million, half of which goes to the
state. The royalty rate is assumed fixed at the federal rate of 1/6 of

wellhead value for all tracts, both federal and state.

Third, it is assumed that any discoveries of 0il and gas on state-owned

properties will be subject to state production taxes at current rates.

Fourth, it is assumed that the state government spends incremental reve-
nues from offshore development according to the same expenditure rule

assumed in the base case.

Finally, it is assumed that all oil and gas production from the Beaufort
Sea area is transported via the TAPS and ALCAN pipelines rather than by

new pipelines or alternate modes such as ice breaking tankers.

Obviously, these assumptions are highly speculative. The state may win
its jurisdictional dispute with the federal government, alternative
leasing schemes such as royalty bidding are a distinct possibility, and

the production tax rate may well vary over time. The state's adjustment
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to changes in its fiscal position may differ from the process assumed
here, and alternative transport modes have been suggested as feasible.
As in the selection of a base case, the measured impacts are not insen-
sitive to these variations from our assumptions, and the effects of such

variations are taken up in the sensitivity analysis in Chapter IV.

SCENARIO SPECIFIC ASSUMPTIONS

Each development scenario consists of four sets of related assumptions
which describe a consistent development plan for each of the selected
areas. The first set of assumptions describes the estimated levels of
recoverable resources at each site. The second set of assumptions con-
sists of the direct employment requirements implied by a set of activi-
ties designed to explore, develop, and eventually bring the field into
production. The third set of assumptions relates to the timetable of
resource production implied by the.development plan at each site.
Fina]]y, a fourth set of assumptions describes the direct effects of the

development on state petroleum revenues.

Four scenarios were examined. The first three represent activities sur-
rounding the development of fields in the area of the joint federal/state
lease sale. Of these, two scenarios describe development of an offshore
field north of the existing onshore discoveries at Prudhoe Bay. The
first of these represents a high level of resource discovery and the
second a much smaller discovery. A third scenario describes the develop-
ment of a field offshore in the Camden Bay area to the east of Prudhoe,

also within the area of the joint sale. A fourth scenario describes
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activities associated with the sale of tracts in a federal lease sale in

the Cape Halkett area west of Prudhoe, assumed to be held in 1984.

We now turn to the specific assumptions characterizing each of these

scenarios.

0ffshore Prudhoe Bay (High Discovery Case)

The first Prudhoe scenario examined represents activity surrounding dis-
coveries on tracts leased in the joint federal/state sale, assumed held
in 1979. As shown in Table 3.1, it is assumed that 1.9 billion barrels

of 0il1 and 4.75 trillion cubic feet of gas are discovered.

Exploration activity in this scenario begins in 1979, with facility con-
struction commencing one year later. Construction employment peaks at
over 1600 workers by 1986 but drops sharply in 1988 to a nominal crew of
5 workers as production commences. As construction declines, petroleum
employment in development and production activities peak at over 1200 in
1988, gradually declining to a permanent production work force of 935.
Over 800 of this permanent work force is located in the North Slope
Borough, with a small contingent of administrative personnel Qradua]]y
expanding in Anchorage as the development proceeds. The full schedule
of direct employment requirements implied by this scenario, by industry

and region, is presented in Table 3.2.
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TABLE 3.1. ASSUMED RECOVERABLE RESERVE LEVELS

Scenario

Prudhoe (High)
Prudhoe (Low)
Camden-Canning

Cape Halkett

SOURCE: Dames and Moore, 1978

0il Gas
(Billion (TriTTion
Barrels) Cubic Ft.)

1.9 4.75

0.8 1.6

1.3 3.25

0.8 0
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TABLE 3.2. DIRECT EMPLOYMENT REQUIREMENTS
~-PRUDHOE (HIGH) SCENARIO-

Petroleum Sector Construction Sector Total

Year Region 1 Region 5 State (Region 1 only) Region 1 Region 5 State
19791 60 6 66 0 60 6 66
1980 108 11 119 60 168 11 179
1981 92 11 103 18 110 11 121
1982 33 1 44 86 119 11 130
1983 33 11 44 86 119 11 130
19842 33 1] 44 99 132 11 143
1985 16 11 27 240 256 11 267
1986 165 26 191 1668 1833 26 1859
1987 - 264 36 300 1422 1686 36 - 1722
19883 1096 119 1215 5 1101 119 1220
1989 1096 119 1215 5 1101 119 1220
1990 1096 119 1215 5 1101 119 1220
1991 1096 119 1215 5 1101 119 1220
1992 976 119 1095 5 981 119 1100
1993 936 119 - 1055 5 941 119 1060
1994 831 119 950 - 5 836 119 955
1995 816 119 935 5 821 119 940
1996 816 119 935 5 821 119 940
1997 816 119 935 5 821 119 940
1998 816 119 935 5 821 119 940
1999 816 119 935 5 821 119 940
2000 816 119 935 5 821 119 940
;Exploration begins Region 1 - North Slope
Development begins Region 5 - Anchorage

Production begins

SOURCE: Dames and Moore, 1978




0i1 and gas production at the site begin in 1988, peaking at a level of
.6472 million barrels of oil and 520 million cubic feet of gas per day

by 1992. The complete production schedule is presented in Table 3.3.

The new development has several effects on state petroleum revenues.
First, the state will receive some share of any initial bonus payments
dérived from the joint sale. As mentioned above, this amouht is assumed
to be $250 million received in two equal shares in 1980 and 1981. Second,
the state will receive increased royalty payments and production taxes
from any production occurring on state-owned offshore tracts. Third, in-
asmuch as all new production is assumed to flow through the TAPS and
Alcan lines, the tariff decrease produced by this increased flow will
increase the wellhead value of, and consequently the royalty and proddc-
tion taxes from, existing base case production from state lands. Finally,
the facilities réquired for the development are subject to state property
taxes on oil and gas properties, so that new faéi]ity construction will

generate increased property tax revenue.

In this scenario, the Prudhoe development at its peak increases total
annual state petroleum revenues by $958 million in 1993. Of this, ap-
proximately 7 percent is due to increased property taxes, 36 percent is

due to increased production taxes, and 57 percent is due to increased

_roya]ty payments. Table 3.4 presents a complete breakdown of these

revenue effects. It should be mentioned that these are only the direct
effects on exogenous revenues. Other revenue items, such as personal

and corporate income taxes, fees, and federal grants tied to state

81



TABLE 3.3. PRODUCTION SCHEDULE
-PRUDHOE (HIGH) SCENARIO-

Year 0il Gas
| (MMBD) (MMCPD)
1988 0839 520
1989 .3000 520
1990 .4648 520
1991 .6024 520
1992 6472 520
1993 © .6350 . 520
1994 .5650 520
1995 .4605 520
1996 .3599 520
1997 .2730 520
1998 . 2095 520
1999 .1614 520
2000 1227 520

SOURCE: Dames and Moore, 1978
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TABLE 3.4. DIRECT EFFECTS ON STATE PETROLEUM REVENUES***
~-PRUDHOE (HIGH) SCENARIO-
(Millions of $)

Bonus ' Property
Year Payments Royalty Payments Production Taxes Tax Total
' From New* From .01d** From New* From Old**
Production Production Total Production Production Total
19791 0 0 0 0 o 0 0 0 0.0
1980 125 0 0 0 .7 125.7
1981 125 0 0 0 0 0 0 1.0 126.0
1982 0 0 0 0 0 0 0 2.2 2.2
19832 0 0 0 0 0 0 0 3.6 3.6
1984 0 0 0 0. 0 0 0 5.3 5.3
1985 0 0 0 0 0 0 0 9.4 9.4
1986 0 0 0. 0 0 0 0 37.9 37.9
1987 0 0 0 0 0 0 0 64.8 64.8
19883 0 55.3 89.5 144.8 34.0 72.9 106.9 64.8 316.5
1989 0 183.7 82.1 265.8 112.3 66.4 178.7 64.8 509.3
1990 0 295.0 74.2 369.2 178.7 59.6 238.3 64.8 672.3
1991 0 403.6 72.3 475.9 244.5 58.1 302.6 64.8 843.3
1992 0 464.3 69.5 533.8 281.3 55.8 337.1 64.8 935.7
1993 -~ - 0 - 480.4 68.1 548.5 291.0 54.6 345.6 64.8 958.9
1994 0 454.9 58.3 513.2 275.6 46.8 322.4 64.8 - 900.4
1995 -0 395.0 60.8 455.9 239.3 48.8 288.1 64.8 808.8
1996 0 329.4 52.9 382.3 199.5 42.5 242.0 64.8 689.1.
1997 0 267.3 48.1 315.4 160.4 38.5 198.9 64.8 579.1
1998 0 219.2 41.8 261.0 131.5 33.5 165.0 64.8 490.8
1999 0 180.9 38.7 219.6 108.5 30.9 139.4 64.8 423.8
2000 0 147.7 33.5 181.0 88.6 26.8 115.4 64.8 361.2

TExploration begins
2Development begins
3production begins

*Assumes 61 percent state ownership
**Due .to pipeline tariff reduction
***Revenues on a calendar year basis

SOURCE: Based on production estimates, Dames and Moore, 1978.

)



population, will all increase as a consequence of the development, al-

though these effects are captured endogenously within the model.

Offshore Prudhoe Bay (Low Discovery Case)

The second scenario éxamined involves activities surrounding a smaller
level of resource discoveries in the same area as assumed for the first
scenario. In this case, it is assumed that .8 billion barrels of oil
and 1.6 trillion cubic'feet of gas are discovered in the offshore area

around Prudhoe Bay.

Exploration activfty in this scenario begins in 1980, as does the con-
struction of required facilities. Construction employment peaks in 1987
with 855 workers; declining shraply thereafter; by 1994 construction
requirements amount to only 5 workers. Petroleum sectof employment
peaks at 737 workers in 1994, eventually declining to 497 by 1998, with
85 percent of this work force at the North Slope site and the remaining
15 percent in Anchorage. Table 3.5 presents the complete schedule of

direct employment requirements.

0il1 and gas production in this scenario begins in 1989, with production
peaking in 1996 .at .193 billion barrels of 0il and 220 million cubic feet
of gas per year. Table 3.6 presents the complete production schedule for

the scenario.

Qualitatively, the impact of the Prudhoe (Low) development on state

petroleum revenues is similar to the larger diScovery scenario, although
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Year

1979
19801

1981

1982
1983

- 1984

19852

1986
1987

1988

19893
1990

1991
1992
1993

1994

1995

1996
1997
1998
1999
2000

TABLE 3.5.

DIRECT EMPLOYMENT REQUIREMENTS .

-PRUDHOE (LOW) SCENARIO-

Petroleum Sector Construction Sector Total

Region T Region 5 State (Region 1 only) Region 1 Region 5 State
0 0 0 0 0 0 0
60 6 66 0 60 6 66
108 - 11 119 61 169 11 180
92 1 103 18 110 1 121
33 11 44 86 119 11 130
33 1N 44 86 119 11 130
16 11 27 67 83 1 94
16 1 27 247 263 11 274
148 24 172 855 1003 24 1027
264 36 300 592 856 36 892
558 65 623 264 822 65 887
558 65 623 83 641 65 706
564 66 630 83 647 66 713
570 66 636 30 600 66 666
576 67 643 83 659 67 726
662 75 737 5 667 75 742
662 75 737 5 667 75 742
602 75 677 5 607 75 682
542 75 617 5 547 75 622
542 75 617 5 547 75 622
422 75 497 5 427 75 502
422 75 497 5 427 75 502

1
2

Exploration begins
Development begins

Production begins

SOURCE: Dames and Moore, 1978

Region 1 - North Slope

Region 5 - Anchorage
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TABLE 3.6.

Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

SOURCE: Dames and Moore, 1978

011

(MMBD)

.0479
.1064
1367
.1700
1770
.1841
1928
.1930
.1865
1775
1577
.1297
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PRODUCTION SCHEDULE
-PRUDHOE (LOW) SCENARIO-

Gas
(MMCPD)

220
220
220
220
220
220
220
220

- 220
220
220
220
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the timing and magnitude of such effects vafy; The maximum effect on.
annual state petroleum revenues occurs in 1997 with a total increase of
$373'm11110n, 13 percent from increased property taxes, 33 percent from
increased production taxes, and 54 percent from royalties. Table 3.7

presents a complete schedule of these revenue effects.

Camden-Canning Scenario

The third scenario examined involves a discovery to the east of Prudhoe
Bay in the area of Camden Bay and the'Canning River. It also falls
within the boundary of the joint state/federal lease sale. In this
case, it is assumed that 1.3 billion barrels of oil and 3.25 trii]ion

cubic feet of gas are discovered.

Exp]oration and construction activities in this case do not begin until
1982. Construction employment peaks in 1988 at 1200 workers, then de-
clines sharply until reaching a permanent force of 5 persons in 1998,
Petroleum sector employment peaks in 1992 at 1110 workers, declining
slowly to a permanent contingent of 801 by 1999, with 87‘percent of this
employment in the North Slope Borough and 13 percent in Anchorage.

Table 3.8 presents a complete schedule of direct employment requirements.
0i1 and gas production begins in 1990, reaching a peak production of

.3378 million barrels of 0il and 360 million cubic feet of gas. per day

by 1995. The complete production schedule is presented in Table 3.9.
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TABLE 3.7. DIRECT EFFECTS ON STATE PETROLEUM REVENUES***
-PRUDHOE (LOW) SCENARIO-
' (millions of $)

Bonus Property
Year Payments Royalty Payments , Production Taxes Tax Total
From New* From 01d** From New* From 01d**
Production Production Total Production Production Total
1979 0 0 0 0 0 0 0 0 0.0
1980! 125 0 0 0 0 0 0 125.0
1981 125 0 0 0 0 0 0 0.7 125.7
- 1982 0 0 0 0 0 0 0 0.9 0.9
1983 0 0 0 0 0 0 0 2.0 2.0
1984 0 0 0 0 0 0 0 3.2 3.2
19852 0 0 0 0 0 0 0 4,2 4.2
1986 0 0 0 0 0 0 0 7.9 7.9
1987 0 0 0 -0 0 0 0 20.7 20.7
1988 0 0 0 0 0 0 0 30.9 30.9
19893 0 30.7 28.7 59.4 18.8 23.1 41.9 36.6 137.9
1990 0 68.7 25,8 94,5 4.7 20,7 62.4 39.7  196.6
1991 0 93.3 25.1 118.4 56.6 20.1 76.7 43.1 238.2
1992 0 123.1 24.1 147.2 74.6 19.3 93.9 46.0 287.1
1993 -0 136.2 23.5 159.7 82.6 18.9 101.5 49.9 311.1
1994 0 150.7 20.0 170.7 91.4 16.0 107.4 49.9 328.0
1995 0 167.8 20.9 188.7 81.5 16.8 98.3 49.9 336.9
1996 0 178.2 18.2 196.4 108.0 14,7 122.7 49.9 369.0
1997 0 183.0 16.6 199.6 109.8 13.3 123.1 49.9 372.6
1998 -0 185.0 14.5 199.5 111.0 11.6 122.6 49.9 372.0
1999 -0 174.7 13.4 188.1 104.9 10.8 115.7 49.9 308.7
2000 0 152.5 11.6 164.1 91.6 9.3 100.9 49.9 314.9
*Assumes 64 percent state ownership ]Exploration begins
**Fprom pipeline tariff reduction 2Deve]opment begins
***Revenues on a calendar year basis Production begins

SOURCE: Based on production schedules from Dames and Moore, 1978.
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TABLE 3.8. DIRECT EMPLOYMENT REQUIREMENTS

~-CAMDEN-CANNING SCENARIO-

- Construction Sector

]Exploration begins
Development begins
Production begins

SOURCE: Dames and Moore, 1978

Region 1 - North Slope
Region 5 - Anchorage

Petroleum Sector ~ Total
Year Region 1 Region 5  State (Region 1 only) Region 1 Region 5 - State
1979 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0
1981] 0 0 - 0 0 0 0 0
1982 76 8 84 12 88 8 96
1983 92 9 101 - 52 144 9 153
1984 108 11 119 30 138 11 149
1985 49 1 60 61 110 1 121
19862 49 1] 60 224 273 1 284
1987 49 11 60 649 698 11 709
1988 105 16 121 1200 305 16 321
]9893 280 34 314 754 1034 34 1068
1990 690 75 765 581 1271 75 1346
1991 822 88 910 303 1125 88 1213
1992 1004 106 1110 83 1087 106 1193
1993 1010 107 1117 0 1010 107 1117
1994 ~1010 107 . 1117 83 1093 107 1200
1995 976 107 1083 113 1089 107 1196
1996 868 107 975. 0 868 107 975
1997 814 107 921 83 897 107 1004
1998 754 107 861 5 759 107 866
1999 694 107 801 5 699 107 806
2000 694 . 107 801 5 699 107 806




TABLE 3.9. PRODUCTION SCHEDULE
-CAMDEN-CANNING SCENARIO-

Year 0il Gas -
(MMBD) (MMCPD)
1990 .0630 360
1991 .1650 360
1992 .2320 360
1993 .2887 360
1994 .3213 360
1995 .3378 360
1996 .3356 360
1997 7 360
1998 .2824 360
1999 .2419 360
2000 .2127 360

SOURCE: Dames and Moore, 1978
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Although the production of oil and gas in this scenario is spread over
a'longer period than the large discovery Prudhoe case, so that produc-
tion rates are much lower throughout the early years of proddction, the
larger state share in the ownership of the Camden-Canning field results
in révenue impacts similar to those of the Prudhoe (High) scenario.

The maximum increase in annual state petroleum revenues occurs in 1996
with an increase of $875 million, 12 percent of increased property taxes,
34 percent from increased production taxes, and 54 percent from increased
royalties. Table 3.10 presents a breakdown of revenue effects for the

Camden-Canning scenario.

Cape Halkett Scenario

The final scenario examined is associated with development of an area

east of Prudhoe Bay in the Cape Halkett area, within the boundaries of

a currently unscheduled federal lease sale assumed to be held in 1984.
It is assumed that .8 billion barrels of oil are discovered in the Cape

Halkett area.

Exp]oration activity is assumed to begin in 1984, with facility construc-
tion commencing in 1985. Construction employment peaks at 818 in 1990,
declining to a nominal crew of 5 workers by 1993. Petroleum sector em-
ployment peaks at 554 by 1994, declining slowly to 454 by 1999, 12 per-
cent in Anchorage and 88 percent in the North S]ope Borough. Table 3.11

presents the schedule of direct employment requirements;
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TABLE 3.10. DIRECT EFFECTS ON STATE PETROLEUM REVENUES***
~-CAMDEN-CANNING SCENARIO-
(mi1lions of $)

Bonus Property
Year Payments Royalty Payments Production Taxes Tax Total
From New* From 01d** From New* From 01d**
Production  Production Total Production Production Total

1979 o ¢ 0 0 0 0 0 0 0 0.0
1980 125 0 0 0 0 0 125.0
1981 125 0 0 0 0 0 0 0 125.0
10821 0 0 0 0 0 0 0 .2 .2
1983 0 0 0 -0 0 0 0 .8 .8
1984 0 0 0 0 0 0 0 1.3 1.3
1985 0 0 0 0 0 0 0 2.2 2.2
19862 0 0 0 0 0 0 0 5.8 5.8
1987 0 0 0 0 0 0 0 16.6 16.6
1988 0 0 0 0 0 0 0 38.0 38.0
19893 0 0 0 0 0 0 0 53.3 53.3
1990 0 63.6 61.3 124.9 38.4 49.3 87.7 67.0 279.6
1991 0 161.5 59.6 - 221.1 97.8 47.9 145.7 75.9 442.7
1992 0 237.8 57.1 294.9 144.0 45.9 189.9 81.7 566.5
1993 0 312.1 55.7 367.8 - 189.0 44.8 233.8 85.9 687.5
1994 0 368.0 46.9 414.9 222.9 37.7 260.6 91.9 767.4
1995 0 409.9 49,2 . 459.1 248.3 39.5 287.8 99.3 846.2
1996 0 431.8 42.8 474.6 261.6 34.5 296.1 104.5 875.2
1997 0 412.9 39.4 452.3 - 247.7 31.5 279.2 111.8 843.3
1998 0 . 409.6 34.3 443.9 245.6 27.4 273.1 111.8 828.8
1999 0 372.5 32.0 -404.5 223.4 25.6 249.0 111.8 765.3
2000 0 347.5 . . 27.6 375.1 208.4 22.1 230.5 111.8 717.4

*Assumes 87 percent state ownership ]Exploration begins

**From pipeline tariff reduction 2Deve]opment begins
***Revenues on a calendar year basis Production begins

SOURCE: Based on production estimates, Dames and Moore, 1978
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~ Year Region 1 Region 5 State
19841 30 3 33
1985 62 6 68
1986 79 8 87
1987 16 8 24
19882 16 8 24
1989 16 8 24
1990 66 13 79
1991 132 20 152
19923 - 492 . 55 547
1993 492 55 547
1994 498 56 554
1995 498 56 554
1996 498 56 554
1997 458 56 514
1998 458 56 514
1999 398 56 454
2000 398 56 454

o ] 1 L] T

TABLE 3.11.

Petroleum Sector

]Exploration begins
Development begins
3production begins

SOURCE: Dames and Moore, 1978

1 31 31 -3 1 31 31
DIRECT EMPLOYMENT REQUIREMENTS
-CAPE HALKETT SCENARIOQO-
Construction Sector Total
(Region 1 only) Region 1 Region 5 State -

0 30 3 33

21 83 6 89

34 113 8 121

13 29 8 37

119 135 8 143

416 432 8 440

818 884 13 897

474 606 20 626

35 527 55 582

5 497 55 bh2

5 503 56 559

5 503 56 559

5 503 56 559

5 463 56 519

5 463 56 519

5 403 56 459

5 403 56 459

Region 1 - North Slope
Region 5 - Anchorage




Production at the site begins in 1992, peaking at .2599 million barrels
per day by 1997. Table 3.12 presents the production schedule for the
Cape Halkett case.

Because the Halkett development occurs on exclusively federal properties,
the effects on state petroleum revenues are much more limited than in
the_previbus scenarios. The state receives neither bonuses, royalties
nor production taxes from any new production originating from an exclu-
sively federal sale area. However, the state may still tax any facili-
‘ties located within three miles of shore or onshore, and to the extent
that such new production flows through TAPS and ALCAN, it will reduce
tariffs and increase the wellhead value, and therefore royalties and
production taxes, from production on state lands. This effect on the
value of existing production, combined with new property taxes, amounts
to an increase of as much as $60 million annually by 1996, with over 47
percent of this effect due to the property tax, 24 percent due to in-
creased production taxes, and 29 percént due to increased royalties. A
breakdown of the complete schedule of revenue effects is given in Table

3.13.
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TABLE 3.12.

Year

1992
1993
1994
1995
1996
1997
1998
1999
2000

SOURCE: Dames and Moore, 1978

PRODUCTION SCHEDULE
-CAPE HALKETT SCENARIO-

0i1
(MMBD)

.0538
1272
1747
2272
2573
2599
2409
2074
1636
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TABLE 3.13.
, -CAPE HALKETT SCENARIO-
(millions of $)

DIRECT EFFECTS ON STATE PETROLEUM REVENUES***

Bonus Property
Year Payments Royalty Payments Production Taxes Tax Total
From New* From Q1d** From New* From 01d**
Production Production Total = Production Production Total
1985! 0 0 0 0 0 0 0 .3 .3
1986 0 0 0 0 0 0 -0 i .7
19872 0 0 0 0 0 0 0 .9 .9
1988 0 0 0 0 0 0 0 2.6 2.6
1989 0 0 0 0 0 0 0 8.6 8.6
1990 0 0 0 0 0 0 . 0 21.2 21.2
19913 0 0 0 0 0 0 0 29.6 29.6
1992 0 0 20.2 20.2 0 16.3 16.3 31.7 68.2
1993 0 0 19.4 19.4 0 15.7 15.7 31.7 66.8
1994 0 0 14.4 14.4 0 11.6 11.6 31.7 57.7
1995 0 0 15.7 15.7 0 12.7 12.7 31.7 60.1
1996 0 0 13.9 13.9 0 11.2 11.2 31.7 56.8
1997 0 0 13.5 13.5 0 10.8 10.8 31.7 56.0
1998 0 0 11.9 11.9 0 9.6 9.6 31.7 53.2
1999 0 0 11.8 11.8 0 9.4 9.4 31.7 52.9
2000 0 0 10.3 10.3 0 8.2 8.2 31.7 50.2

*No revenues from new production, since field is exclusively federal
**From pipeline tariff reduction
***Revenues on a calendar year basis

SOURCE: Based on production estimates, Dames and Moore, 1978

1
2

Exploration begins in 1984
Development begins

3production begins
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- Economic Impacts
- of Beaufort Sea OCS Development

0CS development in the Beaufort Sea will lead to changes in those factors
which have previously been isolated as important causes of growth--exo-
genous employment, personal income, and state expenditures. The change
in these factors will result in changes in population, the state's fiscal
picture, the structure of employment, and the regional distribution of
population and employment. These changes are the economic impacts of 0OCS
development. This section will explore the impact on the Alaska economy

of -0CS development.

We will examine the impact of each of the four separate development
scenarios discussed above. The impact of each of these will vary, since
the scenarios vary in terms of their primary employment impact, timing,
and the revenues which accrue to the state. For the most part, only the
impacts will be discussed. The impacts will be measured as changes from
the base case described in Chapter II. By examining’on]y these changes,
we can consider the impacts of Beaufort development as separate from the

assumptions made in the base case.

Impacts were estimated by making runs of the MAP model, which included
fhe assumption of each scenario, then comparing the results to the base
case. One important assumption must be made in this type of analysis.
It must be assumed that the economy responds the same to emp]qyment and
revenues generated by Beaufort OCS development és it did to similar

changes in the past. This is the implicit assumption which underlies the
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use of econometric models for projection and impact analysis, since these

models are estimated from the past.

The approach which will be taken in the following analysis is to ask six
questions concekning the changes which result from OCS deveTopment'in
each scenario. Answers to these questions will provide a description of

the economic impact of this development. The questions are as follows:

1. How is the growth of each of the aggregate indicators affected
by 0CS development? These indicators include employment, population,

personal-  income, and state expenditures.

2. What are the significant causes of the changes of these indi-
cators? The question will attempt to assess the importance of

exogenous emp]oyment changes and changes in state spehding on growth.

3. How do the additional revenues change the fiscal picture of
the state? This question will examine whether the 0CS development

leads to increased services and what its affect is on fund baTénces.

4, Does the composition of the change in employment differ from
the base case? This question will examine whether the 0CS changes
support base case trends in structural changes, seasonality, and

unemployment.
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5. Does the composition of p0pu1atioh change? Will changes be-

cause of 0CS development support‘demographic trends in the base case?

6. What are the regional effects of these changes? This question
will examine the changes in employment, population, and personal
income which result in Anchorage, Fairbanks, and the North Slope be-

cause of 0CS development.

Prudhoe High Scenario

The Prudhoe High Scenario has the greatest effect on the economy of all
the scenarios. Exploration begins in 1979 and lasts until 1983, with
peak exploration employment in 1980. Development begins in 1984 and lasts
through 1987, with peak development employment in 1986; this is also the
peak in direct employment for the entire period. Production begins in

1988 and lasts through the remainder of the forecast period.

AGGREGATE INDICATORS

Table 3.14 shows the impacts of each of the aggregate indicators of eco-
nomic activity. In each case, these indicators are greater than the
base case and the difference grows continually throughout the period.
Population is 40,156 greater by 2000 than in the base case. Each stage
of OCS activity affects population growth differently. By the end of the
exploration phase in 1983, 4.1 bercent of the total popu]ation,impact has
been achieved. By 1987, when the development stage ends, 27 percent of
the total impact has been reached. The major population impact occurs

in the production phase. Population growth rates differ from the base
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TABLE 3.14. PRUDHOE HIGH SCENARIO IMPACT ON
' AGGREGATE INDICATORS

(Measured as Changes from the Base)_

STATE OF ALASKA

1979-2000
Total Personal Total State
Year Population Employment Income Expenditures
(millions (millions
of $) of $)
19791 289 221 8.738 1.293
1980 746 536 23.918 1.629
1981 1,080 718 29.101 11.881
1982 1,465 942 38.453 22.173
1983 1,664 997 42.378 24.114
19842 1,887 1,071 48.019 26.162
1985 2,458 1,410 71.015 30.213
1986 8,618 6,002 355.926 65.931
1987 10,881 6,947 407.227 83.734
19883 13,189 7,910 434.594 118.031
1989 17,086 10,140 563.926 221.092
1990 19,186 10,838 625.918 244.208
1991 21,426 11,646 698.113 270.910
1992 - 24,198 12,872 790.125 353.839
1993 26,167 13,460 858.676 382.667
1994 27,469 13,571 896.637 405.757
1995 29,403 14,250 980.512 437.683
1996 31,290 14,921 1,070.750 470.207
1997 33,328 15,721 1,177.310 507.098
1998 35,426 16,580 1,294.410 546.090
1999 37,782 17,635 1,435.880 591.312
2000 40,156 18,696 1,587.780 638.793

]Exp]oration begins
2Deve]opment begins
Production begins

SOURCE: MAP Statewide Model
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case. During the exploration phase, growth is approximately the same
rate as in the base. Population grows about 22 percent faster in the
development phase than during the same period for the base case. The
growth rate in the produétion phase is 40'percent higher than during the

same period in the base case. By 2000 population:is 7 percent greater

than in the base case.

Employment experiences the same type of growth pattern, being higher than
the base case by 18,696 jobs, or 6.4 percent, by the end of the period.
Approximately 6 percent of the impact has been reached by the end of thé
exploration phase; 37 percent has been reached by the end of development.
From 1978, the year before exploration begins, employment grows at an
avérage annual rate of 2.3 percent. This is 19 percent greater than the
growth rate in the same period in the base case. Unlike population, the
greatest difference is in the development phase, when the growth fate is
2.6 percent compared to 1.9 percent in the base case. The growth rate

in the exploration phase is 3 percent greater than for the same period

in the base case, and the production phase experiences a growth rate 20

percent greater than in the base case.

Personal income is $1.59 billion higher by 2000 because of the Prudhoe
High development. This is 9.2 percent greater than in the base case.
Of this impact, 3 percent is achieved during the exploration phase and
23 percent in thé development stage. Growth during the entire period

averages 7.4 percent per year, which is approximately 7 percent faster
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‘than the annual average growth of 6.9 percent during the period 1978-2000

in the base case.

State expenditures are $.639 billion higher by 2000 than in the base case.
Total state expenditures are $5.57 billion, compared to $4.94 billion in
the base case. Over 86.9 percent of this impact oécurs in the production
phase of activity, compared with 3.8 percent in exploration and 9.3 per-
cent in development. The annual rate of growth of state expenditures in
the production phase is 4.9 percent, which is 17 percent greater than in

the base case during the same period.

CAUSES OF GROWTH

The discussion in Chapter II isolated changes in exogenous emp]oyment;
changes in pefsona] income, and changes in state expenditures as the majbr
causes of growth. Changes in these same variables are responsible for |
generating jmpacts over the base case. The most important causes of the
changes discussed above are changes 1n‘exogenOUS construction and mining
employment, which result from the Beaufort deve1opment,.and changes in
state expenditures. Each of these effects is dominant in different
periods of the ana]ysis. The importance of the level of Beaufort 0CS
employment and the associated changes in personal income are more impor-
tant during the exploration and development sfages. At its peak in the
third year of development, exogenous employment accounts for 31 percent

of the total employment impact. By 2000, a]thdugh Beaufort 0CS employment

is still high at 940, it accounts for only 5 percent of total employment.
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State expenditures are greater than in the base case from the beginning

of exploration work in 1978. Expenditures increase for two reasons.

Lo

First, increases in population will lead to increased expenditures as

I

state services are extended to this new population. Second, state expen-

ditures increase as additional revenues are earned from petroleum develop-

vl

ment. The same spending rule operates in the OCS scenarios as in the

base case: 60 percent of petroleum royalties and 100 percent of bonuses

L H

are saved and all other revenues are spent; the savings rate is reduced

i ]

or dissavings takes place in order to maintain the level of real per

capita expenditures. The importance of this rule is that it presents

S

another way in which 0CS development affects state growth. O0CS develop-

ment produces revenues which increase state spending, which in turn affects

1

economic growth. The importance of this effect lasts throughout the pe-

B

riod because revenue increases generate permanent increases in per capita

state expenditures. The expenditure impact is much greater in the pro-

duction period when the flow of 0il, which produces both royalties and

[2 severance taxes, begins and provides lérge increases in revenues over the
i base period. These revenue increases cause expansion of the level of
services provided by the state and, therefore, expenditures. During this
- same.period, exogenous Beaufort Sea production employment is reduced.

These two effects make the expenditure impact more important.

The overall proportion of impact which results from either of these
B causes is hard to determine. Interaction between these state expendi-
tures and employment and the dynamic nature of the economy prevent sepa-

= ration. One way to estimate the proportion of impact caused by each
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factor is to examine what would happen to the major variables if state
expenditures remained as in the base case. This is not a desgriptionrof
what will happen, because state expenditures, as we have shown, will
undoubtedly respond to increases in revenues. This test allows us to
see in some seﬁse the direct impact of development following the Prudhoé
High Scenario.' The sensitivity analysis in Chapter IV was undertaken to
show this. By 2000 private development is responsible for 38 percent of
the population impact, 32 percent of the employment impact, and 36 per-
cent of the impact on incomes. Slightly less than two-thirds of the
Prudhoe.High impact on all aggregate indicators is a result of increased

state expenditures.

FISCAL IMPACTS

Table 3.15 illustrates the changes in the state fiscal posture. The
development of the Beaufort 0CS according to the Prudhoe High Scenario
improves the overall state fiscal position during fhe forecast period.
By 2000 there is $7.7 billion more in the pekmanent fund than in the
base case. One reason for this is that after production begins in 1988
the change in revenues resulting from Beaufort development exceeds the

change in expenditure.

The change in total revenues because of 0CS deve]opment'is importantly
affected by production. Prior to the production stage, the increase in
revenues results from three sources, increases in the property taxes,
increases in non-petroleum taxes, and bonuses paid to the stéte for

leases in the state's portion of the 0CS area. The first major increase
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TABLE 3.15. IMPACT ON THE STATE FISCAL SECTOR OF
THE PRUDHOE HIGH SCENARIO
(Measured as Changes from the Base)
(in Millions of Dollars)
STATE OF ALASKA

R

[ :I \.nln—:_j" L V}’ I W Lo

1979-2000
General Permanent
Total Fund Fund _ Total

Year Revenues Balance Balance Expenditures
19791 0.257 -0.925 0.000 1.293
1980 126.338 ~0.925 125.000 1.629
1981 136.453 -0.924 250.000 11.881
1982 21.580 -0.923 250.000 22.173
1983 1 23.431 -0.923 250.000 24.114
19842 25.373 -0.923 250. 000 26.162
1985 29.149 -0.923 250.000 .30.213
1986 " 53.469 -9.343  250.000 65.931
19873 - 93.841 5.903 250.000 83.734
1988 ' 238.795 89.540 293.441 118.031
1989 477.152 230.821 416.621 221.092
1990 682.060 487.773 607.121 244.208
1991 886.073 597.322 1,123.690 270.910
1992 1,068.580 597.324 1,851.100 353.839
1993 1,184.520 596.135 2,668.160 382.667
1994 1,229.420 464.466 3,638.510 405.757
1995 1,218.210 179.654 4,720.350 437.683
1996 1,175.870 0.000 5,623.700 470.207
1997 1,119.900 0.000 6,256.240 507.098
1998 1,074.530 0.000 6,806.270 546.090
1999 1,046.020 0.000 7,284,710 591.312
2000 1,027.050 0.000 7,698,950 638.793

]Exp]oration begins -

2Development begins

3Production begins

SOURCE: MAP Statewide Model
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in revenues resu]ﬁs from the bonuses paid in 1980 and 1981. These reve-
nues, according to the étate's_expenditure policy, go into the permanent
fund; however, interest on these funds generates useable revenues. By‘
the end of exploration in 1983, property tax revenues increase to $2.9
million because of additional equipment and facilities required in ex-
ploration. The greatest proportion of increased revenues during explora-
tion results from interest earned on the permanent fund balance; only
12.4 pércent of the change in total revenues by the end of the explora-
tion period is because of increased petroleum activity. At this time
Eevenues are only about 1 percent greéter than in the base case.

The development of the fields which occurs from 1984 to 1987 increases
property tax revenues to $51.3 million over the end of the exploration
phase. Revenues from petroleum development have increased to approxi-
mately 55 percent of the increase in total revenues by the end of develop-
ment in 1987. Petroleum revenues inérease dramatically once production
begins. Petroleum revenues directly associated with the Beaufort OCS
development rise to a peak of $947.3 million in 1993, the year following
the peak in production; at their peak, petroleum revenues from the
Beaufort account for 86 percent of the increase in revenues. The share
- of petroleum revenues in the Beaufort-induced total revenues falls
through the remainder of the period; by 2000 it accounts for only 38
percent of the total. As petroleum production declines, petroleum
revenues fall from a peak of $958.9 million to $392.5 million by 2000.

(Appendix C has detailed revenue source information.)
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The development of the Beaufort 0CS acéording to the Prudhoe High Scenario
has two separate impacts on the fiscal posture of the state. First, as
discussed above, it increases revenues. Second, it will affect state
expenditures. As new popu]atioh is drawn into the state because of this
development, expendi tures wi]]lbe increased to provide a given 1eye1 of
services to the increased population. The increased revenues may also
lead to increasés in the level of servfces provided, which will increase
expenditures greater than the pfoportionate increase in population. Until
the final year of the development stage,’When property tax revenues in-
crease substantially, the increase in expenditures caused by 0CS deve]op-
ment exceeds the increased revenues. In the first year of exploration
(1979), the increase in population is greater than the increase in reve-
nues, and the general fund must be drawn down to maintain per capita
expenditures. - Until 1986 revenue growth exceeds population enough to
maintain modest increases in the real per capita level of services without
drawing down the fund balances. The population increases, associated with
the final years of development when direct Beaufort employment increases
more than sixfold, lead to an approximate $9 million drawdown of the
general fund. After production begins, the reverue increase exceedé ex-
penditure increases throughout the remainder of the period. This slows
the rate of decrease in the general fund and a]]bws a build-up of the

permanent fund.
What is the overall effect of Prudhoe High development on the Alaska state

government fiscal position? First, development allows an expansion of

services provided residents. Real per capita state expenditures are $66
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greater by the end of the period than in the base case. The major in-
Crease in services comes in the second yedr of production when the level
of per capita expenditures increases to $43 over the base case. In 1992,
the peak production year, real per capita expenditure increases to $66
over the base. By 2000 the level of services is greater than in the base
case; real per capita expenditures are $1,705 per person, which is about
4 percent more than in the base case. More importantly, the extra Beau-
fort revenues have postponed the period when expenditures exceed revenues,
until 1997, which is six years later than in the base case. After 1997
“expenditures once again are greater than revenues. What is important here
is that the eventuality of the drawdown of the fund balances as expendi-
tures exceed revenues has only been postponed, not eliminated. The prob-
lem is the same as in the base case--the cyclical nature of petroleum

revenues and expenditure responses to increases in revenues.

INCOME

The increase in personal income due to Beaufort OCS development can have
two effects. First, higher levels of personal income will increase the
demand for goods and services and lead to growth in the economy. In-
crease in personal income_wi]] have a greater impact on those industries
which serve local markets. Second, Beaufort OCS development could léad
to welfare increases. Personal income can increase because of increases
in the number of workers with the same wage or increasing wages for
workers. To the extent the second effect dominates, welfare will be in-

creased. The extent to which these personal income changes will have
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these effects will be determined by the increased taxes paid and the
increase in prices, which reduces the amount of goods and services an

extra dollar of income can buy.

Table 3.16 shoﬁs the effect of taxes and prices on the increase in per-
sonal income generated by OCS development. By 2000 pefsona] income would
be $1.59 billion higher with Beaufort OCS development following the
Prudhoe High Scenario than in the base case. Progressive taxation at
both the state and federal levels would be expected to increase the tax
share because of higher incomes. Taxes take almost 25 percent of this
incremental income. Prices have a much larger effect on income available
to the population. Price increases resulting from Beaufort development.
affect not only the additional income, but all income. To the extent
prices rise because of 0CS deve]obment, the effect of the added income
will be reduced, and there will be a general decrease in the buying pbwer
of all income. By 2000 the impact on disposable personal income is

reduced by 16 percent because of price increases.

Welfare, as measured by the increase in real per capita disposable in-
comes (DIRPA), increases because of 0CS development. By 2000 DIRPA is
about $12 greater than in the base case. The maximum difference during
the period is in 1986, when DIRPA is $75 greater. The change in this
difference has a great deal to do with the composition of employment.
The greatest differences are achieved during the development stage, when

high wage construction and petroleum employment in the Beaufort rise to
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Year

1979!
1980

1981
1982
1983
19842
1985

1986
1987
1988
1989
1990

w

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 3.16. INCOME IMPACTS OF PRUDHOE HIGH DEVELOPMENT
(Measured as Changes from the Base)

Per Capita Real
Disposable Income

2.854
6.449

5.341
7.407
7.077
6.995
1.133

75.497
72.615
59.786
67.859
64.263

60.186
56.255
49.294
38.269
32.775

28.226
- 23.695
19.640
15.695
11.746

]Exploration begins
Development begins
Production begins

SOURCE:

MAP Statewide Model

STATE OF ALASKA

110

1979-2000

Disposable

Personal Income

{Millions of %)

6.
18.

22.
29.
32.
37.
54,

- 273.
- 313.
334.
434,
.328

481

536.
606.
658.
686.
750.

817.
897.
983.
1,089.
1,200.

799
523

527
886
906
281
968

340

277

703
344

785
324
777
637
332

184
453
723
460
650

Real Disposable
Personal Income

(Millions of %)
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1,859. The importance of thiS‘employment can be seen by examining the

- changes which result from decreasing the level of this employment. Each

time emp]oymentAin the Beaufort is reduced, the difference in per capita
income over the base falls. The general decline in the difference by 2000
is a result of a reduction in the importance of this high wage employment

sector after the beginning of petroleum production.

EMPLOYMENT |

While the primary emp]oyment levels associated with OCS development haVe
substantial effects, they also generate significant secondary impacts
throughout the state economy. The increase in the demand for goods and
services, which results because of changes in the level of personal in-
come, lead to increases‘in employment in other sectors of the economy.
State expenditures, which rise because of the increased revenués available
from OCS development, also generate demand for'goods and services and
increases in employment. The effect on total employment has been dis-
cussed aBove; an equally important effect is on the growth of separate
sectors. The change which results will affect the structure of employ-
ment. Table 3.17 shows the distribution of this employment bétween indus-
trial sectors. In the base case, the general trend.in the structure of
employment which was observed was an increase in the proportion of total
employment in the local serving sector, particularly trade and services.
Thé extra employment which results from OCS development in thé Prudhoe
High Scenario supports this base case trend. Ne-wi11 examine the struc-
ture of this increased_emp]oyment at three points in time, thé end of

the forecast period, the end of the exploration, and the end of the
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TABLE 3.17.

Mining and Beaufort
0CS Construction

Other Construction
- Trade

Services

Finance

Transportation

State and Local Govt.

Other*

INDUSTRIAL DISTRIBUTION OF THE PRUDHOE HIGH
EMPLOYMENT IMPACT :
" (measured as changes from the base)

SOURCE: MAP Statewid

ALASKA
1983 _ 1987 2000
Employment % Employment % Employment %
130 13.0 1,722 24.8_ 900 4.8
64 6.4 405 5.8 1,546 8.3
196 19.7 1,531 22.0 4,952 26.5
194 -19.5 1,553  22.4 5,333 28.5
49 4.9 - 3856 5.5 1,291 6.9
38 3.8 276 4.0 758 4.1
280 28.1 752 10.8 3,056 16.3
46 4.6 323 4.6 861 4.6
ilities, Communications, and Other
e Model
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development period. The distribution of employment in 2000 supports the
overall trend found in the basé case. Trade, services, and finance make
up 62 percent of the increased employment, mining and exogenous construc-
tion account for only 5 percent, while state and local government account
for 16 percent. These percentages are fairly stable during all stages of
petroleum activity. The major change is the declining proportion of
employment change accounted for by direct Beaufort employment. The other .
major change is the growth in the importance of state and local govern-
ment. After an initial period during exploration when it is dominant,
state government is only 11 percent of the increase in employment by the.
end of the development stage. In the production stage, large increases
in petroleum revenues increase state expenditures. By the year 2000,

state and local government is 16 percent of the total change in employment.

By the end of the production phase, the structure of employment found in
the base case is reinforced by the OCS development. This should mean
that the reduction in seasonality will take place as discussed in the
base case. The increased proportion of employment in non-seasonal in-
dustries should reduce the overé]] seasonality in the economy. ’Djrect
employment in the OCS development does have a seasonal component (Dames
and Moore, 1978). This should dampen the effect, but not prevént the
decrease in seasonality. Even in its peak year; over 50 percent of the

increased employment is in non-seasonal industries.
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- Will 0cS deve]opment'increase or decrease unemployment? In the base case
a possible trend toward a reduction in unemployment was assumed because

of the decrease in the ratio of population to employment. Although this
does not guarantee a reductidn, it indicates the possibility of a de-
crease. The 0OCS development will support this trend if the ratio of
change in population to change in employment falls. This ratio initially
rises throughout the exploration phase, then falls when peak employment

is reached. It rises throughout the production phase until it reaches
2.14 in 2000; this is higher than the ratio found in 1977. This indicates
the impact employment leads to greater increases in population and a pos-

sible increase in unemployment.

POPULATION

By 2000 population is 7 percent higher because of development in the
Beaufort 0CS. The greatest increase in population occurs in 1986, when
the extra population increases 6,000 as a result of peak increases in
direct OCS employment. The majqr factor changing this is the greater
levels of migration experienced because of 0CS. Sincé'migration is a
response to increased employment opportunities and income, the increase
in migration is not surprising. Inmigration resulting from OCS develop-
ment is not large enough‘to eliminate the general outmigration which
occurs throughout the period. The effect of OCS development is to re-
duce outmigration. In the period between 1986 and 1998, which is domi-
nated by outmigration in the base period, incfeased-emp]oyment oppor-

tunities associated with OCS developement lead to inmigration in only
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four years. Only in 1986 is this substantial, with an inmigration of
approximately 5,800. The reduction in the outmigration is responsible

for the increased population.

Since migration is not assumed to affect Native population, one impact
of this increase is a reduction in the share of Native population in the
total. By 2000 Native population is 17 percent of the total, compared
to 19 percent in the base case; this is approximately the same as the

Native share of total population in 1977.

The structure of population will be changed in the OCS case. Migration
response to changing economic opportunities most importantly affects the
young. The reduction in outmigration would be assumed to dampen the
aging'in the population structure found in the base case. Tab]é 3.18
shows the proportion of each age-sex classification in the total popu-
lation in 1980, 1990, and 2000. By 2000 the age strucfure has still
undergone aging, although not quite as rapid as in the base case. By
2000 the proportion of population which is greater than forty is 4 percent
less than in the base case. This age cohort, although it increases, in-

creases at a slower rate than the total population.

Regional Impacts

This section will examine the impact of OCS development on three regions,
the North Slope, Anchorage, and Fairbanks. The impacts of 0CS develop-
ment will be measured as thanges in the population, emp]oymént, and

personal income growth in each region from the base case discussed in
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TABLE 3.18.
1980

- Male Female

0 -1 1.19 1.19
1 4 4.28 4.09
5-9 4.74 4.64
10 - 14 4,32 4.22
15 - 19 4.93 4.11
20 - 24 8.58 5.70
25 - 29 6.01 5.24
30 - 34 4.67 4,27
35 - 39 3.60 3.21
40 - 44 2.54 2.41
45 - 49 2.04 1.84
50 - 54 1.78 1.57
55 - 59 1.48 1.31
60 - 64 1.18 1.06
65 1.96 1.84
SOURCE: MAP Statewide Model

Male Female
1.08 1.08
4.23 4.02
5.05 4.91
4.46 4.31
4.10 3.80
5.76 3.97
4.63 3.97
4.63 4.13
4.38 3.76
3.52 3.27
2.71 2.55
2.10 - 2.01
1.63 1.58
1.30 1.29
2.74 3.03
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AGE-SEX STRUCTURE OF THE POPULATION
PRUDHOE HIGH SCENARIO

(% of total population)

2000
Male Female
1.03 1.03
3.84 3.65
4.65 4.50
4,37 4.21
4.25 3.91
5.63 4.11
3.95 3.64
3.65 3.43
3.70 3.24
3.44 3.16
3.11 2.87
2.68 ~  2.53
2.13 2.10
1.65 1.72
3.46 4.36
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Chapter II. 0CS development in the Beaufort Sea affects all regions of
the state. The impact in any one region which resu]tsrfrom 0CS deve1op-
ment will be determined by the location of exogenous employment, the
strength of a region's interaction with directly-impacted regions, and
the size of the local economy. Both the North Slope and Anchofage will
be directly affected by Beaufort 0CS development. Since development
occurs in the North Slope region, the increase in exogenous employment
wi]]vhave an important direct effect. The assumed enclave nature of
this development will minimize the effect on the local North Slope
economy. More important to the growth of all of these regions are those
processes of regional interaction previously described, disfribution of

state expenditures, the effect on wage rates, importance as a trade

‘center, and interregional migration. The distribution of state and

Jocal employment is directly related to the distribution of state ex-
penditures. State expenditures are an important source of growth in
regions where the direct employment does not occur, such as Fairbanks.
The relation between the increased employment in'staté and local govern-
ment and the total impact employment is a proxy for the relation between
the distribution of state and local expenditures and total impact re- |
sulting from the Beaufort 0CS development. Growth of construction and
mining on the North Slope affects wage rates in all other regions. This
increase in wage rates leads to increased personal incomes and demand
for goods and services in the region. Both Fairbanks and Anchorage are
regional centers which are affected by growth in other regions. Growth
in the North Slope affects the Fairbanks economy as it provides goods and

services to this region. Anchorage, which serves as the administrative,

117



trade, and financial center for the state, reflects the growth of all
regions. Migration has an important effect on the smaller economies;

as Anchorage expands rapidly, it attracts population from other areas of
the state. The size of the local economy will determine the extent to
which any of these factors leads to induced expansion of the economy.
Because of scale effects, larger economies will have larger induced
growth. This is important for the growth of Anchorage which provides
more of the increased deménd for goods and services than fn smaller
regions. These factors are responsible for regional growth and are not

changed by 0CS development.

NORTH SLOPE REGION

Employment

Tab]es 3.19 and 3.20 show the changes in North Slope employment over the
base case and the industrial diétribution of this change. The increase
over the base case does not grow smoothly throughout the period, but
experiences several small peaks and one large peak. By 2000 total employ-
ment is 1,575 greater than in the base, which is about 21 percent higher
than the base. When direct employment at the OCS site peaks in the
development phase, total employment is 4,464, or 62 percent higher. By
the end of the exploration phase in 1983, total employment is only 4 per-

cent higher than in the base.
Employment increases on the North Slope are of two kinds. First, petro-

Teum and construction employment located at Prudhoe Bay are part of the

enclave sector which increases with OCS development. This increase has
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TABLE 3.19. PRUDHOE HIGH SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)
NORTH SLOPE REGION

1979-2000

. - Total Personal

Year Population Employment Income
_ (mi]]ig?s

. of

1979} 69 67 3.687
1980 256 249 15.570
1981 146 159 10.204
1982 281 248 17.210
1983 299 254 18.544
19842 349 292 22.575
1985 725 620 - 51.597
1986 5,012 4,464 401.792
1987 4,813 4,087 375.017
19883 1,700 1,450 123.754
1989 1,577 1,509 134.243
1990 1,514 1,533 143.062
1991 1,488 1,568 154.769
1992 1,329 1,466 152.033
1993 1,309 1,451 159.115
1994 1,197 1,341 154,758
1995 1,219 1,356 164.879
1996 1,263 1,389 178.019
1997 1,308 1,426 192.884
1998 1,348 1,470 209.398
1999 1,393 1,520 228.351
2000 1,436 1,575 249.198

]Exploration begins
Development begins
Production begins

SOURCE: MAP Regional Model
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TABLE 3.20. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE HIGH 4 [
EMPLOYMENT IMPACT
(measured as changes from the base)
NORTH SLOPE REGION [j
1983 1987 2000
Employment % Employment % Employment % B
Mining and Beaufort
0CS Construction 119 46.7 1,686 41.3 821 52.1
Other Construction 105 41.2 2,045 50.0 454 28.8 N
Trade 2 .8 25 .6 19 1.2 :
Services 10 3.9 - 134 33 91 5.8 B
Finance B .4 19 .5 13 .8 )
Transportation 9 3.5 128 3.1 104 6.6 :
State and Local Govt. 8 3.1 44 1.1 61 3.9
Other* 1 .4 6 a0 12 .8 [;

*Includes Public Utilities, Communications, and Other B

SOURCE: MAP Regional Model -
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only minimal impact on the local economy. Second, increases in employment
at Prudhoe Bay lead to increases in the local economy because'local and
state government revenues and expenditures will increase, which will lead
to increases in the local economy. Personal incomes will also rise in the
local economy because of a general expansion in wage rates, which results

from OCS development.

The importance of growth in the 1oca1 economy can be separated from total.
growth by examining the distribution of employment between these sectors
on the North Slope. The enclave sector actually includes a portion of
construction which is not directly related to development, as well as
other industries suéh as transportation. Because this proportion cannot
easily be separated, this analysis may overstate the growth of the local

economy. During the exploration phase, there is very little effect

~on the Tocal economy. Of the 255 extra employees in 1983, 47 percent are

direétly associated with OCS petroleum activity. The local sector of the
Ndrth'51ope economy in the baée case cOnsists‘of 4,200'emp10yées in 1983,
so during exploration the local sector increases by 3 percent. By the
end of the development phase in 1987, the total impact is 4,087; of this
1,833 is in the petroleum enclave sector. At this time in the base case,
the local sector is 4,513 employees. The largest impact on the local
economy occurs in this development stage with approximately 50 percent
increase in the local sector. During production, direct 0CS impact
employment stabilizes at 821, which is its level in 2000, and is 52 pér-

cent of the total employment impact. In the base case, the local sector
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is about 6,061 in 2000, so that impact increases the Tocal sector employ-

ment approximately 12 percent.

The overall distribution of this impact could either reinforce or impede
the trend toward increasing importance in the local support sector found
in the base case. By far the largest expanding industry is construction,
which rangeé from 50 percent of the impact at the end of the development
stage to 29 percent at the end of the period. The.share of the impact
in trade, serVices, and finance increases throughout the period, which
supports the trend found in the base case. After construction, trans-
portation is the most important sector in the local economy, which in-
creases its importance throughout the period as in the base case. Over-
all, though, the importance of exogenous employment in the employment
impact impedes the trend toward the increased importance of the local
serving sectors found in the base case. The growth caused by Beaufort
development may limit the reduction in seasonality suggestéd'by the
structural change forecasf in the base case. However, much of the em-
ployment in the highly seasonal construction and mining industries is in
the enclave sector; Beaufort development may reduce seasonality in the

Tocal sector since the local support sector is seen to grow.

Population
Table 3.19 shows the popU]ation impact in the three study regions. By

2000 the North Slope Bdrough population has increased by 1,437 over the
base case. This total will not have as large an impact on the local

population, since over half of this increase is the extra employment in
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the enclave sector. The total population in the local sector is only
increased by 616 above the base levels; this is an 8 percent increase in
population. The population impact by the end of the exploration phase

is 181, whfch is 3.3 higher than the base. The effect on total population
is moré important in the development stage. By the end of development,

the local population is 3,127, or 56 percent higher than in the base.

These population increases have two effects on the North Slope Borough.
First, the growth in the economy has the effect of reducing the outmigra-
tion of local residents, which has been found to be a past trend in vil-
lage and rural Alaska (Alonso, 1976). Second, the increase in population
at Prudhoe leads to welfare increases by increasing the revenues available
to the borough. This increase in revenues can be considered an overall
increase 1n.we1fare, since, assuming the enclave nature of development,

there is no proportional increase in the demand for services.

Personal Income

By 2000 personal income is $249.2 million higher in the North Slope be-
cause of Beaufort OCS development. The impact is highest in the second
year of construction when incomes are 91 percent higher than in the base
case. By the end of exploration, personal income is 5.3 percent higher
than the base case.- The peak during development shows the importance of
the high incomes of construction workers associated with Beaufort develop-

ment.
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ANCHORAGE

Employment

Anchorage has in the past servéd as the Alaska héadquarters for petro-
Teum and petroleum support firms. Because of this past relation, it is
assumed that increased petroleum activity on the North Slope will lead to
increased support activity in Anchorage. This provides a direct link
between the level of 0CS development and Anchorage economic growth.
Additionally, Anchorage growth is affected by increases in demand for goods
and services, which result from increases in the personal income of the
region and increased étate expenditures. Anchorage serves as a supply
source for many goods and services for the rest of the state; because of

this, Anchorage will experience growth as demand in the rest of the state

increases.

Total employment in Anchorage is 14,201 greater than in the base case by
2000; this is an 8.4 percent increase in employment over the base. By the
end of the exploration phase in 1983, employment in Anchorage is 485, or .5
percent higher than in the base, and by the end of development, employment
is 3,616, or 3.2 percent higher. The importancé of impact-associated

employment increases throughout the period.

The development of the Beaufort OCS according to the Prudhoe High Scenario

increases the growth rate from 3.1 percent in the base case to 3.5 percent

per year between 1977 and 2000. The relation between the growth rates in

the base case and with Beaufort development is consistent throughout the
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forecast period. Average annual growth of total employment averages about

12 percent more in both the exploration-development and production phases.

The composition of the éxtra employment which resuits from OCS develop-
ment supports the structural changes found in the base case. Between 1977
and 2000 the base case saw an expansion of the importance of the Anchorage
local service sector, particularly trade and services. By examining the
structural component of this extra.employment, we can see this trend iS
supported. In all phases, exploration, production, and development,
trade, services, and finance are more than 50 percent of the impact.
Tables 3.21 and 3.22 show the employment trends in Anchorage. The Beau-
fort impact should also support the reduction in seasona]ify of the

Anchorage economy suggested by the structural change in the base case.

Population v

The development of the Beaufort 0CS accordihg to the Prudhoe High Scenario
increases the concentration of population in Anchorage. By 2000 popu]é-
tion is 28,097 higher in Anchorage thah in the base case; this is almost

9 percent greater than in the base case. The majority of this impact
occurs in the production period. By the end of exploration, population

is less than 1 percent higher than in the base case. Population is 2.3
percent higher than in the base case because of 0CS development by the

end of the development phase in 1987. By 2000 the population impact in
Anchorage is 70 percent of the total impact in the state; this is greater

than the 56 percent of total state popu]ation in Anchorage in 2000 in
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TABLE 3.21. PRUDHOE HIGH SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)

ANCHORAGE
1979-2000

Total Personal

Year Population Employment Income
(millions

of $)
19791 150 73 2.426
1980 353 175 5.994
1981 570 292 9.675
1982 758 446 14.867
1983, 866 484 16.844
1984 987 531 19.308
1985 1,255 729 27.799
1986 4,219 3,115 125.919
1987 5,554 3,616 152.142
19883 7,890 3,780 169.753
1989 10,274 5,025 230.582
1990 11,635 5,477 1 260.485
1991 13,136 6,100 300.098
1992 14,942 - 7,058 356.410
1993 16,332 7,626 399.12]
1994 17,312 8,018 433.242
1995 18,775 8,722 488.266
1996 20,255 9,427 547.160
1997 21,929 10,259 617.637
1998 23,731 11,316 704.891
1999 25,838 12,631 814.355

2000 28,097 14,201 945,973

]Exploration begins
Development begins
Production begins

SOURCE: MAP Regional Model
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TABLE 3.22. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE HIGH
: EMPLOYMENT IMPACT
(measured as changes from the base)

ANCHORAGE
1983 - 1987 2000

Employment % Employment % Employment %
Mining | 1 2.3 36 1.0 119 .8
Conﬁtruction _ 25 5.2 195 5.4 706 5.0
Trade 129 26.7 1,182 32.7 3,917 27.6
Services 125 25.8 1,084 30.0 5,567 39.2
Finance 36 7.4 304 8.4 1,486 10.5
Transportation B 7.9 507 1.3 881 6.2
State and Local Govt. 100 20.7 262 7.2 1,105 7.8
Other* 20 4.1 146 4.0 402 3.0

*Includes Public Utilities,

SOURCE: MAP Regional Model

Communications, a
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the base case. The effect of this will be to increase the population

concentration in Anchorage (see Table 3.21).

Personal Income

By 2000 Anchorage personal income is $946 million higher than in the
base case. By the end of the exploration phase, personal income is .67
percent higher than in the base case. It is 4.8 percent higher by the

end of the development phase.

FAIRBANKS

Employment

Tables 3.23 and 3.24 illustrate the growth of employment in Fairbanks.
Fairbanks has the smallest proportionate employment impact of any of the
three regions described in this section. By 2000 employment is only 4.4
percent higher than in the base case. From 1978 to 2000 employment grows
at an average annual rate of 1.3 percent, compared to 1.2 percent in the
base case. The impact in Fairbanks is greatest during the production
phase. At the end of the exploration phase, employment is .2 percent
greater than in the base case; after production, employment is 1.4 per-
cent greater. The importance of state and local government expansion as

a result of OCS development is the reason for the growth in the production
phase. Since Fairbanks has only minimal connection with oil development,
increases in state and local expenditures resulting from revenue increases
are the major way the Fairbanks economy is impacted by OCS development.
Unlike the construction of the TAPS and Alcan projects, there is no direct

employment associated with Beaufort development which is located in
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TABLE 3.23. PRUDHOE HIGH SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)

Lod

FAIRBANKS
1979-2000

Total Personal

Year Population Employment Income
o A . (mi]]ig?s

of

1979] 59 23 1.177
1980 127 51 3.032
1981 162 70 3.603
1982 150 - 85 3.874
1983 169 90 4.285
19842 186 95 4.775
1985 166 107 6.115
1986 15 319, 24.273
1987 398 444 31.991
19883 1,739 725 48.756
1989 2,300 968 64.392
1990 2,586 1,023 70.667
1991 2,846 1,100 78.767
1992 3,102 1,230 89.136
1993 3,260 1,274 96. 086
1994 3,322 1,282 99,832
1995 3,438 1,333 108.139
1996 3,540 1,373 116.480
1997 3,632 1,413 125.584
1998 3,701 1,471 136.452
1999 3,753 1,537 148.945
2000 3,764 1,605 162.407

TExploration begins
2Deve]opment begins
Production begins

SOURCE: MAP Regional Model
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TABLE 3.24.

Construction
Trade
Services
Finance

Transportation

State and Local Govt.

Other*

INDUSTRIAL DISTRIBUTION OF THE PRUDHOE HIGH
EMPLOYMENT IMPACT
(measured as changes from the base)

FAIRBANKS
1983 1987 2000
Employment % Employment %» Employment %
5 5.5 36. 8.1 136 8.5
16 17.6 103 23.1 357 22.2
13 14.3 89 20.0 305 19.0
4 4.4 27 6.1 92 5.7
7 1. 48 10.8 180 1.2
39 42.9 100 22.4 431 26.8
7 7.7 42 9.4 101 6.5

*Includes Public Utilities, Communications, an

SOURCE: MAP Regional

Model
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Fairbanks. The impact associated with this development is entirely
through the interaction with the North Slope region and the induced re-
gional growth. This factor minimizes the impact of Beaufort development

on the Fairbanks economy.

The structural change shown in Table 3.24 reinforces the trend found in
the base case. The local support sector increases in importance because
of the Beaufort OCS development; over half of-the impact employment by
2000 is in trade, services, and state and local government. Since these
industries have been shown to be the least seasonal of Alaskan industries,

the 0CS impact will support the reduction in seasonality found in the

base case.

Population

The population impact in Fairbanks has the effect of reducing the decline
in population found in the base case after 1987. Between 1987 and 2000
population experiences a positive though low rate of growth instead of

a negative rate as in the base case; popu]étion has increased‘by 1,424
during this period. The production phase is most impOrtant for providing
this additional growth; approximately 90 percent of the additional popu-
lation is achieved in this period. In both the exploration and production
phases of this deve]opment, the population impact is less than 1 percent
of base case population. Because of the small size of this population
impact, it has 6n1y minimal effect on the population decline associated

with the end of the construction of the Alcan pipeline (see Table 3.23).

131



Personal Income

By 2000 personal income in Fairbanks is $162.4 million greater than in
the base case. By the end of exploration, Fairbanks personal income has
increased only .5 percent over the base case. By 1987, at the end of

the development phase, personal income is 2.9 percent greater.

Summary and Assessment of Impacts

Ré]ative]y small impacts should result from development of the Beaufort
Sea 0OCS according to the Prudhoe High Scenario. While this scenario has
the largest impact of all those studied, compared to the recent Alaska
experience, the effects on all the aggregate indicators is relatively
small. The total population impact by 2000 is approximately 40,000.
According to estimates of the Alaska Department of Labor, the Alaska
population increased from 302,000 in 1970 to 405,000 in 1975. This is
an increase of over 100,000 in only five years; the extra 40,000 popula-
tion resulting from Beaufort OCS deve]opment is a twenty-year increase.
The largest one year popu]étidn increase as a result of Prudhoe High
development is 6,000 between 1985 and 1986; this can be cdmpared with
the estimated 50,000 population increase between 1974 and 1975. Though
the increase by 2000 over the base case is not minimal for any of the
aggregate indicators (7 percent for population, 6.4 percent for employ-
ment, 9.2 percent for personal income, and 13 percent for state expendi-

tures), the twenty-year period minimizes the overall impact.

Base case trends in the employment sector were, for the most part, sup-

ported by this development. Beaufort OCS development leads to increased
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importance of the local serving sectors. Those industries, trade, ser-
vice, transportation,.which increased their shares of total emp]oyhent in
the base case were an important part of the employment increase associated
with Beaufort development. The large share of these local support sectors
in the Beaufort-induced employment means that the trend toward reduced
seasonality is also supported by this development. The increased impor—
tance of those industries which are the least seasonal in the economy will

reduce the overall seasonality of employment. Beaufort development in-

“duces a population increase which is greater than the induced employment

increase. Because of this, the overall population to employment ratio
will increase; this will mean there are more people per job and a possible

increase in unemployment.

The aging of the population will be slowed by Beaufort development. The
major reason for this is that the increased economic opportunities will
decrease the outmigration of young people. Another population trend which
will be reversed by Beaufort development concerns the Native share of popu-
Tation which increased in the base case. Because of 0CS development, the
share of population which is Native will remain approximately the same as

at the beginning of the period.

The revenues which flow to the state as a result of Beaufort development
have two significant impacts. First, they allow an expansion of the ser-
vices of state government. Real per capita state expenditures increase

about 4 percent over the base case. Second, the increased state revenues

delay the fiscal crisis, which occurs when expenditures exceed revenues
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and the permanent and general funds must be drawn down to support ex-
penditures.b Because of the expenditure response to these increased
revenues, Beaufort development only delays this crisis; it does not

eliminate it.

The regional concentration found in the base case continues with Beaufort
0CS development. Anchorage experiences the greatest proportion of the
impact in both employment and popuiation. Major direct impacts take
place in the North Slope region, since the development is located there.
Almost 52 percent of the total employment impact on the North Slope is
direct Beaufort OCS development. Because there are no direct ties be-
tween Fairbanks and the OCS activity and it does not possess the economic
scale of Anchorage, Fairbanks is only minima]]y impacted by OCS develop-

ment. Employment is only 1.4 percent greater than in the base case.

Prudhoe Low Scenario

The Prudhoe Low Scenario has the third greatest effect on the economy of
all the scenarios. Exploration begins in 1980 and lasts until 1984,

with peak exploration employment in 1981. Development begins in 1985 and
lasts through 1988, with peak development employment in 1987; this is
also the peak in direct employment for the entire period. Production

begins in 1989 and lasts through the remainder of the forecast period.
AGGREGATE INDICATORS

Table 3.25 shows the impacts of each of the aggregate indicators of eco-

nomic activity. In each case, these indicators are greater than the base
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TABLE 3.25. PRUDHOE LOW SCENARIQO IMPACT ON
AGGREGATE INDICATORS
(measured as changes from the base)
STATE OF ALASKA

1979-2000
Total State
Year quu]ation . Employment Personal Income Expenditures
(millions of $) (millions
of $)
1979 0 0 0.000 ' 0.000
1980! 260 199 8.738 0.346
1981 . 1,075 793 33.965 10.895
1982 1,446 985 39.164 21.613
1983 1,550 _ 962 41.066 22.694
1984 : 1,714 991 44 .254 24.101
19852 1,743 920 41.996 25.379
1986 2,431 1,377 73.398 28.818
1987 6,069 4,040 238.059 58.656
1988 7,333 4,527 263.109 69.253
19893 9,116 5,412 316.207 85.080
1990 9,493 5,167 : 306.012 89.275
1991 10,580 5,556 341.137 100.491
1992 11,329 5,688 360.770 109.041
1993 12,609 6,260 415.887 123.372
1994 14,071 6,952 477.543 140.114
1995 15,326 7,459 532.250 155.702
1996 15,999 7,515 555.422 165.875
1997 16,565 7,529 577.074 175.723
1998 - 17,526 7,900 630.621 190. 551
1999 17,482 7,493 617.180 194.793
2000 18,212 71,774 668.340 208.641

]Exploration begins
2Deve]opment begins
3Production begins

SOURCE: MAP Statewide Model
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case. Population is 18,212 greater by 2000 than in the base case. By the
end of the exploration in 1984, 9.4 percent of the total population im-
pact has been achieved. By 1988, when the development stage ends, 40
percent of the total impact has been reached; the population impact is
more evenly spread than in the Prudhod High Scenario. Population growth
rates differ from the base case. During the exploration phase, growth

is approximately 6 percent faster than for the same period in the base.
Population grows about 50 percent faster in the development phase than
dUring the same period for the base case. The growth rate in the pro-
duction phase is 9 percent higher than during the same period in the

base case. By 2000 population is 3 percent greater than in the base case.

Employment experiences the same type of growth pattern,‘being higher than
the base case by 7,774 jobs, or 2.7 percent, by the end of the period.
Approximate]y 13 percent of the impact has been reached by the end of the
exploration phase; 58 percent has been reached by the end of development.
From 1979, the year before exploration begins, emp]oymeht grows at an
average annual rate of 1.9 percent. This is slightly greater than the
growth rate in the same period in the base case. The greatest difference
is in the development phase, when the growth rate is 1.7 percent compared
to 1.2 percent in the base case. The growth rate in the exploration
phase is 4 percent greater than for the same period in the base case,

and the production phase experiences a growth rate similar to the base

case.
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Personal income is $668.3 million higher by 2000 because of the Prudhoe

Low development. This is 3.9 percent greater than in the base case.

- Of this impact, 7 percent is achieved during the exploration phase and

32 percent in the development stage. Growth during the entire period
averages 7.1 percent per year, which is approximately 3 percent faster
than the annual average growth of 6.9 percent during the period 1978-2000

in the base case.

State expenditures are $208.6 million higher by 2000 than in the base case.
Total state expenditures are $5.14 billion, compared to $4.94 billion in
the base case. Over 66.8 percent of this impact occurs in the production
phase of activity, compared with 12 percent in exploration and 33.2 per-
cent in development. The annual rate of growth of state expenditures in
the production phase is 4.4 percent, which is 5 percent greater than in

the base case during the same period.

CAUSES OF GROWTH

The discussion in Chapter II isolated changes in exogenous emp]oyment,
changes in personal income, and changes in state expenditures as the major
causes of growth. Changes in these same variables are responsib]e for
generating impacts over the base case. The most important causes of the
changes discussed above are changes in exogenous construction and mining

employment, which result from the Beaufort development, and changes in

state expenditures. The level of Beaufort OCS employment and the asso-

ciated changes in personal income are more important during the explora-

tion and development stages prior to the rapid increase in state revenues.
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- At its peak in 1987 exogenous employment accounts for 25 percent of the
total employment impact. By 2000 Beaufort OCS employment accounts for

only 6.5 percent of total employment.

State expenditures are greater than in the base case throughout the
forecast period from the beginning of exploration work. The importance

of the state épending rule (see Chapter II) is that it presents another
way in which 0CS development affects state growth. O0CS development pro-
duces revenues which increase state spending, which in turn affects
economic growth. The expenditure impact is much greater in the production
period than in either exploration or development because the flow of o0il
produces both royalties and severance taxes, which provide large increases
in revenues over the base period. These revenue increases cause expansion
of services provided by the state and, therefore, expenditures. During
production, direct Beaufort Sea employment is reduced from 887 to 502.

The reduction in direct employment and the increase in revenues and ex-
penditures after production begins make the expenditure impact a more

important cause of growth.

The overall propoktion of impact which results from either of these causes
is hard to determine. One way to estimate the proportion of impact caused
by each factor is to examine what would happen to the major variables if
state expenditures remained as in the base case. This is not a descrip-
tion of what will happen, because state expenditures, as we have shown,
will undoubtedly respond to increases in revenues. This test allows us

to see in some sense the direct impact of development at Prudhoe Low.
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The sensitivity analysis in Chapter IV was undertaken to show this. By
2000 private development is responsfble for 49 percent of the population
impact, 417percent of the employment impact, and 45 percent of the impact
on incomes. The 1éve] of petroleum revenues available from Prudhoe Low
is less than in Prudhoe High; this increases the importance of private

development in the impact.

FISCAL IMPACTS
Table 3.26 illustrates the changes in the state fiscél position. (Discus-
sions in this section refer to fiscal years.)  The development of the
Beaufort 0CS according to the Prudhoe Low Scenario improves the overall
state fiscal position during the forecast period. By 2000 there is $3.7
billion more in the permanent fund than in the base case. One reason for
this is that after production begihs in 1989 the change in revenues re-

sulting from Beaufort development exceeds the change in expenditure.

The change in total revenues because of 0CS development is importantly
affected by production. Prior to the production stagé, the increase in
revenues results from three sources, increases in the property taxes,
increases in non-petroleum taxes, and bonuses paid to the state for
leases in the state's portion of the OCS‘area. The first major increase
in revenues results from the bonuses paid in 1980 and 1981. The interest
from bonuses provides revenues to the state, even though the bonﬁses go
into the permanent fund. During exploration, property tax revenues in-
crease to $2.6 million because of additional equipment and facilities

required in exploration. The greatest proportion of increased revenues
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TABLE 3.26. IMPACT ON THE STATE FISCAL SECTOR OF ' : {~
THE PRUDHOE LOW SCENARIO

(measured as changes from the base) {”
(in millions of dollars) .
STATE OF ALASKA
1979-2000 f«
General Permanent _ , B
Total Fund Fund Total .
Year " Revenues Balance Balance Expenditures [
]979] 0.000 0.000 0.000 0.000
1980 125.243 0.000 125.000 0.346
1981 135.456 0.000 250.000 10.895
1982 21.019 0.001 250.000 21.612
1983 22.052 0.001 250.000 22.693
1984 23.381 0.001 250.000 24.101
19852 24.638 0.001 +250.000 : 25.378 .
1986 27.736 0.001 250. 000 28.818
1987 - 41.429 -14.328 250.000 58.656
1988 59.789 -20.259 250.000 69.252
19893 121.324 2.641 267.820 85.080
1990 210.137 82.038 313.988 89.275
1991 270.267 0.000 571.160 100. 491 :
1992 330.437 0.000 798.406 109.041 -
1993 385.664 0.000 1,067.390 123.372 .
1994 429.596 0.000 1,364.550 140.114 >
1995 468.312 0.000 1,685.750 : 155.702 L
1996 515.194 0.000 2,044,230 165.875 [
1997 593.367 0.000 2,471.590 175.723 [
1998 . 627.918 0.000 2,919.540 190. 551
1999 597.507 0.000 3,333.030 194.793 -
2000 599.341 0.000 3,735.300 _ 208.641 B
lexploration begins ' | -
Development begins : :
Production begins : .
SOURCE: MAP Statewide Model
-
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in this period results from interest earned on the permanent fund balance;
only 11.1 percent of the change in total revenues by the end of the
exploration period is because of increased petroleum activity. At this

time revenues are less than 1 percent greater than in the base case.

The development of the fie]dsAwhich occurs from 1985 to 1988 increases
property tax revenues to $25.8 million. Revenues from petroleum develop-
ment have increased to approximately 43 percent of the increase in total
revenues by the end of development in 1988. Petroleum revenue§ increase,
though not as dramatica]]y.as in the Prudhoe High Scenario, once production
begins. Petroleum revenues directly assoéiated with the Beaufort 0CS
development rise to a peak of $405.2 million in 1998; at this time petro-
leum revenues from the Beaufort account for 65 percent of the increase in
revenues. Petroleum revenues decline throughout the remainder of the

period, until they are $311.8 million in 2000.

The development of the Beaufort 0CS according to the Prudhoe Low Scenario
increases revenues, and it will also affect state expenditures. As new
population is drawn into the state because of.this development, expendi-
tures will be increased to provide a given level of services to the in-
creased population. The increased revenues may also lead to increases in
the level of services provided, which will increase expenditures greater
than the proportionate increase in population. Until the final year of

the development stage, when property tax revenues increase substantially,
the increase in expenditures caused by 0CS development exceeds the increased

revenues. The population increases, associated with the final years of
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development when direct Beaufort employment reaches its peak, necessitate
the drawing down of the genera]vfund to provide services. By 1988 there
is $20 million less in the general fund than in the base case. After
production begins, the revenue increase exceeds expenditure increases
throughouf the remainder of the period. Because of this, the permanent

fund grows throughout the production period from 1989 to 2000.

What is the overall fiscal effect of Prudhoe Low development on the Alaska
state government? First, development allows a small expansion of services
provided residents. Real per capita state expenditures are $6 greater

by the end of the period.than in the base case. By 2000 real per capita
expenditures are $1,645 per person, which is less than 1 percent more than
in the base case. The extra Beaufort revenues have postponed the period
when expenditures exceed revenues only slightly, until 1994, which is

three years later than in the base case.. The cyclical nature of petroleum
revenues and increases in expenditures in response to increases in reve-
nues lead to the'eventuality of the necessity of drawing down fund balances

to support these expenditure Tevels.

INCOME

The increase in personal income due to Beaufort OCS development can have
two effects. First, higher levels of personal income will increase the
demand for goods and services ahd lead to growth in the economy. Second,
Beaufort OCS development could lead to welfare increases. To -the extent
personal income increases are a result of increasing wage rates, welfare

will be increased. The extent to which these personal income changes will
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have these effects will be determined by the increased taxes paid and the
increases in prices, which reduces the amount of goods and services an

extra dollar of income can buy.

Table 3.27'shows the effect of taxes and prices on the increase in per-
sonal income generated by OCS development. By 2000 personal income would
be $668 million higher with Beaufort 0CS development following the Prud-
hoe Low Scenario than in the base case. Taxes take almost 25 percent

of this incremental income in 2000. Prices have a much larger effect on
income available to the population. To the extent prices rise because of
0CS development, the effect of the added income will be reduced, and there

will be a general decrease in the buying power of all income. By 2000 the

-change in real disposable personal income is only 16 percent of the change

in disposable personal income, while at the end of exploration in 1983 it

is 26 percent.

Welfare, as measured by the increase in real per capita disposable in-
come (DIRPA), increases during the period because of 0CS development but
is sTightly less than in the base case by the end of the period. DIRPA
has risen to as much as $45 more than in the base at the peak of exogenous
employment in 1987. The influence of high wage sectors on per capita in-
come 1imits it as a measure of welfare. By 2000 these industries are
declining and they do not influence the measure as much. By 2000 DIRPA is

about $3 less than in the base case.

143



TABLE 3.27. PERSONAL INCOME IMPACT OF PRUDHOE LOW DEVELOPMENT [ﬁ
(measured as change from the base case)
STATE OF ALASKA -
1979 - 2000 I
Per Capita Disposable
Real Disposable Personal Real Disposable
Year Income Income Personal Income
(miT1lions (millions of §)
of $)
1979 0.00 - 0.000 0.000
1980! 2.43 6.765 2.003
1981 7.79 26.238 7.439 _
1982 7.79 30.425 8.408
1983 7.31 31.863 8.604
19842 6.62 34.351 . 8.983
1985 4,33 32.625 8.191
1986 10.95 56.660 14.069
1987 45.21 183.062 - 44.615 B
1988 - 42.27 1202.410 47.710
19893 43.22 243,422 55.336
1990 32.22 235.496 51.716 ‘ -
1991 30.31 262.504 55.770 -
1992 25.69 277.172 57.028 )
1993 26.53 319.223 63.639 =
1994 26.47 365.559 70.505 ¥
1995 24.44 407.113 75.942
1996 18.26 423,992 76.560  :
1997 11.76 440.332 76.886 -
1998 9.44 - 479.762 81.099 -
1999 -0.82 _ 469.566 76.661 .
2000 -3.12 506.781 80.064 -
1Exp10ration begins ;
Development begins , .
3production begins : L
SOURCE: MAP Statewide Medel
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EMPLOYMENT

Primary employment levels associated with OCS development generate signi-
ficant secondary impacts throughout the state economy. The increase in
the demand_for goods and services, which results because of changes in the
1eve1 of personal income, lead to increases in employment in other sectors
of the economy. State expenditures, which rise because of the increased
revenues available from OCS development, also generate demand for goods
and services and increases in employment. The growth of employment will
affect the structure of employment. Table 3.28 shows the distribution

of this Beaufort-induced employment impact between industrial sectors.

In the base case, the general trend in the structure of employment which
was observed was an increase in the proportion of total employment in

the local serving sector, particularly trade and services. The extra
employment which results from OCS development in the Prudhoe Low Scenario
supports this base case trend. We will examine the structure of this
increased employment at three point in time, the end of the forecast
period, the exploration period, and the development period. The distri-
bution 6f employment in 2000 supports the overall trend found in the base

case. Trade, services, and finance make up 63 percent of the increased

vemp]oyment, mining and exogenous construction account for only 7 percent,

while state'and local government account for 13 percent. These percen-
tages are fairly stable during all stages of petroleum activity. The
major change is the declining proportion of employment change accounted

for by direct Beaufort employment.
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TABLE 3.28. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE LOW [
- EMPLOYMENT IMPACT
- (measured as changes from the base)
ALASKA :

)

1984 ' 1988 2000 B
Employment % Employment % Employment % {

Mining and Beaufort

0CS Construction 130 13.1 892 19.7 502 6.5
Other Construction - 64 6.5 2717 6.1 645 8.3
Trade 200 20.2 1,036 27.9 2,106 = 27.0
Services | 199 20.1 1,081 23.2 2,259 29.1 ﬁ
Finance _ 50 5.0 260 5.7 547 7.0 .
Transportation 38 3.8 187 4.1 325 4.2 |
State and Local Govt. 264 - 26.6 608 13.4 1,045 13.4 )
Other* 46 4.6 216 4.8 347 4.5 i

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Statewide Model
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By the end of the production phase, the structure of employment found in
the base case is reinforced by the 0CS development. This should mean
that the reduction in seasonality will take place as discussed in the
base case. The increased proportion of employmént in non-seasonal in-
dustries should reduce the overall seasonality in the economy. Direct
employment in the 0CS development does have a seasonal component, which
may dampen the effect, but will not reduce the decrease in seasonality.
Even in its peak year, over 50 percent of the increased employment is in

non-seasonal industries.

In the base case a possible trend toward a reduction in unemployment was
assumed because of the decrease in the ratio of population to employment.
Although this does not guarantee a reduction, it indicates the possibility
of a decrease. The 0CS development will support this trend if the ratio
of change in population to change 1ﬁ employment falls. This ratio reaéhes
2.35 in 2000, which is higher than the ratio found in 1977. This indi-
cates the impact employment leads to greater increases in pqpulation and

a possible increase in unemployment.

POPULATION

By 2000 population is 3 percent higher because of development in the
Beaufort 0CS. The greatest increase in population occurs in 1987, when
the extra population increases 3,640 as a result of peak increases in
direct 0CS employment. The major factor affecting pbpu]ation levels is

the change in migration experienced because of 0CS. Migration is a
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response to increased employment opportunities and income. Throughout
the forecast period the effect of 0CS development is to reduce outmigra-
tion. In the period between 1986 and 1998, which is dominated by out-
migration in the base case, increased employment opportunities associated
with OCS development never cause substantial inmigration, although they
do reduce the level of outmigration. In 1987 this is substantial; out-
migration is reduced by approximately 3,500. The reduction in the

outmigration is responsible for the increased population.

Since migration is not assumed to affect Native population, one impact

of this increase is a reduction in the share of Native population in the
total. By 2000 Native population is 18 percent of the total, compared

to 19 percent in the base case; this is a larger share of total population

than in 1977.

The structure of population will be changed in the 0CS case. Migration
response to changing economic opportunities most importantly affects the
young. The reduction in outmigration would be aSsumed‘to dampen the
aging in the population structure found in the base case. Table 3.29
shows the proportion of each age-sex c]assificafion in the total popu-
lation at the end of deve10pment in 1980, 1990, and 2000. By 2000 the
age structure has still undergone aging, although not quite as rapid as
in the base case. By 2000 the proportion of population which is greater

than forty is 2 percent less than in the base case.
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TABLE 3.29. AGE-SEX STRUCTURE OF THE POPULATION
PRUDHOE LOW SCENARIO

(% of total population)
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1980 1990 2000
Male Female Male Female Male Female
0-1 1.19 1.19 1.07 1.07 1.02 1.02
1-4 4,29 4.09 4,23 4.01 3.81 3.63
5-9 4.75 4,62 5.10 4.93 4.65 4.47
10 - 14 4,32 4,22 4.50 4.34 4.40 4.23
15 - 19 4,93 4.11 4,06 3.81 4,25 3.94
20 - 24 8.56 5.69 5.56 3.84 5.52 4.03
25 - 29 - 6.01 5.24 4.50 3.85 | 3.80 3.53
30 - 34 4,67 4,27 4.60 4.11 3.53 3.35
35 - 39 3.60 3.22 4,42 3.77 3.64 3.19
40 - 44 2.54 2.41 3.57 3.32 3.44 3.17
45 - 49 2.04 1.84 2.76 2.60 3.16 2.9
50 - 54 1.78 1.57 2.14 2.05 2.75 2.60
55 - 59 1.49 1.31 1.66 1.61 2.20 2.17
60 - 64 1.18 1.06 1.33 1.32 1.70 1.78
65 + 1.97 1.84 2.79 3.08 3.59 4.52
SOURCE: MAP Statewide Model
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Regional Impacts

This section will examine the impact of 0CS development on three regions,
the North Slope, Anchorage, and Fairbanks. The impacts will be measured
as changes in fhe popu]ation, employment, and personal income growth in
each region from the base case. O0CS development in the Beaufort Sea im-
pacts the state and regional economies by increaging exogenous employment,
personal income, and state expenditures. Each region will be influenced
different]y by these growth factors because of differences in the dis-
tribution of state expenditures, interaction with other regions, the size
of the local economy, and the location of exogenous employment. These
mechanisms for growth and its transmission between regions will not be

changed by 0CS development but will distribute its effects to the regions.

NORTH SLOPE REGION

Employment

Tables 3.30 and 3.31 show the changes in North Slope employment over the
base case and the industrial distribution of this change. The increase
over the base case does not grow smoothly throughout the period, but ex-
periences several peaks. By 2000 total employment is 784 greater than in
the base, which is about 10 percent higher than the base. When direct em-
ployment at the OCS site peaks in the development phaée in 1987, total
employment is 2,379, or 34 percent, higher than the base. By the end of
the exploration phase in 1983, total employment is only 3.7 percent

higher than in the base.
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TABLE 3.

Year

1979

19801

1981
1982
1983
1984
19852

1986
1987
1088
19893
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

30. PRUDHOE LOW SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)
NORTH SLOPE REGION

1979-2000
Total Personal
Population Employment Income
_ (miTTions
of $)
0 0 : 0.000
68 67 4,052
274 260 17.301
168 167 10.756
279 253 18.466
301 260 20.067
242 200 16.340
755 650 56.748
2.718 2,379 216.482
2,293 1,941 178.271
1,723 1,467 135.875
1,119 994 93.830
1,090 1,029 102.659 -
901 899 : 93.275
1,085 1,095 121.654
935 991 114.051
931 1,015 - 123.186
850 954 121.993
779 892 120.190
802 916 130.062
643 761 113.901
671 784 123.591

1
2

Exploration begins
Development begins

Production begins

SOURCE:

MAP Regional Model
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TABLE 3.31. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE LOW

EMPLOYMENT IMPACT

(measured as changes from the base)

NORTH SLOPE REGION

1984 1988 2000
Employment % Employment %  Employment %

Mining and Beaufort -

0CS Construction - 119 46.0 856 44.1 427 54.5
Other Construction 111 42.5 881 45.4 - 222 28.3
Trade 2 .7 15 .8 9 1.1
Services 10 3.8 - 77 4.0 44 5.6
Finance 1 .4 } .6 6 7
Transportation 9‘ v 3;4 71 3.7 49 6.3
State and Local Govt. 7 2.7 26 1.3 22 2.8
Other* 4 4 .2 5 .6

*Includes Public Utilities, Comﬁunications, and Other

SOURCE: MAP Regional Model
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Employment increases on the North Slope are of two kinds. First, petro-
leum and construction employment located at Prudhoe Bay increases with

0CS development. Because of the limited interaction this sector has with
the local economy, this increase has only minimal impact on the local
economy. Second, increases in employment at Prudhoe Bay lead to increases
local government and state government revenue and expenditures, which

will lead to’increases in the local economy. Personal incomes will also
rise in the local economy because of a general expansion in wage rates,
which results from OCS development. This will also increase local em-

ployment.

By removing direct petroleum and construction employment and examining
changes in the remainder of the economy, we can get an indication of the
effect of Beaufort deve]opment'on:the local economy. Elements in trans-
portation and construction also serve the enclave sector. This cannot be
separated, so the impact on the local economy may be overestimated.
During the exploration phase, there is very little affect on the Tocal
economy. Of the 261 extra employees in 1984, 46 percent are directly
associated with 0CS petroleum activity. The local sector of the North
Slope economy in the base case consists of 4,150 employees in 1984, so
during exploration the Tocal sector increases by 3 percent. By the end
of the development phase in 1988, the total impact is 1,941; of this

856 is in the enclave sector. At this time in the base case, the local
sector is 4,305 employees. The largest impact on the local economy
occurs in this development stage with approximately 25 percent increase

in the Tocal sector. During production, direct 0CS impact employment
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falls to 427 by 2000, which is 54 percent of the total employment impact.
In the base case, the local sector is about 6,119 in 2000; impact in-

creases the local sector employment approximately 6 percent.

By far the fastest expanding industry is construction, which ranges from
43 percent of the impact at the end of the development stage to 28
percent at the end of the period. The share of the impact in trade, ser-
vices, and finance increases throughout the period from 5 pefcent to 7.4
which supports the trend found in the base case. After construction,
transportation is the most important sector in the local economic impact,
which increases its importance throughout the period as in the base case.
Ovefall, though, the importance of exogenous employment in the employment
impact impedes the base case trend of the reduction of the importance of
this sector. Overall, the impaét of OCS development may be to 1imit the
trend toward reduction in seasonality of employment forecast in the base
case. This results from the importance of construction in the impact
employment. Seasonality may still be reduced in the local economy, if

the expansion of construction is largely in the enclave sector.

Population

Table 3.30 shows the regional population impacfs of Beaufort OCS develop-
ment. By 2000 the North Slope Borough population has increased by 672
over the base case. This total will not have as.large an impact on the
local population, since over 60 percent of this increase is the extra
employment in the enclave sector. The total population in the local

sector is only increased by 244 above the base levels; this is a 3.2
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| percént increase in population. The effect on total population is more

important in the other periods. The population impact by the end of the
exploration phase is 183 higher than the base. By the end of develop-

ment, the local population is 1,437, or 25 percent, higher than in the

base.

These population increases have two effects on the North Slope Borough.
First, the growth in the economy has the effect of reducing the outmigra-
tion of local residents, which has been found to be a past trend in
village and rural Alaska (Alonso, 1976). Second, the increase in popula-
tion at Prudhoe leads to welfare increases by increasing the revenues
available to the borough. This increase in revenues can be considered an
overall increése in welfare, since, assuming the enclave nature of de-

velopment, there is no proportional increase in the demand for services.

Personal Income

By 2000 personal income is $123.6 million greater than in the base case
as a result of development of the Beaufort OCS following the Prudhoe Low
Scenario. By the end of exploration, personal income is 5.3 percent
greater than in the base. Peak impact comes in 1987 during development
when personal income is 49.1 percent greater than the base. Thié is pri-

marily a result of the increase in the high wage construction sector.

ANCHORAGE

Employment

Anchorage has in the past served as the Alaska headquarters for petroleum
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and petroleum support firms. Because of this past relation, it is assumed
that increased petroleum activity 6n the North Slope will lead to in-
creased support activity in Anchorage. This provides a direct link be-
tween the level of 0CS development and Anchorage economic growth. Addi-
tionally, Anchorage growth is affected by increases in demand for goods
and services, which result from increases in the personal income of the
region and increased state expenditures. Anchorage serves as a supply
source for many goods and services for the rest of the state; because of

this, Anchorage will experience growth if demand in the rest of the state

increases.

Total employment in Anchorage is 5,908 greater than in the base case by
2000; this is a 3.5 percent increase in employment over the base. The
increase over the base increases throughout the period. By the end of

the exploration phase in 1984, employment in Anchorage is 492 greater

than in the base, and by the end of development in 1988, employment is
2,395 higher. The importance of impact-associated employment increases
throughout the period. The development of the Beaufort 0CS according to
the Prudhoe Low Scenario increases the growth rate from 3.1 percent in the

base case to 3.3 percent per year between 1977 and 2000.

The composition of this extra employment which results from OCS develop-
ment supports the structural changes found in the base case. Between 1977
and 2000 the base case saw an expansion of the importance of the Anchorage
local service sector, particularly trade and services. - By examining the

structural component of this extra employment, we can see this trend is
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supported. In all phases, exploration, production, and development, trade,
services, and finance are more than 60 percent of.the impact. vTab]es
3.32 and 3.33 show the employment trends in Anchorage. The importance of
the less seasonal support sector industries in the impact employment
means that Beaufort development will reinforce the trend toward reduced

seasonality found in the base case.

Population

The development of the Beaufort 0CS according to the Prudhoe Low Scenario
increases the concentration of population in Anchorage. By 2000 popula-

tion is 12,734 higher in Anchorage than in the base case; this is almost

4 percent greater than in the base case. The majority of this\impact

(69 percent) occurs in the production period. By the end of exploration,
population is less than 1 percent higher than in the base case. Popula-

tion is 1.6 percent higher than in the base case because of 0CS develop-

ment by the end of the development phase in 1988. The population impact

in Anchorage is 70 percent of total state population in Anchorage in 2000
in the base case. The effect of this will be to increase the popu]étion

concentration in Anchorage.

Personal Income

By 2000 Anchorage personal income is increased by $394.1 million over the
base case. The impact‘grows throughout the period but experiences greater
growth in the latter part of the period. At the beginning of production

in 1989, on1y 32 percent of the total 2000 impact has been reached.
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TABLE 3.32. PRUDHOE LOW SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)

ANCHORAGE
1979-2000

Total Personal

Year Population EmpToyment Income
. (miTTions

of §)

1979 0 0 0.000
1980! 134 63 2.221
1981 541 304 10.237
1982 777 433 14.644
1983 817 468 16.278
1984 906 492 17.861
19852 933 475 17.828
1986 1,261 733 29.043
1987 3,179 2,132 89.801
1988 4,013 2,394 104.900
19893 5,350 2,773 127.709
1990 5,697 2,647 126.434
1991 6,444 2,971 146.484
1992 6,997 . 3,077 157.406
1993 7,878 3,525 186.672
1994 8,988 3,986 - 219.172
1995 9,915 4,411 251.090
1996 10,477 4,647 272.863
1997 11,000 4,871 295,387
1998 11,831 5,340 334,871
1999 11,965 5,378 347.242
2000 12,734 5,908 394,105
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]Exp1oration begins
Development begins
3production begins

SOURCE: MAP Regional Model
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LJ TABLE 3.33. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE LOW
EMPLOYMENT IMPACT

n (measured as changes from the base)
ANCHORAGE

. 1984 1988 2000

Employment %»  Employment % - Employment %
- Construction 26 5.3 131 5.5 298 5.0
[J Trade 133 27.0 744 31.1 1661 28.1
- Services 131 26.6 732 31.0 2316 39.2
- Finance 37 7.5 205 8.6 620 10.5
[ Transportation 39 7.9 236 9.9 384 6.5
- State and Local Govt. 95 19.3 215 9.0 378 6.4
j Other* 31 6.3 132 5.5 251 4.2

B *Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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FAIRBANKS

Employment

Tables 3.34 and 3.35 illustrate the growth of employment in Fairbanks.
Fairbanks has the smallest proportionate employment impact of any of the

three regions described in this section. By 2000 employment is only 1.7

percent higher than in the base case. From 1978 to 2000 employment grows

‘at an average annual rate of 1.3 percent, compared to 1.2 percent in the
base case. Over half of the emp]oyment impact occurs in the exploration
and development phase. The size of the impact peaks in 1995, when it is

681 higher than in the base.

Changes in the structure of the economy are supported by OCS development.

Local service sector of trade, services, and finance is more important

in the impact than in the base, accounting for 53.5 percent in 2000.

One obvious difference is the importance of state and local government,

which. is approximately one and a half times as importaht as in the base
case. Since the industries which are important in the impact are the

least seasonal, the impact should support the reduction in seasonality

suggested by the base case.

The impact in Fairbanks is small for two reasons. First, there is no

direct OCS employment assumed to locate in Fairbanks as there was with

the construction of the trans-Alaska pipeline. Second, because Fairbanks

is small, the support sector response is not as great as Anchorage for

either growth within the region or growth in other regions.
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TABLE 3.34. PRUDHOE LOW SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)

FAIRBANKS
1979-2000

Total Personal

Year - Population Employment Income
(miTTions

of $)
1979 0 0 0.000
19801 58 : 23 1.326
1981 140 72 3.958
1982 195 ~ 9% 4.397
1983 157 86 4.132
1984 170 88 4.43]
19852 178 83 4.228
1986 148 100 6.138
1987 201 262 18.959
1988 528 358 24,842
19893 1,030 488 34.262
1990 1,239 485 34.523
1991 1,385 526 38.714
1992 1,521 537 40.941
1993 1,613 576 46.136
1994 1,820 643 53.458
1995 1,931 681 58.762
1996 1,955 679 60.621
1997 1,950 669 61.939
1998 1,979 693 66.842
1999 1,887 645 64 .064
2000 1,859 658 68.324

]Exploration begins
Development begins
3Production begins

SOURCE:

MAP Regional Model
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TABLE 3.35. INDUSTRIAL DISTRIBUTION OF THE PRUDHOE LOW

EMPLOYMENT IMPACT

(measured as changes from the base)

FAIRBANKS
1984 1988 2000

Employment % _ Employment %  Employment %
Construction 5 5.7 40 11.1 71 10.8
Trade 16 18.2 80 22.2 152 23.1
Services 14 15.9 69 19.2 129 19.6
Finance 4 4.5 21 5.8 39 5.9
Transportation 7 8.0 37 10.3 76 11.6
State and Local Govt. 37 42.0 83 23.1 147 22.3
Other* 5 5.7 29 8.1 44 6.7

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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Population

The population impact in Fairbanks has the effect of reducing, but not

eliminating, the decline in population found in the base case after 1987.

~ Between 1987 and 2000 population declines less than 300 people, compared

to 1,942 ih the base case. Population increases until after 1995. The
production phase is most important for providing this additional grdwth;
production phase is most important for providing this additional growth;
appkoximate]y 70 percent of the additional population is achieved in this
period. In both the exploration and production phases of this development,
the population impact is less than 1 percent of base case population.
Because of the sma]] size of this population impact, it has only minimal
effect on the population decline associated with the end of the construc-

tion of the Alcan pipeline.

Personal Income

By 2000 personal income is $68.3 million greater than in the base case
because of Beaufort 0CS development. By the end of exploration in 1984,
personal income is only .5 percent greater than in the base. It is 2.9

percent greater when production begins in 1989.

Summary and Assessment of Impacts

The Prudhoe Low Scenario is similar in most respects to the Prudhoe High
Scenario, The impact of this development supports most of the frends |
found in the base case. The local serving sector of the economy is an im-
portant portion of the Prudhoe Low impact as it is in the Prudhoe High; this

supports the base case trend of the increasing proportion of employment in
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these sectors. The regional concentration of both employment and popula-
tion continue in Anchorage. The most important trends not supported are
related to population. The aging of the population which is found in

the base case is diminished somewhat by the decrease in the outmigration
of the young, Which’results because of the increased economic opportuni-
ties associated with the induced economic growth.b }he other trend which
is not supported is the possible decrease in unemployment found in the
base case. Population induced by Beaufort OCS development is greater than
the induced employment growth, which means the ratio of population to em-
ployment will be raised. Since this is a measure of the probability of

finding a job, it may mean increased unemployment.

Prudhoe Low provides smaller revenues to the state than the Prudhoe

High Scenario does. This has two consequences. ‘First, it provides only
minimal increases in the level of services over the base case. Secondly,
it postpones the period when expenditures exceed revenues by only three
years. The relative effects of this can be seen by comparing them to
Prudhoe High, which provides a]moét six times the Prudhoe Low increase

in state services and postpones the fiscal crunch six years.

Anchorage has the major impacts in the Prudhoe Low Scenario; by 2000
Anchorage has almost seven times the population and employment impacts

in Fairbanks and the North Slope. The North Slope region experiences the
greatest direct impact; at its peak, 1,003 are emp]oyed'in construction
and mining in connection with Beaufort development. The long-term second-

ary impacts of this development are small because of the enclave nature
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of the development; by 2000 55 percent of the North Slope impact employ-
ment is directly related to Beaufort development. The impact in Fairbanks
is affected impoftant]y by the distribution of state and local government
expenditures; state and local government employment accounts for over 20

percent of the employment impact in each phase of OCS development.

For the most part, development of the Beaufort OCS following the Prudhoe
Low Scenario will support most trends in the base case. Because of this
and because of its relatively small overall effect on the level of employ-
ment and population (employment is 2.7 percent and population is 3 percent
greater than the base), Prudhoe Small cannot be assumed to have signifi-

cant impacts on the Alaska economy.

Camden-Canning Scenario

The Camden-Canning Scenario has the second largest effect on the economy

of the scenarios examined. Exploration begins in 1982 and lasts until 1985,
with peak exploration employment in 1983. Development begins in 1986 and
lasts through 1989, with peak development employment in 1989. Production
begihs in 1990 and lasts through the remainder of the forecast period.

Peak direct employment is reached in 1990, after production begins in the

Canning field; development in the Camden field is still continuing.

AGGREGATE INDICATORS
Table 3.36 shows the impacts of each of the aggregate indicators of eco-
nomic activity. Population is 26,556 greater by 2000 than in the base

case. The major population impact occurs in the production phase. By
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TABLE 3.36. CAMDEN-CANNING SCENARIO IMPACT ON

AGGREGATE INDICATORS

(measured as changes from the base)

STATE OF ALASKA
1979 - 2000

Year Population Employment

1979 0 0
1980 1 0
1981 317 242
19821 1,064 794
1983 1,477 1,024
1984 1,716 1,095
1985 1,723 990
19862 2,381 1,407
1987 4.421 2.833
1988 8,034 5,282
1989 9,199 5,534
19903 12,618 7,584
1991 14,499 8,262
1992 16,553 9,099
1993 18,058 9,497
1994 20,123 10,369
1995 21,966 11,039
1996 22,304 10,555
1997 23,733 11,049
1998 24, 35] 10,928
1999 25.198 11,066
2000 26,556 11,654

]Exploration begins
Development begins
Production begins

SOURCE: MAP Statewide Model
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Personal Income

(millions of §)

0.000
0.035

8.308
31.300
43.882
48.500
45.746

74.730
166.434
325.520
335.742
471.367

518.629
585.953
630.508
719.887
796.590
781.199
855.945
872.629
918.199
1,007.830

Total State
Expenditures

(millions

of §)

9
21

26.
43.
73.
83.
.741

114

132.
153.
170.
193.
215.
222.
.859

242

254.
270.
293.

0.000
0.

003

.152
19.
.382
22.
23.

394

772
707

913
761
826
989

835
484
082
164
292
652

980
875
758
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the end of the exploration phase, 6.5 percent of the total population
impact has been achieved. By 1989, before production begins, 35 percent
of the total impact has been reached. During the exploration phase, the
annual growth rate is approximately 8 percent higher than the base. Popu-
lation grows about 49 percent faster in the development phase than during
the same period for the base case. The growth‘raﬁe in the production
phase is 22 percent higher than during the same period in the base case.
The larger relative increase during the development phase is a result of
both the size and timing of development. Development occurs in the period
1986-1989 in which population growth was extremely low in the base case, |

averaging .8 percent per year. By 2000 population is 5 percent greater

than in the base case.

Employment experiences the same type of growth pattern, being higher than
the base case by 11,654 jobs, or 3.9 percent, by the end of the period.
Approximately 8.5 percent of the impact has been reached by the end of the
exploration phase; 47.5 percent has been reached by the end of development.
From 1981, the year before exploration begins, employment grows at an
average annual rate of 1.6 percent. This is 14 percent greater than the
growth rate in the same period in the base case. As in population, the
greatest difference between this scenario and the base is in the develop-
ment phase, when the growth rate is 1.2 percent compared to .7 percent in
the base case. The growth rate in the exploration phase is approximately
the same for the same period in the base case, and the production phase

experiences a growth rate 6 percent greater than in the base case.
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Personal income is $1.01 billion higher by 2000 because of Camden-Canning
development. This is 5.8 percent greater than in the base case. Of this
impact, 4.5 percent is achieved during the exploration phase and 33 per-
cent by the end of the development stage. Growth during the entire
period averages 7.2 percent per year, which is approximately 4.3 percent
- faster than the annual average growth of 6.9 percent during the period

1978-2000 in the base case.

State expenditures are $.294 billion higher by 2000 than in the base case.
Total state expenditures are $5.23 billion, compared to $4.94 billion in
the base case. Over 70 percent of this impact occurs in the production
phase of activity, compared with 8.1 percent in exploration and 20.5
percent in development. The annual rate of growth of state expenditures

in the production phase after 1989 is 4.6 percent.

CAUSES OF GROWTH

Changes in personal income, exogenous employment, and state expenditures
are responsible for generating impacts over the base case. The most im~
portant causes of the changes in the Camden-Canning Scenario are changes
in exogenous construction and mining employment, which result from the
Beaﬁfort development, and changes in state expenditures. The importance
of the level of Beaufort OCS employment and the associated changes in
personal income are more important during the exploration and development
stages. At its peak in 1990 exogenous employment accounts for 18 percent
of the total employment impact. By 2000, although Beaufort OCS employment

is still high at 806, it accounts for only 7 percent of total employment.
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State expenditures are greater than in the base case throughout the fore-
cast period from the beginning of exploration work in 1978. OCS develop-
ment produces revenues which increase state spending, which in turn affects
economic growth. The importance of this effect increases throughout the
period because revenue increases generate permanent increases in per capita
state expenditures. The expenditure impact is much greater in the produc-
tion period than in either exploration or development. The flow of oil
produces both royalties and severance taxes, which provide large increases
in revenues over the base period, so state expenditures are a more impor-

tant source of growth after the beginning of production.

The overall proportion of impact which results from either of these

causes is hard to detérmine. One way to estimate the proportion of impact
caused by each factor is to examine what would happen to the major vari-
ables if state expenditures remained as in the base case. This is not a
description of what will happen, because state expenditures, as we have
shown, will undoubtedly respond to increases in revenues. This test a116ws
us to see in some sense the direct impact of development at Camden-Canning.
The sensitivity analysis in Chapter IV was undertaken to show this. By
2000 private development is responsible for 51 percent of the popu]atidn
impact, 44 percent of the employment impact, and 48 percent of the impact
on incomes. Almost half of the Camden-Canning impact on all aggregate

indicators is a result of the direct development in the Beaufort OCS.

FISCAL IMPACTS

Table 3.37 illustrates the changes in the state fiscal posture.
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Year

1979
1980

1981
1982}
1983
1984
1985

19862
1987
1988
1989
19903

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 3.37.

Total

Revenues

0.

125

134.
18.
20.

22
22

25
60
211

421
591

897
1,033

1,150.

1,217

1,327

000

.002

022
944
750

.032
.958

.839
36.

539

.150
85.

288

.581

.934
.347
750.

483

.615
.980

47

.250
1,268.
1,304.
.770

250
450

]Exp1orat10n begins
2Deve]opment begins
3production begins

SOURCE:

IMPACT ON THE STATE FISCAL SECTOR OF

THE CAMDEN-CANNING SCENARIO

(measured as changes from the base)

~(in millions of dollars)

General
Fund

Balance

COO0OO0OO0O OCOO0OOO

MAP Statewide Modei

.000
.000

.000
.001
.001
. 001
.001

.002
.125
.864
.026
.750

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

STATE OF ALASKA
1979-2000

170

Permanent
Fund

0.
125.

250

250.
250.
250.

250

250.
250.
250.
250.
287.

640.

1,087
1,677
2,393
3,224

4,164
5,153
6,181
7,230
8,281

Balance

000
000

.000
000
000
000
.000

000
000
000
000
469

809
.400
.520
.060
.160

.800
.200
.170
.370
.350

Total

Expenditures

0.
0.

9

19.

21
22

26.
43.
73.

83

132.
153.
170.
193.
.292

215

222.
242.
254.
270,
293.

000
003

.152
394 -
.382
172
23.

707

913
761
826

. 989
114.

741

835
484
082
164

652
859
980
875
758
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(Discustions in this section refer to fiscal years.) The development of
the Beaufort 0CS according to the Camden-Canning Scenario improves the
overall state fiscal position during the forecast period. By 2000 there

is $8.3 billion more in the permanent fund than in the base case.

The change in total revenues because of 0CS development is importantly
affected by production. Prior to the production stage, the increase in
revenues results from three sourtes, increases in the property taxes,
increases in non-petroleum taxes, and bonuses paid to the state for

leases in the state's portion of the OCS area. The first major increase
in revenues results from the bonuses paid in 1980 and 1981. These reve-
nues, according to the state's expenditure policy, go into the permanent
fund. Interest earned on these balances is an important source of reve-
nues and leads to increases in employment and population prior to the be-
ginning of exploration in 1982. During exploration, property tax revenues
increase to $1.75 million because of additional equipment and facilities
required in exploration. The greatest proportion of increased revenues

in this period results from interest earned on the permanent fund balance;
only 7.6 percent of the change in total revenues by the end of the
exploration period is because of increased petroleum activity. At this

time revenues are less than 1 percent greater than in the base case.

The development of the fields which occurs from 1986 to 1989 increases
petroleum revenues by $43.9 million over the end of the exploration
phase. Revenues from petroleum development have increased to approxi-

mately 53.5 percent of the increase in total revenues by the end of

171



development in 1989. Petroleum revenues increase dramatically once
production begins. Petroleum revenues directly associated with the
Beaufort OCS development rise to a peak of $860.8 million in 1996;vat
their peak, petroleum revenues from the Beaufort account for 75 percent
of the increase in revenues. As petroleum production declines, petroleum

revenues fall from the peak to $741.4 million by 2000.

The development of the Beaufort 0CS according to the Camden-Canning
Scenario has two separate impacts on the fiscal posture of the state.

It increases both revenues and expenditures. Until the final year of

the development stage, when property tax revenues increase substantially,
the increase in expenditures caused by OCS development exceeds the
increased revenues. In 1987 and 1988, after a doubling of direct Beaufort
employment, the general fund must be drawn on to maintain expenditure
levels. The year before production begins (1989), the general fund is $9
| million less than in the base case. After production begins, the revenue
increase exceeds expenditure increases throughout the remainder of the
period. This slows the rate of decrease in the general fund and allows

a build-up of the permanent fund.

What is the overall fiscal effect of Camden-Canning development on the
Alaska state government? First, development allows a modest expansion
of services provided residents. Real per capita state expenditures are
$5.60 greater by the end of the period than in the base case. The in-
crease in services comes prior to production. Revenues associated with

Beaufort production are not enough to increase the level of services.
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By 2000 the Tevel of services is greater than in the base case; real per
capita expenditures are $1,644 per person, which is less than 1 percent
more than in the base case. More importantly, the extra Beaufort reve-
nues have postponed the period when expenditures exceed revenues, until
1999, which is eight years later than in the base case. The eventuality
of the drawdown of the fund balances as expenditures exceed revenues has

only been postponed, not eliminated by Beaufort development.

INCOME

The increase in personal income due to Beaufort OCS development cah have
two effects. First, higher levels of personal income associated with
direct Beaufort employment will increase the demand for godds and services.
Second, Beaufort OCS development could lead to welfare increases if per

capita income increases.

Table 3.38 shows the effect of taxes and prices on the increase in per-
sonal income generated by OCS development. By 2000 personal income would
be $1.01 billion higher with Beaufort 0CS development following the
Camden-Canning Scenario than in the base case. Taxes take almost 25 per-
cent of this incremental income in 2000. Prices have a much larger effect
on income available to the population. To the extent prices rise becausé
of 0CS deve1opment, the effect of the added income will be reduced, and
there will be a general decrease in the buying power of all income.

Prices have a greater impact later in the period. By 2000 real disposable
personal income is only 16 percent of disposable personal income, while

at the end of exploration in 1985 it is 25 percent.

173



TABLE 3.38. PERSONAL INCOME IMPACT OF CAMDEN-CANNING DEVELOPMENT
(measured as change from the base case)
STATE OF ALASKA

1979 - 2000
Per Capita Disposable
Real Disposable Personal Real Disposable
Year Income Income Personal Income
(millions (millions of $)
of $)
1979 0.000 0.000 0.000
1980 0.002 0.031 0.008
1981 1.331 6.433 1.741
19821 6.942 24,285 6.745
1983 9.177 33.996 9.239
1984 8.448 37.589 9.869
1985 6.072 35,460 8.981
1986° 11.884 57.644 14.363
1987 : 30.652 128.082 31.289
1988 60.404 249.930 59.526
1989 50.039 258.215 59.168
19903 64.085 361.680 80.039
1991 57.023 398.117 84.838
1992 54,213 449,035 92.508
1993 46.891 483.199 96.207
1994 47.169 550.273 106.210
1995 43.092 608.500 113.601
1996 26.679 596.059 107.583
1997 23.332 652.355 114.013
1998 12.066 - 663.785 112.150
1999 : 4.667 697.785 113.963
2000 1.878 763.297 120.582

]Exp1oration begins
2Deve]opment begins
Production begins

SOURCE: MAP Statewide Model
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Welfare, as measured by the increase in real per capita disposable in-
comes (DIRPA), increases because of 0OCS development. By 2000 DIRPA is

$1 greater than in the base case. The maximum difference during

the period is in 1990, when DIRPA is $64 greater. The change in this
difference has a.great deal to do with the composition of employment.

The greatest differences in per capita incomes are achieved during the
development stage in 1990, when high wage construction and petroleum
employment in the Beaufort rises to 1,346. The importance of this employ-
ment to the level of per capita income can be seen by examining the changes
which result from decreasing the level of this employment. Each time
employment in the Beaufort is reduced, the increase in per capita income
falls. The difference in per capita income declines from $64 to $1 by

the end of the period; this results because of the decreasing importance

of high wage mining and construction employment in the economy.

EMPLOYMENT

While the primary employment levels associated with OCS development have
substantial effects, they also generate significant secondary impacts
throughout the state economy. The increase in the demand for goods and
Services, which results because of changes in the level of personal in-
come, lead to increases in employment in other sectors of the economy.
State expenditures, which rise because of the increased revenues available
from OCS development, also generate demand for goods and services and
increases in employment. Table 3.39 shows the distribution of this em-
ployment between industrial sectors. In the base case, the general trend

in the structure of employment which was observed was an increase in the
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TABLE 3.39. INDUSTRIAL DISTRIBUTION OF CAMDEN-CANNING
EMPLOYMENT  IMPACT
(measured as changes from the base)

ALASKA
1985 1989 2000

Employment %  Employment % Employment %

aning‘and Beaufort
0CS Construction 121 12.2 1068 19. 806 6.9
Other Construction 67 6.8 344 6. 964 8.3
Trade 207 20.9 1284 23. 3172 27.2
Services 208 21.0 1307 23. 3410 29.3
Finance 52 5.3 323 5. 826 7.1
Transportation 38 3.8 229 4, 488 4.2
State and Local Govt. 251 25.4 718 12. 1469 12.6
Other* 46 4.6 4, 519 4.5

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Statewide Model "
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proportion of total employment in the local serving sector, particularly
trade and services. The extra employment which results from 0CS develop-
ment in the Camden-Canning Scenario supborts this base case trend. We will
examine the structure of this increased employment at three points in
time, the end of the forecast period, the exploration and development
period. The distribution of employment in 2000 supports the overall trend
found in the base case. By 2000 trade, services, and finance make up 64
percent of the increased employment, mining and exogenous construction
account for only 7 percent, while state and local government account for
13 percent. These percentages are fairly stable during all stages of
petroleum activity. The major change is the declining proportion of em-

ployment change accounted for by direct Beaufort employment.

By the end of the production phase, the structure of employment found in
the base case is reinforced by the OCS development. Thié should also mean
that- the reduction in seasonality will take place as discussed in the

base case. The increased proportion of employment in non-seasonal in-
dustries should reduce the overall seasonality in the economy. Direct
employment in the OCS development does have a seasonal component, which
should dampen the effect. Because of the small (7 percent) proportion of
the employment impact which is directly affected by 0OCS deve]opmeht, this

1imits its impact on seasonality.
Will OCS development increase or decrease unemployment? In the base case

a possible trend toward a reduction in unemployment was assumed because

of the decrease in the ratio of population to employment. Although this
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does not guarantee a reduction, it indicates the possibility of a de-
crease. The ratio of population to employment in the extra employment
is 2.28 in 2000; this is higher than the ratio found in 1977. This
indicates the impact employment leads to greater increases in population

and a possible increase in unemployment.

POPULATION

By 2000 population is 5 percent higher because of development in the
Beaufort 0CS. Two Tlarge increases occur because of Beaufort development;
in 1988 and 1990 the impact population increases about 3,500 as a result
of major increases in direct OCS employment. The major factor affecting
this population change is the greater levels of migration experienced
because of 0CS. Throughout the period, the effect of OCS development is
to reduce outmigration. Although outmigration is substantially reduced,
the development of Camden-Canning never results in inmigration during the
1986-1998 period dominated by outmigration in the base case. The reduc-

tion in the outmigration is responsible for the increased population.

Since migration is not assumed to affect Native population, one impact
of this increase is a reduction in the share of Native population in fhe
total. By 2000 Native population is 18 percent of the total, compared
to 19 percent in the base case; this is greater than the Native share

of total population in 1977.

The structure of population will be changed in the OCS case. Migration

response to changing economic opportunities most importantly affects the
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young. The reduction in outmigration would be assumed to démpen the
aging in the population structure found in the base case. Table 3,40
shows the proportion of each age-sex classification in the total popu-
lation at the end of development in 1980, 1990, and 2000. By>2000 the
age structure has still undergone aging, although not quite as rapid as
in the base case. By 2000 33.6 percent of the population is older than

forty which is less than in the base case.

Regional Impacts

This section will examine the impact of OCS development on three regions,
the North Slope, Anchorage, and Fairbanks. The 1mpacts will be measured

as changes in the population, employment, and personal income growth in

each region from the base case. 0CS development in the Beaufort Sea impacts
the state and regional economies by increasing exogenous employment, per-
sonal income, and state expenditures. Each region will be influenced dif-
ferently by these growth factors. The location of exogenous employment,
distribution of state expenditures, the size of the local economies, and

the region's interaction with directly-affected regions will determine

the impact in any region. These processes will not be changed by 0CS de-

velopment, but serve to determine the regional impacts from it.

NORTH SLOPE REGION

Employment
Tables 3.41 and 3.42 show the changes in North Slope employment over the
base case and the industrial distribution of this change. The inérease

over the base case does not grow smoothly throughout the period, but
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TABLE 3.40. AGE-SEX STRUCTURE OF THE POPULATION
CAMDEN-CANNING SCENARIO
(% of total population)
1980 1990 2000

Male Female Male Female Male Female
0-1" 1.19 1.19 1.07 1.07 1.03 1.02
1 4 4.29 4.09 4,22 4.00 3.83 3.65
5 -9 4.75 4,62 5.07 4.90 4.65 4.50
10 - 14 4.33 4.2? 4.49 4.33 4,39 4,22
15 - 19 4.93 4.10 4.10 3.82 4.24 3.92
20 - 24 8.55 5.68 5.69 3.93 5.56 4.05
25 - 29 6.01 5.24 4,53 3.89 3.87 3.58
30 - 34 4.67 4,27 4,59 4,09 3.59 3.39
35 -~ 39 3.61 3.22 4.40 3.76 3.67 3.21
40 - 44 2.54 2.41 3.55 3.29 3.43 3.16
45 - 49 2.04 1.84 2.74 2.58 3.13 2.89
50 - 54 1.78 1.57 2.13 2.04 2.71 2.57
55 - 59 1.49 1.31 1.65 1.60 2.17 2.14
60 - 64 1.19 1.06 1.32 1.31 1.68 1.75
65 1.97 1.84 2.77 3.07 3.54 4.46

SOURCE: MAP Statewide Model
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TABLE 3.41. CAMDEN-CANNING SCENARIO TOTAL ECONOMIC IMPACT

(measured as change from the base)
NORTH SLOPE

1979-2000

- Total Personal

Year Population Employment Income
(mi1Tions

of $)
1979 0 0 0.000
1980 0 0 0.000
1981 1 4 0.299
1982} 132 123 8.023
1983 263 241 16.978
1984 232 216 15.701
1985 247 225 17.975
19862 717 632 54,787
1987 1,983 1,724 156.297
1988 3,864 3,334 314.677
1989 2,968 2,453 235.396
19903 3,057 2,568 254.599
1991 2,360 2,038 208.795
1992 1,797 1,651 173.656
1993 1,454 1,444 158. 428
1994 1,714 1,743 204.259
1995 1,795 1,843 228.347
1996 1,237 1,344 172.581
1997 1,506 1,600 218.810
1998 1,146 1,267 180. 695
1999 1,082 1,213 182.265
2000 1,111 1,251 198.094

2
3

SOURCE:

]Exp1oration begins
Development begins
Production begins

MAP Regional Model
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TABLE 3.42. INDUSTRIAL DISTRIBUTION OF CAMDEN-CANNING
EMPLOYMENT IMPACT
(measured as changes from the base)
NORTH SLOPE REGION

1985 1989 2000
Employment %  Employment %  Employment %

Mining and Beaufort

0CS Construction 110 48.8 1034 42.2 699 55.8
Other Construction 87 38.6 1159 47.2 345 27.5
Trade 2 .8 19 7 o1
Services 9 4.0 100 4.1 68 5.4
Finance 1 4 14 .5 9 .7
Transportation 8 3.5 93 3.8 77 6.2
State and Local Govt. 7 3.1 30 1.2 31 2.5
Other* ‘ 1 4 4 .2 8 .6

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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experiences several peaks. By 2000 total employment is 1,251 greater
than in the base, which is about 17 percent higher than the base. When
direct employment at the OCS site peaks in 1988 in the development phase,
total employment is 3,335 or 55 percent higher. At the end of the ex-
ploration phase in 1985, total employment is only 3 percent higher than

in the base.

An indication of the relative effects on the local economy can be achieved
by separating mining and direct construction employment and examining
changes in the remainder of the economy. Since some enclave sector em-
ployment is in other construction and transportation, this analysis will
overestimate the growth in the Tocal economy. During the exploration
phase, there is very little affect on the local economy. Of the 225 extra

employees in 1985, 49 percent are directly associated with OCS petroleum

‘activity. The local sector of the North Slope economy in the base case

consists of 4,374 employees in 1985, so during exploration the local
sector increases by 3 percent. By the end of the development phase in

1989, the total impact is 2,453; of this 1,034 is in the petroleum enclave

sector. At this time in the base case, the local sector is 4,371 emb]oyees.

The largest impact on the Tocal economy occurs in this development stage
with‘approximately 32 percent increase in the local sector. During
production, direct 0CS 1impact reaches 699 in 2000, which is 56 percent
of the total employment impact. In the base case, the local sector is

about 6,119 in 2000, so that impact increases the local sector employment

approximately 9 percent.
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The share of the impact in trade, services, and finance increases through-
out the period, although by 2000 these industries account for only 7 per-
cent of the employment impact. Other construction and transportation are
an important sector in the local economy, which increases its importance
throughout the period as in the base case, accounting for 34 percent of
the total employment impact by 20005 These sectors are more directly
affected by petroleum development than other sectors in the economy.
Overall, though, the importance of exogenous employment in the employment
impact impedes the trend of the reduction of the importance of this sector
found in the base case. Because of the importance of these highly sea-
sonal sectors found in the impact, the reduction in seasonality suggested
in the base case may be limited by OCS development. This may have little
effect on the local economy since the majority of the seasonal construc-

tion and mining employment is in the enclave sector.

Population

By 2000 the North Slope Borough population has increased by 1,112 over
the base case. This total will not have as large an impact on the local
population, since over half of this increase is the extra employment in
the enclave sector. The total population in the local sector is only
increased by 414 above the base levels; this is a 5.4 percent 1ncreasé in
population. The effect on total population is more important in the
other periods. By the end of development in 1989, the local population
is 2,187, or 39 percent higher than in the base. The increased popula-

tion can be assumed to increase welfare in the borough for two reasons.
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First, the growth in the economy has the effect of reducing the outmigra-
tioh of local residents, which has been found to be a past trend in vil-
lage and rural Alaska (Alonso, 1976). Second, the increase in population
at Prudhoe leads to welfare increases by increasing the revenues available
to the borough. The enclave nature of development means there is no

proportional increase in the demand for services.

Personal Income

The peak in the personal income impact on the North Slope comes in 1988
when it is $314.7 million greatef than in the base case. " This occurs
during the development phase and illustrates the 1mportance of the high
wage construction and mining sectors to the impact. By the end of the
exploration phase in 1985, personal income is 4 percent greater than in

the base. Personal income is 22 percent greater by 2000.

ANCHORAGE

Employment

Anchorage has in fhe past served as the Alaska headquarters for petro-
leum and petroleum support firms. Because of this past relation, it is
assumed that increased petroleum activity on the North Slope will Tlead to
increased support activity in Anchorage. Additionally, Anchorage growth
is affected by increases in demand for goods and services, which result

from increases in the personal income of the region and the remainder of

the state.
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Total employment in Ahchorage is 8,841 greater than in the base case by
2000; this 1§ 5.3 péfcent increase in employment over the base. By the
end of the exploration phase in 1985, emp]oyment in Anchorage is 489,

or .5 percent higher than in the base, and by the beginning of production
in 1990, employment is 4,025, or 3.4 percent, higher than the base. The
importance of impact-associated employment increases throughout the
period. The development of the Beaufort OCS according to the Camden-
Canning Scenario increases the growth rate from 3.1 percent jn the base

case to 3.4 percent per year between 1977 and 2000.

The composition of this extra employment which results from OCS develop-
ment supports the structural changes found in the base case. Between 1977
and 2000 the base case saw an expansion of the importance of the Anchorage
local service sector, particularly trade and services. By examining the
structural component of this extra employment, we can.see this trend is
supported. In a11 phases, exploration, production, and development,
trade, services, and finance are more than 60 percent of the impact.
Tables 3.43 and 3.44 show the employment trends in Anchorage. Because of
this, it can be assumed that Beaufort OCS development will support the

trend toward reduced seasonality suggested in the base case.

Population

The development of the Beaufort 0CS according to the Camden-Canning
Scenario increases the concentration of population in Anchorage. By 2000
population is 18,690 higher in Anchorage than in the base case; this is

almost 5.7 percent greater than in the base case. The majority of this
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TABLE 3.43. CAMDEN-CANNING SCENARIO TOTAL ECONOMIC IMPACT

(measured as change from the base)

ANCHORAGE
1979-2000

Total Personal

Year Population Employment Income
(millions

of §)

1979 0 0 0.000
1980 0 0 0.000
1981 167 116 3.574
19821 573 349 11.691
1983 790 459 16.257
1984 940 495 18.327
1985 941 489 18.509
19862 1,256 725 28.876
1987 2,263 1,515 63.325
1988 4,147 2,913 126.951
1989 5,017 3,003 136.136
19903 7,352 4,025 191.755
1991 8,763 4,451 219.531
1992 10,344 4,897 251.719
1993 11,468 5,231 278.781
1994 12,914 5,966 328.184
1995 14,251 6,605 375.441
1996 14,655 6,528 383.387
1997 15,802 7,207 436.953
1998 16,465 7,412 464.512
1999 17,346 7,915 512.203
2000 18,689 8,841 590.742

]Exploration begins
Development begins
3production begins

SOURCE:

MAP Regional Model
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TABLE 3.44. INDUSTRIAL DISTRIBUTION OF CAMDEN-CANNING
- EMPLOYMENT IMPACT
(measured as changes from the base)

ANCHORAGE
1985 1989 2000
Employment %  Employment % Employment %
Mining 11 2.2 34 1.1 107 1.2
Construction 25 5.1 163 5.4 445 5.0
Trade 132 26.9 939 31.3 2499 28.3
Services 134 27.3 937 31.2 3479 39.4
Finance 38 8.0 262 8.7 930 10.5
Transportation 39 8.0 295 9.8 587 6.6
State and Local Govt. 90 18.4 255 8.5 531 6.0
Other* 20 4.1 118 3.9 263 3.0

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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impact occurs in the productionjperiod.u By the end of exploration, popu-
lation is less than 1 percent higher thén,in fhe base case. Population
is 2 percent higher than in the base case because of OCS development by
the end of the development phase in 1989. The population impact in
Anchorage is 70 percent of the total iﬁpact in the state; this is greater
than the 56 percent of total state population in Anchorage 1h 2000 in the

base case. The effect of this will be to increase the population concen-

tration in Anchorage.

Personal Income

By 2000 personal income in Anchorage is $590.7 million greater than in
the base case. Approximately two-thirds of this impact occurs in the
production phase. By the end of exploration, personal income is .6
percent higher than in the base case. It is 3.6 percent greater when

development ends in 1989.

FATRBANKS

Employment

Tables 3.45 and 3.46 illustrate the grthh of employment in Fajrbanks.
Fairbanks has the smallest proportionate employment impact of any of the
three regions described in this section. By 2000 emp]oyment is only 2.6
percent higher than in the base case. From 1978 to 2000 employment grows
at an average annual rate of about 1.3 percent, compared to 1.2 percent
in the base case. The impact in Fairbanks is greatest during the
production phase. At the end of the exploration phase, employment is .2

percent greater than in the base case; after development, employment is
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TABLE 3.45. CAMDEN-CANNING SCENARIO TOTAL ECONOMIC IMPACT

(measured as change from the base)

FAIRBANKS
1979-2000

Total Personal

Year Population Employment Income
(miTTions

of $)

1979 0 0 0.000
1980 0 0 0.001
1981 32 27 1.067
19821 146 79 3.572
1983 180 94 4.674
1984 225 102 5.274
1985 197 89 4.662
19862 172 104 6.429
1987 143 182 : 13.011
1988 198 341 25.787
1989 634 433 31.332
19903 1,214 637 47.832
1991 1,664 740 55.93]
1992 2,114 831 64.917
1993 2,372 872 70.387
1994 2,519 930 78.394
1995 2,444 974 85.205
1996 2,721 941 84.314
1997 2,707 955 89.605
1998 | 2,747 946 91.471
1999 2,713 941 94.566
2000 2,698 976 102.293

1

Exploration begins

2Deve]opment begins
3Production begins

SOURCE:

MAP Regional Model
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TABLE 3.46. INDUSTRIAL DISTRIBUTION OF CAMDEN-CANNING
EMPLOYMENT IMPACT
(measured as changes from the base)

FAIRBANKS
1985 1989 2000

EmpToyment %  Employment % Employment %
Construction 6 6.7 47 10.8 111 11.
Trade 16 18.0 99 22.8 227 23.
Services 14 15.7 85 19.6 193 19.
Finance 4 4.5 25 5.8 59 6.
Transportation 7 7.9 46 10.5 114 11.
State and Local Govt. 35  39.3 98 22.5 207 21.
Other* 7 7.9 34 7.8 65 6.

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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1.3 percent greater. The importance of state and local government expan-
sion as a result of 0CS development is the reason for the growth in the

production phase. Since Fairbanks has only minimal connection with oil

development, increases in state and local expenditures resulting from reve-

nue increases are the major way the Fairbanks economy is impacted by 0CS

development. Although the impacts are minimal, impacts during exploration

and development reduce the decline caused by decreases in Alcan construction.

State and local government play a much more important role in this impact

growth than in the growth in the base case. Local service sector of trade,

services, and finance is still important in the impact, accounting for 49
percent of the impact by 2000. However, state and local government
accounts for more than 20 percent of the impact in all three periods.
Approximately 70 percent of the increased employment which results from
0CS development in 2000 is in the least seasonal industries. The expan-
sion of the Tocal support sector and state and local government will

support the general reduction in seasonality found in the base case.

The impact in Fairbanks is small for two reasons. First, there is no
direct OCS employment assumed to locate in Fairbanks, as there was with
the construction of the trans-Alaska pipeline. Second, because Fairbanks
is small, the support sector response is not as great as Anchorage for

either growth within the region or growth in other regions.

Population

The population impact in Fairbanks has the effect of reducing the decline

192

“ J L A L A

; 1

- 1 1




¥

in population found in the base case after 1987. Between 1987 and 2000
population experiences a positive though low rate of growth instead of

a negative rate as in the base case; population has increased by 614
during this period. The production phase is most important for provid-
ing this additional growth; approximately 80 percent of the additional
population is achieved in this period. In both the exploration and pro-
duction phases of this development, the population impact is less than 1
percent of base case population. Because of the small size of this
population impact, it has only minimal effect on the population decline
associated with the end of the construction of the Alcan pipeline. Table

3.45 shows the population impact in each region.

Personal Income

By 2000 personal income in Fairbanks is $102.3 mi1lion greater than in
the base case. 'Over half of this impact occurs in the production phase.
After exploration and development in 1989, personal income is only 2.7

percent greater than in the base case.

Summary and Assessment of Impacts

The impacts associated with the development of the Beaufort 0CS following
the Camden-Canning Scenario can be assumed to be similar to those of the
other scenarios. The increase in the levels of major variables falls
between that of Prudhoe High and Prudhoe Low. Like these other scenarios,
the absolute levels of impact are low relative to the recent Alaska his-
torical period. The other factor which moderates the Tikely possibi]ity

of substantial impacts coming from development following the Camden-Canning
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Scenario is the nineteen year period over which they occur. This scenario
provides no major population increases in any single year; the largest
increase due to OCS development is between 1987 and 1988, when the popula-

tion impact increases 3,612.

The Camden-Canning scenario has the same overall impact on the trends
found in the base case. O0CS development generally supports the structural
change found in employment in the base case. The local service sector of
trade, service, finance, and transportation is a majority of the impact
employment. By increasing the economic opportunities available in Alaska,
Beaufort development reduces outmigration of the young and reverses the
general trend toward aging of the population. Beaufort development en-
courages more population growth than increased employment so that the
ratio of impact population to impact employment is greater by 2000 than
the population to employment ratio found in the base. This could increase
unemployment since the number of people seeking jobs increases by more than
the number of jobs. The importance of this effect is diminished by the

small proportion of total population which is associated with the impact.

Beaufort 0CS development postpones the state's fiscal crisis, when expen-
ditures exceed revenues, for eight years after it occurs in the base.
After 1999 expenditures once again exceed revenues. This postponement is
partially a result of the low increase in state services; real per capita
expenditures increase only $5.60 over the base. This can be considered

a positive fiscal effect of OCS development.
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Growth which results from Beaufort OCS activity supports the increased
concentration of population in Anchorage; the proportion of the impact
population in Anchorage is greater than the proportion in Anchorage in
the base case. The major impacts are in Anchorage, even though Anchorége
has only minimal direct Beaufort employment. The North Slope has the
majority of the direct employment impact; at its peak in 1990, the North
Slope has 94 percent of the direct OCS employment. Because of the en-
clave nature of this employment, its long-term secondary impact on the
North Slope is small; by 2000 approximately 56 percent of the impact
employment is directly related to the OCS development. Fairbanks has
only minimal impact from OCS development; the growth rate of employment

increases from 1.2 percent to 1.3 percent per year.

Cape Halkett Scenario

The Cape Halkett Scenario has the smallest impact on the economy of all

the scenarios. Exploration begins in 1984 and lasts until 1987, with

vpeak exploration employment in 1986. Development begins in 1988 and

lasts through 1991, with peak development employment in 1996; this is also
the peak in direct employment for the entire period. Production begins

in 1992 and lasts through the remainder of the forecast period.

AGGREGATE INDICATORS

Table 3.47 shows the impacts on each of the aggregate indicators of eco-
nomic activity. In each case, these indicators are greater than the
base case and the difference grows continually throughout the period.

Population is 12,748 greater by 2000 than in the base case. By 2000
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TABLE 3.47. CAPE HALKETT SCENARIO IMPACT ON
AGGREGATE INDICATORS
(measured as changes from the base)
STATE OF ALASKA

R ! ;

d

]Exploration begins
2Deve]opment begins
3Production begins

SOURCE: MAP Statewide Model
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1979-2000
Total State
Year Population Employment Personal Income Expenditures
(millions of §) (millions
of $)
1979 0 0 0.000 0.000
1980 0 0 0.000 0.000
1981 0 0 0.000 0.000
1982 0 0 0.000 0.000
1983 0 0 0.000 0.000
19841 149 114 5.839 0.223
1985 430 315 17.039 1.061
1986 685 469 26.031 2.273
1987 365 165 9.402 -0.410
19882 776 467 30.585 2.906
1989 2,229 1,529 103.441 15.106
1990 4,972 3,442 236.539 38.821
1991 5,198 3,172 213.148 40.515
19923 6,685 3,976 260.625 54.286
1993 7,488 4,215 284.355 62.216
1994 8,370 4,531 317.062 71.392
1995 9,284 4,870 353.547 81.430
1996 10,182 5,201 391.766 91.832
1997 10,788 5,305 413.887 99,699
1998 11,627 5,621 - 455,902 110.648
1999 11,990 5,571 467.555 116.836
2000 12,748 5,872 513.312 128.129
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population is 2.2 percent greater than in the base case. Each stage of
0CS activity affects population growth differently. By the end of the
exploration phase, 2.9 percent of the total population impact has-been
achieved. By 1991, when the development stage ends, 41 percent of the
total impact has been reached so about 60 percent of the population im-

pact occurs in the production stage.

Employment experiences the same type of growth pattern, being higher than
the base case by 5,872 jobs, or 2 percent, by the end of the period.
Approximately 2.8 percent of the impact has been reached by the end of the
exploration phase; 54 percent has been reached by the end of development.
From 1983, the year before exploration begins, employment grows at an
average annual rate of 1.7 percent. This is about 6 percent greater than
the growth rate in the same period in the base case. The greatest dif-
ference is in the development phase, when the growth rate is 1.2 percent
compared to .9 percent in the base case. The growth rate in the explora-
tion phase is 1 percent greater than for the same period in the base
case, and the production phase experiences a growth rate 4 percent

greater than in the base case.

Personal income is $.51 billion higher by 2000 because of the Cape Halkett
development. This is 3 percent greater than in the base case. O0f this
impact, only 2 percent is achieved during the exp1oration phase and 42
percent by the end of the development stage. Growth during the entire
period averages 7.1 percent per year, which is approximately 2.6 percent
faster than the annual average growth of 6.9 percent during the period

1978-2000 in the base case.
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State expenditures are $.128 billion higher by 2000 than in the base case.

Total state expenditures are $5.06 billion, compared to $4.94 billion in
the base case. Over 68 percent of this impact occurs in the production
phase of activity. The annual rate of growth of state expenditures in
the production phase is 4.5 percent, compared to 4.4 percent in the base

case.

Causes of Growth

The most important cause of impacts has been shown to be two factors, in-
creased exogenous employment associated with the development of the
Beaufort OCS and the increase in state expenditures which results from
this development. Both of these increase personal incomes, the demand
for goods and services, and employment. State expenditures increase as a

result of the policy rule (described in Chapter II), which increases ex-

penditures in response to the increased revenues from petroleum development.

The rule has limited impact on the economy in the Cape Halkett Scenario
because the revenues received from this development are limited. Be-
cause the Cape Halkett field is entirely on federal leases, there are no
bonuses, royalties, or severance taxes paid to the state. Property taxes
will increase as a result of Cape Halkett development, and royalties and
severance taxes on Prudhoe Bay 01l and gas will increase because of the
increased flow of oil and gas through the pipelines. This should reduce

the importance of state expenditures as a cause of growth.

Because of the dynamic and simultaneous nature of the economy, it is hard

to determine the impact of these causes separately. The sensitivity
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analysis in the next chapter has been undertaken to attempt to define the
proportion of impact which results from each of these factors. By using
the model to investigate what would happen if state expenditures were

held at their base case levels, we can get an idea of the proportion of
impact which is a direct result of deve1opment. The Cape Halkett Scenario
has the 1arge$t'amount of impact directly related to Beaufort OCS develop-
ment. This private sector development accounts for 49 percent of the
employment impact, 56 percent of the population impact, and 54 percent of
the impact on incomes. Even with the reduced revenues, state expenditure

increases still account for close to 50 percent of the impact.

FISCAL - IMPACTS

Table 3.48 illustrates the changes in the state fiscal posture. (Discus-
sions in this section refer to fiscal years.) The development of the
Beaufort OCS according to the Cape Halkett Scenario improves the overall
state fiscal position during the forecast period. By 2000 there is $28.6
million more in the permanent fund than in the base case. By the end of
the period, the permanent fund has been drawn down from a peak of $5.6

billion in 1993 to $1.3 billion in 2000.

Because neither royalties nor severance taxes are received from Cape
Halkett, the change in total revenues because of 0CS development is not
greatly affected by production. Prior to the production stage, the
increase in revenues results from two sources, increases in the property
taxes and increases in non-petroleum taxes. There are no bonus payments

from this federal sale. During exploration, property tax revenues
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Year

1979
1980

1981
1982
1983
1984!
1985

1986
1987
1988
1989
1990

N

1991
19923
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 3.48.

Total

OO0OOO0OO0O oo

Revenues

.000
.000

.000
.000
.000 -
.156
.863

.953
.256
212
.747
.082

211
.055
.480
.789
.821

.452
.758
.686
.423
.282

]Exploration begins
2Deve]opment begins
3Production begins

SOURCE:

IMPACT ON THE STATE FISCAL SECTOR OF

THE CAPE HALKETT SCENARIOQ

(measured as changes from the base)

(in millions of dollars)

General
Fund

Balance

0

.000

0.000

1
-
— OwWwWmMN O OCOOOO

OO0OO0OOO OO0OO0OO0OO

MAP Statewide Model

.000
.000
.000
.000
.000

.000
.826
.503
.718
.847

.000
.000
.000
.000
.000

.000

.000
.000
.000
.000

STATE OF ALA
1979-2000

Perman
Fund

Balan

0.

SKA

ent

ce

000

0.000
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o U1 W i
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.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.433
917
.261
312
.976

.527
.015
.167
.254
.607

Total

Expenditures

.000

0.000

.000
.000
.000
.223
. 061

.273
.410
. 906
.106
. 821

.515
. 286
.216
. 392
.430

.832
.699
. 648
.836
128.

129
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increase to only $.8 million because of additional equipment and facilities
required in exploration. Total revenue is only .07 percent greater than

in the base case in 1987; 40 percent of the change in total revenues by
the end of the exploration period_is a result of increased petroleum

activity.

The development of the fields, which occurs from 1988 to 1991, increases
property tax revenues by $24.6 million over the end of the exploration
phase. Revenues from petroleum development have increased to approxi-
mately 63 percent of the increase in total revenues by the end of
development in 1991. Petroleum revenues directly associated with the
Beaufort OCS development rise to a peak of $67.5 million in 1993, the
first year of production. The share of petroleum revenues in the Beaufort-
induced total revenues is 54 percent by 2000. By 2000 petroleum revenues

have fallen to $51.6 million.

The development of the Beaufort OCS according to the Cape Halkett Scenario
has two separate impacts on the fiscal posture of the state. First, as
discussed above, it increases revenues. Second, it will affect state
expenditures. As new population is drawn into the state because of this
development, expenditures will be increased to provide a given level of
services to the increased population. The increased revenues may also
Tead to increases in the level of services provided, which will increase
expenditures greater than the proportionate increase in population. In
the Cape Halkett scenario the only reason for increased state epxenditure

is the increased population. Real per capita expenditures are less fhan
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the base case throughout the forecast period. The difference is small
($1.70), but it means there is a reduction in the level of services pro-
vided by the state from the levels in the base case. By 1989 the general

fund must be drawn down to maintain per capita expenditures.

The extra Beaufort revenues do not postpone the period when expenditures
exceed revenues; in 1991, as in the base case, expenditures exceed reve-
nues. By 2000 the state has about 2 percent more in the permanent fund
than the base case, but the permanent fund is being drawn on to support
the level of services. What is important is that this fiscal crunch

came without increases in the level of services as in the other cases.

Cape Halkett development led to increases in population which are similar

to the population increase resulting from Prudhoe Low development, when
the effect of state expenditures is removed (see Chapter IV). This in-
creased population must be provided services without similar increases
in revenues. To the extent the level of services is considered, Cape
Halkett development may leave the state in a poorer fiscal position even

though there is a larger balance in the permanent fund.

INCOME

Table 3.49 shows the effect of taxes and prices on the increase in per-
sonal income generated by 0CS development. By 2000 personal income would
be $513.3 million higher with Beaufort OCS development following the

Cape Halkett Scenario than in the base case. The efféct of this on the
economy depends on taxes and prices which determine the amount of goods

and services this increased income will bring. Taxes take almost 25
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TABLE 3.49. PERSONAL INCOME IMPACT OF CAPE HALKETT DEVELOPMENT
(measured as change from the base case)
STATE OF ALASKA

1979 - 2000
Per Capita Disposable

Real Disposable Personal Real Disposable

Year Income Income Personal Income

{miTlions (millions of $)

of §$) :

1979 0.00 0.000 0.000
1980 0.00 0.000 0.000
1981 0.00 0.000 0.000
1982 0.00 0.000 0.000
1983 0.00 0.000 0.000
19841 1.46 4.507 1.208
1985 3.86 13.128 3.396
1986 5.17 20.027 5.007
1987 0.91 7.289 1.760
19882 5.73 - 23.511 5.658
1989 20.43 79.289 18.497
1990 43.40 180.898 40.738
1991 30.09 163.297 35.276
19923 29.74 199.457 41.299
1993 26.63 217.645 43.541
1994 25.11 242.199 46.924
1995 23.28 _ 269.918 50.571
1996 21.47 298.414 54.128
1997 16.93 315.121 55.252
1998 15.00 346.184 58.746
1999 9.07 354.848 58.168
2000 7.20 388.359 61.580

]Exploration begins
Development begins
3Production begins

SOURCE: MAP Statewide Model
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percent of this incremental income. Prices have a much larger effect on
income available to the population. Prices have a greater impact later in
the period. By 2000 real disposable personal income is only 16 percent of
disposable personal 1hcome, while at the end of exploration in 1987 it

is 24 percent.

Welfare, as measured by the increase in real per capita disposable incomes
(DIRPA), increases because of OCS development. By 2000 DIRPA is about $7
greater than in the base case. The maximum difference during the period
is 1h 1990, when DIRPA is $43 greater. The change in this difference has
a great deal to do with the composition of employment. The peak level of
direct Cape Halkett employment also occurs in 1990. After 1990 the real
per capita income in this scenario moves toward those in the base case.

This results from a decline in the importance to the economy of this high

wage petroleum employment sector after the beginning of production in 1990.

EMPLOYMENT

The primary employment levels and the associated increases in state spen-
ding generate éignificant secondary impacts throughout the state economy.
The increase in the demand for goods and services, which resuits because
of changes in the level of personal income, lead to increases in employ-
ment in other sectors of the economy. The effect on total employment has
been discussed above; an equally important effect is on the growth of
separate sectors. The change which results will affect the structure of
employment. Table 3.50 shows the distribution of this employment between

industrial sectors. In the base case, the general trend in the structure
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TABLE 3.50. INDUSTRIAL DISTRIBUTION OF CAPE HALKETT

Mining and Beaufort
0CS Construction

Other Construction
Trade

Services

Finance

Transportation

State and Local Govt.

Other*

EMPLOYMENT IMPACT

(measured as changes from the base)

ALASKA

1987 1991 2000
EmpTloyment %  Employment % Employment %
37 22.3 626 19.7 959 7.8
11 6.6 197 6.2 480 8.2
41 24,7 760 24.0 1617 27.5
41 24.7 780 24.6 1735 29.5
10 - 6.0 192 - 6.1 420 7.2
7 4.2 133 4.2 250 4.3
10 6.0 336 10.6 647 11.0
9 5.4 148 4.7 264 4.5

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Statewide Model
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of employment which was observed was an increase in the proportion of
total employment in the local serving sector, particularly trade and ser-
vices. The extra employment which results from OCS development in the
Cape Halkett Scenario supports this base case trend. We will examine the
structure of this increased employment at three points in time, the end
of the forecast period, the exploration and the development period.

The distribution of employment in 2000 supports the overall trend found
in the base case. Trade, services, and finanCe make up 64 percent of the
increased employment, mining and exogenous construction account for only
8 percent, while state and local government account for 11 percent.
These percentages are fairly stable during all stages of petroleum activ-
ity. The major change is the declining proportion of employment change

accounted for .by direct Beaufort employment.

By the end of the production phase, the structure of employment found in
the base case is reinforced by the OCS development. This should mean
that the reduction in seasonality will take place as discussed in the
base case. The increased proportion of employment in non-seasonal in-
dustries should reduce the overall seasonality in the economy. Though
direct employment in the 0CS development does have a seasonal component,

its small proportion of total employment should reduce its impact.

In the base case a possible trend toward a reduction in unemployment was

suggested because of the decrease in the ratio of population to employment.

Although this does not guarantee a reduction, it indicates the possibility

of a decrease. The 0CS development will support this trend if the ratio
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of change in population to change in employment falls. This ratio rises
throughout the production phase until it reaches 2.17 in 2000; this is
higher than the ratio found in 1977. This indicates the impact employ-
ment leads to greater increases in population and a possible increase in

unemployment.

POPULATION

By 2000 population is 2.2 percent higher because of development in the
Beaufort 0CS. The greatest increase in population occurs in 1990, when
the extra population increases 2,700 as a result of peak increases in
direct OCS employment. The major factor which increases population above
the base case is migratibn experienced because of 0CS. Since migration

is a response to increased employment opportunities and income, Beaufort
development will affect migration positively. Throughout the period, the
effect of OCS development is to reduce outmigration. In the period be-
tween 1986 and 1998, which is dominated by outmigration in the base period,
increased employment opportunities associated with OCS developement do not
lead to inmigrétion but the reduction in the outmigration which is

responsible for the increased population.

Since migration is not assumed to affect Native population, one impact
of this increase is a reduction in the share of Native population in the
total. By 2000 Native population is 18 percent of the total, compared

to 19 percent in the base case.
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The structure of population will be changed in the 0OCS case. Migration
response to changing economic opportunities most importantly affects the
young. The reduction in outmigration would be assumed to dampen the
aging in the population structure found in the base case. Table 3.51
shows the proportion of each age-sex classification in the total popu-
lation at the end of development in 1980, 1990, and 2000. By 2000 the
age structure has still undergone aging, a]though»not quite as rapid as
in the base case. By 2000 the proportion of population which is greater
than forty is 1.5 percent less than in the base case. This age cohort,
although it increases, increases at a slower rate than the total popu-

'1ation.

Regional Impacts

This section will examine the impact of 0CS development on three regions,
the North Slope, Anchorage, and Fairbanks. Each region will respond
differently to OCS development since they are influenced differently by
these growth factors. OCS development wijl not change the process

which determines regional growth. The location of exogenous employment,
interaction between regions, distribution of state expenditures, and

size of the local economy will affect the growth of any region resulting

from OCS development.
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- TABLE 3.51. AGE-SEX STRUCTURE OF THE POPULATION
CAPE HALKETT SCENARIO

(% of total population)

1980 1990 ’ 2000
- Male Female Male Female Male Female
0 -1 1.19 1.19 1.05 1.06 1.02 1.02
1 -4 4,29 4.09 4.21 3.99 3.81 3.62
. 5-9 4.75 4,62 5.11 4.99 4.64 4.48
- 10 - 14 4.33 4.22 4.52 4,36 4.39 4.23
‘ 15 - 19 4.93 4,10 4.08 3.82 4.26 3.94
- 20 - 24 8.55 5.68 5.56 3.84 5.57 4.05
B 25 - 29 6.01 5.24 4.4 3.80 - 3.80 3.54
—i 30 - 34 4.67 4.27 4.56 4,07 3.50 3.33
35 - 39 3.61 3.22 4,42 3.77 3.60 3.16
-
L 40 - 44 2.54 2.41 3.58 3.33 3.41 3.15
45 - 49 2.04 1.84 2.78 2.61 3.15 2.90
— 50 - 54 1.78 1.57 2.16 2.07 2.75 2.60
. 55 - 59 1.49 1.31 1.67 1.62 2.21 2.18
. 60 - 64 1.19 1.06 1.34 1.33 1.72 1.79
E 65 + 1.97 1.84 2.81 3.11 3.62 4.56
Q
=

- SOURCE: MAP Statewide Model
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NORTH SLOPE REGION

Employment |

Tables 3.52 and 3.53 show the changes in North Slope employment over the
base case and the industrial distribution of this change. The increase
over the base case does not grow smoothly throughout the period. By 2000
total employment is 709'greater than in the base, which is about 9 percent

higher than the base. When direct emp]oyment at the OCS site peaks in the

development phase in 1990, total employment is 2,354, or 40 perCent higher.

By the end of the exploration phase in 1987, total employment is less
than 1 percent higher than in the base.

An important part of these employment increases on the North Slope are
increases in the enclave sector; petroleum and construction employment
located at Prudhoe Bay increases with OCS development. This increase has
only limited impact on the local economy. Beaufort 0CS development also
leads to increases in the local sector; increases in local and state
government revenues and personal incomes, which result because of a

general expansion in wage rates, lead to growth in this sector.

The importance of growth in the local economy can be separated from total
growth by examining the distribution of employment between sectors on the
North Slope. The enclave sector includes portions of other construction
and transportation which cannot easily be separated. By including these
in the Tocal sector, we will overestimate the growth of the local economy.
During the exploration phase, there is very little affect on the 10ca]

economy. Of the 58 extra employees in 1987, 50 percent are directly
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TABLE 3.52. CAPE HALKETT SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)
' NORTH SLOPE

1979-2000
‘ Total Personal
Year Population Employment Income
(miTTions
of §)

1979 0 0 0.000
1980 0 0 0.000
1981 0 0 0.000
1982 0 0 0.000
1983 0 0 0.000
19841 36 35 2.464
1985 132 125 9.791
1986 194 183 15.087
1987 62 58 4.992
19882 372 328 30.143
1989 1,308 1,132 108. 654
1990 2,748 2,353 237.982
1991 1,926 1,566 - 164.477
19923 960 785 81.572
1993 782 713 . 77.696
1994 742 736 84.492
1995 718 753 91.212
1996 709 772 98.464
1997 652 734 98.832
1998 663 755 106.996
1999 586 687 102.661
2000 606 709 111.605

1Exp]oration begins
Development begins
3Production begins

SOURCE: MAP Regional Model
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TABLE 3.53. INDUSTRIAL DISTRIBUTION OF CAPE HALKETT
EMPLOYMENT IMPACT
(measured as changes from the base)
NORTH SLOPE REGION

1987 1991 2000
Employment % Employment % Employment %

Mining and Beaufort

0CS Construction 29 50.0 606 38.7 403 56.8 {
Other Construction 21 36.2 788 50.3 195 27.5 .
Trade 1 1.7 13 .8 8. 1.1
Services 3 5.2 69 4.4 38 5.4 B
Finance 0 0 9 .6 5 J .
Transportation 2 3.4 65 4.1 42 5.9 [
State and Local Govt. 2 3.4 15A .9 14 2.0 ::
Other* 0 0 0 0 4 .6

[

C

.

ey
b 3

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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associated with OCS petroleum activity. The local sector of the North
Slope economy in the base case consists of 4,513 employees in 1987, so
during exploration therlbcal sector increases by less than 1 percent.
By the end of the development phase in 1991, the total impact is 1,567;
of this 606 is in the pétro]eum enclave sector. At this time 1n‘the
base casee-the local seétor is 4,488 employees. During the deve]opment
stage, local employment increases approximately 21 percent. By:2000

direct 0CS impact employment stabilizes ati403; which is 57 percent of

‘the total émp]oyment-impatt. In the base case, the local sector is about

6,119 in 2000, so that impact increases the local sector employment approxi-

mately 5 percent. The gredtest growth in the local economy is during the
developmént stage; this is a result of the link between other construc-

tion, transportation, and the exogenous sector.

The overall distribution of this impact is different from both the base
and :the other scenarios. Direct Beaufort OCS employment and local con-
struction account for over 50 percent of the increased emp]oyment in all
stages of petroleum activity. This will impede the base case trend which
found trade, services, and finance employment increasing the proportion
of total employment. This will have adverse effects on the overall de-
crease in seasona]ity‘suggested in the base case. This may not be true
in the local econony , since the majority of the increase in the seasonal

industries will take place in the enclave sector.

213



Population
By 2000 the North Slope Borough population has increased by 606 over the

base case. This total will not have as large an impact on the local
population, since over half of this increase is the extra employment in
the enclave sector. The total popu]étion in the local sector is only
increased by 203 above the base levels; this is a 2.7 bercent increase
in population over the base. The effect on total popualtion is more
important in the other periods. By the end of development, the 1oca1‘

population is 1,320, or 17 percent higher than in the base.

Personal Income

The personal income impact peaks in 1990 when it is $238 million greater
than in the base case. This is also the year that direct 0CS employment
peaks. By 2000 personal income in the North Slope is 13 percent greater

than in the base case.

ANCHORAGE

Employment

Because of its past relation as the Alaska headquarters for petroleum

and petroleum support firms, Anchorage is assumed to experience increased
support activity as a result of North Slope development. This provides

a direct 1ink between the level of 0CS development and Anchorage economic
growth. Anchorage growth is also affected by increases in demand for
goods and services, which result from increases in the personal income of

the region and the rest of the state.
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Total employment in Anchorage is 4,426 greater than in the base case by
2000; this is a 2.6 percent increase in employment over the base. The
increase over the base increases throughout the period. By the end of

the éxp]oration phase in 1987, employment in Anchorage isv95 hfgher than -
in the base, and by the end of development in 1991, employment is 1,882
higher. The importance of impact-associated employment increases through-
out the period. The development of the Beaufort OCS according to the Cape
Halkett Scenario increases the growth rate from 3.1 percent in the base

case to 3.3 percent per year between 1977 and 2000.

The composition of this extra employment which results from OCS develop-
ment supports the structural changes found in the base case. Between 1977
and 2000 the base case saw an expansion of the importance of the Anchorage
local service sector, particularly trade and services. By examining thé
structural component of this extra employment, we can see this trend is
supported. In all phases, exploration, production, and development,
trade, services, and finance are more than 50 percent of the impact.
Tables 3.54 and 3.55 show the employment trends in Anchorage. Because

the industries which are less seasonal are important in the impact, the

trend toward reduced seasonality should be supported.

Population

The development of the Beaufort 0CS according to the Cape'Halkett Scenario
increases the concentration of popu]étion in Anchorage. By 2000 popula-
tion is 9,061 higher in Anchorage than in the base case; this is only

2.8 percent greater than in the base case. The majority of this impact

215



TABLE 3.54., CAPE HALKETT SCENARIO TOTAL ECONOMIC IMPACT

(measured as change from the base)

ANCHORAGE
1979-2000
' Total Personal
Year Population Employment Income
(millions
of $)
1979 0 0 0.000
1980 0 0 0.000
1981 0 0 0.000
1982 0 0 0.000
19831 0 0 0.000
1984 93 44 1.847
1985 256 133 5.595
1986 403 208 8.913
1987 - 230 95 4.080
19882 431 269 12.107
1989 1,185 907 41.564
1990 2,661 2,054 96.942
19913 2,909 1,882 91.671
1992 4,224 2,150 111.406
1993 4,811 2,334 125.180
1994 5,431 2,593 143.641
1995 . 6,116 2,875 164.734
1996 6,792 3,191 188.816
1997 7,293 3,411 208.156
1998 7,976 3,777 238.129
1999 8,350 3,963 257.469
2000 9,060 4,426 296.816
| ]Exploration begins
Development begins
Production begins
SOURCE: MAP Regional Model
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TABLE 3,55, - INDUSTRIAL DISTRIBUTION OF CAPE HALKETT

EMPLOYMENT IMPACT

(measured as changes from the base)

ANCHORAGE
1987 1991 2000

Employment %  Employment %  Employment %
Mining 8 8.4 20 1.1 56 1.3
Construction 5 5.3 103 5.5 225 5.1
Trade 29 30.5 598 31.8 1267 28.6
Services 29 30.5 616 32.7 1743 39.4
Finance 8 8.4 171 9.1 466 10.5
Transportation 9 9.5 185 9.8 303 6.8
State and Local Govt. 3 3.2 119 6.3 234 5.3
Other* | 4 4.2 70 3.7 132 3.0

*Includes Public Uti]fties, Communications, and Other

SOURCE: MAP Regional Model
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occurs in the production period. By the end of exploration, population
is less than 1 percent higher than in the state. Population is 1.1 per-
cent higher than in the base case because of 0CS development by the end

of the development phase in 1991.

The population impact in Anchorage is 71 percent of the total impact in
the state; this is greater than the 56 percent of total state bopu]ation
in Anchorage in 2000 in the base case. The effect of this will be to

increase the population concentration in Anchorage.

Personal Income

By 2000 personal income in Anchorage is $296.8 million greater than in
the base case because of 0CS development. Over half of this impact
occurs in the production phase. At the end of the development phase,
0CS development has increased personal income by only .1 percent over

the base.

FAIRBANKS

Employment
Tables 3.56 and 3.57 illustrate the growth of employment in Fairbanks.

Fairbanks has the smallest employment impact of any of the three regions

described in this section. By 2000 employment is only 1.4 percent higher

than in the base case. From 1978 to 2000 employment grows at an average

annual rate of 1;25 percent, compared to 1.19 percent in the base case.

At the end of the exploration phase, employment is 10 greater than in the

base case; after development, employment is .7 percent greater. Unlike

218

[[J“, B

[‘ [4. d




TABLE 3.56. CAPE HALKETT SCENARIO TOTAL ECONOMIC IMPACT
(measured as change from the base)

FAIRBANKS
1979-2000

Total Personal

Year Population Employment Income
(miTTions

of $)

1979 0 0 0.000
1980 0 0 0.000
1981 0 0 0.000
1982 0 0 0.000
1983 0 0 0.000
19841 22 8 0.617
1985 - 49 22 1.627
1986 74 33 - 2.440
19872 4] 11 0.815
1988 26 26 2.353
1989 -10 86 7.719
1990 11 210 18.393
1991 257 236 - 19.170
19923 822 372 29.745
1993 975 396 32.610
1994 1,089 422 35.958
1995 1,187 447 39.507
1996 1,266 472 43,273
1997 1,294 474 44,932
1998 1,338 495 48,842
1999 1,315 481 49.098
2000 1,319 500 53.066

]Exploration begins
Development begins
3Production begins

SOURCE: MAP Regional Model
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TABLE 3.57.

INDUSTRIAL DISTRIBUTION OF CAPE HALKETT
EMPLOYMENT - IMPACT
(measured as changes from the base)

FAIRBANKS
1987 1991 2000
Employment % Employment Employment %
Construction 2 18.2 24 10.2 65 13.0
Trade 3 27.3 57 24.2 119 23.8
Services 2 18.2 49 20.8 101 20.2
Finance 1 9.1 15 6.4 30 6.0
Transportation 1 9.1 27 11.4_ 60 12.0
State and Local Govt. 1 9.1 46 19.5 91 18.2
Other* 1 9.1 18 7.6 3 6.8

*Includes Public Utilities, Communications, and Other

SOURCE: MAP Regional Model
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the other scenarios, state and local government does not play as important

a role in the expansion resulting from Cape Halkett development. The major

sectors in the impact employment are trade and services. The majority of
the impact is in the local support industries which are the least seasonal.
This should support the reduction of seasonality suggested in the base

case.

The impact in Fairbanks is small for two reasons. First, there is no
direct OCS employment assﬁhed to locate in Fairbanks, as there.was with
the construction of the trans-Alaska pipeline. Second, because Fairbanks
is small, the support sector response is not as great as Anchorage for

either growth within the’region or growth in other regions.

Population

The population impact in Fairbanks as a result of Cape Halkett develop-
ment does not eliminate the decline in population found in the base case
after>1987._ Between 1987 and 2000 population falls by 663; this is less
than the decline of 1,942 found in the base case. The production phase
is most important for providing this additiona]_growth; approximately 80
percent of the additional population is achieved in this period. In both
the exploration and production phases of this development, the population
impact is less than 1 percent of base case popu]ation. Because of the
small size of this population impact, it has only minimal effect on the
population decline associated with the end of the construction of the

Alcan pipeline.
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Personal Income

By 2000 personal income in Fairbanks has increased by $53.1 million over
the base case; this is 2.4 percent greater. More than half of this impact
occurs in the production phase. By the end of devélopment, Fairbanks'

peréona] income is less than .1 percent greater than in the base case.

Summary and Assessment of Impacts

Development of the Beaufort OCS according to the Cape Halkett Scenario

will have minimal impacts. Cape Halkett has this effect because it fs

one of the smallest fields of all the scenarios and there is no state share
of the production from this field. These two factors minimize the addi-
tional employment and population results from development. Cape Halkett
increases population and employment by approximately 2 percent over the

base by 2000. There are no major population increases in any year; in-

stead, growth is spread out through the entire period, which also minimizes

the impact.

Development according to this scenario has the same effect on the base
case trends as in the other scenarios. It supports the general structural
change which increases the importance of employment in the trade, service,
and finance sectors and, because of this, will likely reduce seasonality.
Because the increased economic opportunities reduce the outmigration of
the young, Cape Halkett development slows the general aging of the popu-

lation found in the base case.

The regional effects of OCS development following the Cape Halket scenario

are similar to the other scenarios. The concentration of activity in
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Anchorage is supported by this development; by 2000 71 percent of the
population impact is in Anchorage compared to 56 percent of the base popu-
lation. The North Slope also experiences the majority of the direct em-
ployment impact. As in the other cases, the long-term impacts on the
local economy are small, since almost 57 percent of the impact employment
is in the enclave sector. Fairbanks has very little impact, with total
employment being just over 1 percent greater than in the base case. The
main reason for this is the smaller state governmént response which is a

major transmitter of growth for Fairbanks.

223



IV. SENSITIVITY ANALYSIS
As discussed earlier in both parts i and II, the assumptions forming the
basis for both the base and development scenarios are often highly spec-
ulative and in some cases extremely arbitrary. Consequently, it is
necessary to investigate the extent to which our major findihgs in part

II1l are sensitive to the most speculative and arbitrary of these assump-

tions,

The major assumptions to which we plan to test the sensitivity of the
part III analysis fall generally into four categories. First are the
assumptions concerning the development plan. These assumptions encom-
pass all aspects of the development plan affecting levels and timing of
direct employment and production at each site. Such assumptions would
include geology, location, resource levels, technology, and the timing
of various development activities. Second are those assumptions con-
cerning the state expenditure policy adopted throughout the forecast
period. Third are those assumptions regarding the level of state petro-
Teum revenues induced by each development.  Finally, we consider the
assumption implicit in thé previous analysis that new direct employment
in the petroleum and construction sectors generates the same migratory
response as do employment changes in the endogenous and other exogenous

sectors of the Alaska economy.

- Sensitivity to the Choice of Development Plan

The specific development plans chosen for analysis in part III were de-

signed to capture several elements of the uncertainty surrounding
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offshore development in the Beaufort Sea. However, they do not by any
means capture the full range'of uncertainty, and other development plans

are equally plausible. Two such plans were  examined--one which incor-

porates a much larger scale of development than described by the part III

scenarios, and the other a completely pessimistic scenario in which

exploration yields no commercial discoveries.

MULTIPLE DISCOVERY SCENARIO

One alternate development scenario for the Beaufort region is one that
considers the prospéct of multiple discoveries and simultaneous develop-
ment of those discoveries. Because of the highly non]ineaf nature of
the economic relationships represented by the model as well as the im-
portance of the fiscal policy response of state government in the total
impact, the impact of a development scenario involving overlapping de-
velopment of multiple discoveries is not simply the sum of the impacts
of individually considered discoveries. This suggests a test of the
sensitivity of the conclusions to this procedure of individual discov-
ery analysis by contrasting the impacts of part III with a composite
scenario in which all three developments (Prudhoe, Camden-Canning,

and Cape Halkett) occur simultaneously.

Two such hu]tip]e discovery scenarios were examined. In the first, the
"High Composite” case, three developments corresponding to the Prudhoe
High discovery, the Camden-Canning discovery, and the Cape Halkett dis-
covery, all occur. In the second, the "Low Composite" case, the Prudhoe
Low discovery is developed along with the Camden-Canning and Cape Hal-

kett discoveries.
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As shown in Table 4.1, the impact of the multiple developments in the
"High Composite" case is substantially greater than the sum of individ-
ually considered development impacts, while this effect is much less

pronounced in the "Low Composite" scenario.

These results suggest at least some caution in the interpretation of the
results of part III éhd may be suggestive of an alternative methodology
for future analysis. Table 4.1 illustrates that it would be erroneous

to interpret the impact of a large scale development program involving
discoveries at more than one of the selected sites as simply the sum of
the impacts of isolated developments. Whether or not this suggests a
deficiency in the methodology of part III depends on whether the composite
scenario is more or less likely to occur than is a single isolated
discovery. If the composite scenario is more 1ikely, then the methodol-
ogy of part III will understate impacts, with the degree of understatement

dependent on the size of developments in the composite scenario.

"EXPLORATION ONLY" SCENARIO

On the other hand, there is a great deal of uncertainty surrounding the
geology of the Beaufort Sea, and it is entirely possible that the ex-
ploration of the 1eased area may fail to yield any commercial discoveries
whatsoever, in which case any of the scenarios considered in part III will
have overstated the impact of the leasing program. Such a case, con-
sisting of a short spurt of exploration activity only, was developed by
Dames and Moore (Dames and Moore, 1978) and its impact assessed using

the MAP model. The direct employment requirements of such a program
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TABLE 4.1, EFFECT OF BEAUFORT SEA DEVELOPMENT ON VALUES

Scenario

Prudhoe (High)
Camden-Canning
Cape Halkett
Total.

Composite "High"

Prudhoe (Low)
Camden-Canning
Cape Halkett
Total

Composite "Low"

OF KEY VARIABLES IN THE YEAR 2000

Variables :

~Fund
Population Employment Income Balances
(MiTTions (MiTlions

of $) of $)
40,157 18,697 1,587.8 7,699.0
26,556 11,654 1,007.8 8,281.4
12,748 5,872 513.3 28.6
79,461 36,220 3,108.9 16,009.0
93,366 44,590 3,792.6 10,207.5
18,215 7,775 668.4 3,657.0
26,556 11,654 1,007.8 8,281.4
12,748 5,872 513.3 28.6
57,519 ° 25,301 2,189.5 11,967.0
58,548 25,973 2,231.5 10,744 .1

SOURCE: MAP Statewide Model.
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are presented in Table 4.2. Exploration employment peaks in 1981 at

62 persons and ends byv1987. Constfuction begins in 1980, peaking at an
employment of 30 persons in 1982 and ceasing by 1987. Table 4.3 presents
the impact of this spurt in activity on total state employment, popula-

tion, income, and the state fiscal position.

The magnitude of the impacts induced by such a seemingly small and short-
Tived spurt in employment may appear surprising. While direct emh]oyment
peaks at only 79 and then falls to zero, the long-run impact on total em-
ployment is forecast to be 730 and the long-run impact on population to
be 1710. Two points should be made regarding these resu]tsf‘ First, with
such small numbers, we may be extending the model beyond what can reason-
ably be expected in terms of precision. Second, to the extent that such
an effect does occur, it consists almost entirely of the effects due to
changes in state government expenditure induced by the receipt of the
initial bonus payment and by the influx of population induced by the
spurt of exploration employment. The fiscal effect accounts for 89 per-
cent of the impacf on population, 95 percent of the impact on employment,
and 93 percent of the impact on personal income in the year 2000. This
result points dramatically to the importance of the expenditure response
in the measurement of the impacts of offshore development. - We turn now

to consider such effects.

Sensitivity to State Expenditure Policy

In the analysis of parts II and III, it was necessary to specify an expen-

diture rule to capture the essential features of state fiscal policy
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TABLE 4.2. DIRECT EMPLOYMENT REQUIREMENTS
-EXPLORATION ONLY SCENARIO-

Petroleum
Year Sector
1979 30
1980 46.
1981 62
1982 49
1983 33
1984 33
1985 16
1986 16
1987 0

SOURCE: MAP Statewide Model.
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Construction
Sector

0
13
25
30
21
21
13
13

0

Total
30
59
87
79
54
54
29
29




TABLE 4.3. [IMPACT OF "EXPLORATION ONLY" SCENARIO ON
MAJOR ECONOMIC VARIABLES (1980-2000)

Personal State State Fund
Year Population Employment Income Revenues  Spending Balances
(million $)(million $)(million $)(million $)
11980 282 200 8.73 125.4 .5 125.0
1985 1,243 643 27.68 19.9 20.4 250.0
1990 1,284 541 27.51 19.7 22.9 250.0
1995 1,475 618 39.35 18.9 29.2 212.4
2000 1,710 730 58.22 15.6 37.8 - 132.7

SOURCE: MAP Statewide Model.
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over the forecast period. Inasmuch as it is actually a matter of policy
choice, this rule might follow any of an infinite number of possible
specifications. However, the establishment of a permanent fund into
which some fraction of state petroleum revenues is to be deposited sets
the framework for a fiscal policy under which current expenditures equal
total revenues less permanent fund contributions. Thus, the expenditure
rule assumed for the base case has the state spending available revenues
less permanent fund contributions until such behavior would require
decreases in real per capita expenditures, at which point the staté dis-
saves past accumulated balances in order to maintain such levels. How-
ever, even if we accept the general form of this expenditure rule, the
rate at which eligible revenues‘is deposited in the fund may vary con-
stitutionally anywhere from 25 percent to 100 percent. The choice of

60 percent in the analyses of parts II and III was arbitrary, and the sensi-

tivity of measured impacts to this choice needs to be tested.

Two extreme cases were examined to test this sensitivity. In the first
case, it was assumed that the minimum level of 25 percent was contributed
to the fund. In the second case, it was assumed that the rate was set at
100 percent. Using the Prudhoe Low discovery scenario as an example,
both the base case and the development case were rerun using the 25 per-
cent and then the 100 percent rule and the measured impacts compared with
those under the 60 percent rule used in the analysis of part III. Table
4.4 presents this comparison. Several points are worth noting in this
comparison. First, the level of the major economic variables is ex-

tremely sensitive to the choice of an expenditure rule. For example,
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TABLE 4.4. IMPACTS OF OCS DEVELOPMENT (PRUDHOE LOW SCENARIO)
‘ UNDER ALTERNATIVE EXPENDITURE RULES
Population : Employment Personal Income1 Fund Balances!

25% 60% 100% 25% 60% 100% 25% 60% 100% 25% 60% . 100%

Year Rule Rule Rule Rule Rule Rule Rule Rule Rule Rule Rule Rule

1980 258 260 297 198 199 227 8.742 8.738 9.602 125 125 125

1985 1,732 1,743 1,759 915 920 924 42.184 41.996 41.738 250 250 250

1990 9,890 9,493 9,494 5,439 5,167 5,160 322.430 306.012 302.395 355 396 357

§§ 1995 15,948 15,326 15,242 7,829 7,459 7,405 560.860 532.250 523.230 1,555 1,686 1,371
2000 19,165 18,215 17,973 7,775 7,625 715.410' 668.420 649.860 3,435 3,657 3,797

]Mi]]ions of dollars

SOURCE :

MAP Statewide Model.
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population in thé year 2000 is nearly 596,000 under the 25 percent rule,
576,000 under the 60 percent rule, and 554,000 under the 100 percent
rule. Nonetheless, despite these large differences in levels of the
major variables, the interesting point brought out clearly by Tab]e‘4.4
is that the measured impacts of the offshore development undergo only
minor variations in response to these major fiscal policy variations.
Thus, the choice of the 60 percent rule in the analysis of part III,
though arbitrary, appears to be innocuous in its effects on the measured

impacts of such development.

A second and more important issue arises concerning the choice of an

expenditure rule, namely, the assumption implicit in the analysis of

part III that the state chooses to spend new petroleum revenues induced by

0CS development according to the same expenditure rule adopted in the

base case. Should the state behave differently in the face of the new

revenues, our measured impacts might change significantly. Even if it is

implausible that the state's behavior is such as to differentiate in some

way between OCS and non-0CS petroleum revenues, it may be useful to dis-

tinguish for purposes of analysis that portion of the total impact due to

changes in state fiscal policy from that which is due to endogenous

changes in the private economy.

In order to isolate the component of the total measured impacts attribut-

able to state fiscal policy changes, two cases were examined for each of
the development scenarios. In the first case, we assume that the state

holds its absolute expenditure levels at the levels of the base case in
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the face of offshore development and the activity it induces. However,
because 0CS development activity induces both migration and price changes,

such a policy would necessarily entail a cut in real per capita expendi-

"~ tures. Consequently, a second case is examined in which the state is

assumed to hold the Tevel of real per capita expenditures at their base
case levels as offshore development proceeds. Neither of these cases is
presented as plausible response patterns by the state--the state cannot
adjust its behavior in the face of the development to confofm to some
hypothetical notion of what it would have done in the absence of the
development. Rather, these caseé permit us to separate, for purposes of
analysis, the portion of the total impact due to fiscal policy changes
and, of this fiscal component, the portion réduired simply to maintain
the 1eve1 of state services per capita at the levels which would have

occurred without the development.

The results of these simulations are presented in Table 4.5. The third
column presents the impact of each of the developments on the major eco-
nomic variables in the year 2000. These are the impacts presented in
part III which arise from sta£e expenditure policy based on the "60 percent
rule" discussed earlier. Using this rule, the state changes both total
and real per capifa expenditures in response to migration and new petro-
Teum and non-petroleum revenues induced by the offshore development. The
first column presents the total impact which would have occurred had the
state maintained its absolute expenditure levels at their base case values.
This can be interpreted as the purely endogenous portion of the impact re-

sulting from changes in the private economy. However, this results in a
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TABLE 4.5. MEASUREMENT OF COMPONENT OF TOTAL IMPACTS DUE
TO CHANGES IN STATE GOVERNMENT EXPENDITURE

' ~ Impact in the Year 2000
Holding Total Holding Real Per Using 60%

Expenditures Capita Expenditures Expenditure

Scenario Variable at Base Levels at Base Levels Rule
Prudhoe Population 15,341 ; 28,350 40,157
(High) Employment 5,915 12,621 18,697

Income 1 566.1 1,103.0 : 1,587.8

Fund Balances 14,600.3 - 11,408.2 7,698.9
Prudhoe Population 8,985 ' 16,680 18,215
(Low) Employment 3,189 : 7,087 7,775

Incomel : 304.7 614.9 668.4

Fund Balances! 6,280.5 4,399.8 3,657.4
Camden- Population 13,674 25,034 26,556
Canning Employment 5,096 10,983 11,654

Income! 485.6 . 955.2 1,007.8

Fund Balances! 11,523.1 8,861.2 8,281.4
Halkett Population 7,186 12,857 12,748
Employment 2,889 5,926 5,872

Income 276.4 517.9 513.3

Fund Balances! 1,035.2 -87.5 28.6

]M111ions of dollars

SOURCE: MAP Statewide Model.




S

]

FUR R G o Grn o

decline in real per capita state spending from the base levels. Should
the state maihtain_rea] per capita expenditures at the base case levels,

the impacts of column (2) would result.

In the Prudhoe High case, the state would accumulate new balances total-
ing $14.6 billion by 2000 if expenditures were held at their absolute
base case levels, and the impacts of the development on]d_be limited to
slightly over one-third of the total impact which occurs as a consequence
of the 60 percent rule. Under that rule, the state spends nearly $7 bil-
Tion of these induced revenues, about $3 billion of which is required to
maintain the level of per capita services which would have occurred
without the development, and the remaining $4 billion to increase the

level of real per capita expenditures.

In the Prudhoe Low case, the state spends $2.6 billion of new revenues
totaling $6.3 billion, about $1.9 billion of which is required to maintain
base levels of real per capita expenditures. This spending pattern re-
sults in a total impact on the major economic variables which is about

twice as large as the purely endogenous impacts.

In the Camden-Canning case, the state spends $3.2 billion of induced
revenues, of which $2.6 billion is required to maintain base levels of
real per capita expenditures, resulting in a total impact of about twice

the size of the purely endogenous effects.
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In the Cape Halkett scenario, the state spends all but $29 million of its
induced revenues of $1 billion but is still unable to maintain real per
capita expenditures at their base case levels. This expenditure pattern
induces impacts of less than twice the purely endogenous effect, but
maintaining real per capita spending at the base case levels would re-
quire even additional spending by the state. This insufficiency of
revenues to finance base case levels of real per capita expenditures
contrasts with the other three cases in which real per capita expendi- .
tures rise under the 60 percent rule and stems from the fact that the
Cape Halkett development occurs on exclusively federal property, thus
failing to generate the royalties and production taxes characteristic

of the other developments.

These results point to a central feature of the impacts of offshore
development in Alaska. Because of the dominant role of the state and
local government sector in the state, and the magnitude of the fiscal
changes 1likely to be induced by offshore development, induced changes in
state fiscal behavior overwhelm the purely endogenous changes induced by
direct employment requirements. Furthermore, because of the responsive-
ness of state expenditures to induced revenue changes, an examination of
the sensitivity of the part III conclusions to our revenue assumptions is

in order. We turn now to such an examination.
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Sensitivity to Revenue Assumptions

Fof reasons discussed above, the fiscal response of state government to
the changes induced by offshore deve]opment will dominate the total eco-
nomic impact of suéh projects. Because this response is in part deter-
mined by exogenous petroleum revenues, the sensitivity of our major

impact measures to these revenue estimates needs to be examined.

Errors in the estimates of petroleum revenues presented in part III might
stem from any of a variety of sources, such as:
o variations in production rates from assumed levels;
o variations in wellhead value due to misestimation of market prices
or transport costs;
o variations in production tax rates or royalty rates due to tax Taw
changes or the introduction of royalty bidding; or
o variations in the distribution of federal/state resource ownership
from that assumed in part III.
Consequently, the estimates of part III mﬁst be considered highly specula-

tive and subject to wide margins for error.

Because of this, each of the development scenarios was rerun using petro-
leum revenue estimates 50 percent higher and 50 percent lower than those

assumed in part III. While these are extremely wide margins for error, they

-are not unrealistic in light of the uncertainty surrounding the revenue

estimates. For example, should the state of Alaska win its jurisdictional
dispute with the federal government over the determination of the three-

mile boundary, its share of the Prudhoe High or the Prudhoe Low discovery
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would increase by over 50 percent from that assumed in part III. Table
4.6 presents the results of these alternate simulations for each of the

four discoveries.

The table suggests that the measured impacts of the Prudhoe Low discovery
and the Cape Halkett discovery on population, émp]oyment, and income

are relatively insensitive to these wide variations in exogenous revenues.
The Camden-Canning scenario is particularly sensitive to underestimation,
but because of the small area of disputed ownership within the Camden-
Canning discovery area (a state victory in the jurisdictional dispute
would increase the state share of the discovery by only 8 percent), it is
not subject to as much risk of underestimation as the Prudhoe scenarios,

for example.

On the other hand, the Prudhoe High scenario impacts are extremely sensi-
tive to the exogenous revenue estimates. Should exogenous revenues be 50
percent larger than estimated in part III, the impact of such development on
the major economic variables would be over 50 percent larger than esti-
mated in part III. Should such revenues be 50 percent lower than estimated,
impacts would be some 33 percent lower than estimated. In summary, one
would have to conclude that given this extreme sensitivity, combined with
the fact that the state ownership of the Prudhoe High discovery could

easily increase by 50 percent or more with a favorable court decision,

the measured impacts of the Prudhoe High discovery reported in part III

must be regarded as extremely speculative.
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TABLE 4.6. SENSITIVITY OF MEASURED IMPACTS TO ERRORS
IN PETROLEUM REVENUE ESTIMATES

With 50%

With 50%
Overestimate Measured Underestimate
» of Petroleum Impact in of Petroleum
Scenario Variable Revenues Part III Revenues
Prudhoe Population 27,597 A 40,157 61,136
(High) Employment 12,235 18,697 29,554
Income 1,071 1,588 2,464
Fund Balances 4,754 . 7,699 8,024
Prudhoe ~ Population ‘ 17,144 18,215 19,277
(Low) Employment 7,280 7,775 8,268
Income 629 668 , . 707
Fund Balances 1,261 - 3,657 6,054
Camden- Population 25,564 26,556 35,389
Canning Employment 11,192 11,654 16,441
Income 971 1,008 1,391
Fund- Balances 3,300 8,281 ’ 11,383
Halket Population 12,723 12,748 - 12,768
~ Employment 5,860 5,872 5,882
‘Income - v 512 513 514

Fund Balances =353 29 410

SOURCE: MAP Statewide Model
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Sensitivity to Migration Response

The final test to which the conclusions of part III were put related to the
assumption implicit in the analysis of part III that changes in exogenous
construction and petroleum sector employment in response to offshore de-
velopment induce the same patterns of migration from the Lower 48 as do
changes in employment in any other sector. This has been the subject of
some criticism inasmuch as it is alleged that the new employment generated
by offshore development is highly specialized, and known to be so, so that
it does not induce the patterns experienced in the past when new employ-
ment was felt to be open to any migrant who appeared. Thus, it is argued
that the effects of such employment thanges are likely to have minimal

effects on inducing migration.

Consequently, using the Prudhoe Low case as an example, a simulation

was performed in which it was assumed that changes in petroleum and exo-
genous construction sector employment have no effect whatsoever on net
migration throughout the forecast period. This is an extreme assumption
which undoubtedly overstates any reasonable case which could be made for
a diminished migratory response. However, even with this extreme assump-
tion, the total population impact of the development by 2000 is less than
3.2 percent different from the estimated impact assuming a normal res-

ponse, as shown in Table 4.7.
While such a difference matters in the initial development years, the

effect of the direct employment is quickly dominated by the effect of the

- induced employment in determining net migration, so that the effect of
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TABLE 4.7.

IMPACT OF PRUDHOE LOW DEVELOPMENT ON
STATE POPULATION UNDER ALTERNATIVE
MIGRATORY RESPONSES TO DIRECT EMPLOYMENT
IN CONSTRUCTION AND PETROLEUM

Full No
Migratory Migratory %
Year Response Response Difference
1980 260 161 -38.1
1985 1,743 1,618 - 7.2
1990 9,493 8,204 -13.6
1995 15,326 14,066 - 8.2
2000 18,215 17,627 - 3.2

SOURCE:

MAP Statewide Model.
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varying this assumption, even if information were available on how to do

so, would be insignificant in its effect on our final conclusions as to

measured impacts.

244

—




L ] L ] L ]

-

Ll

Gl

V. SUMMARY AND CONCLUSIONS

In this repokt, we have set out to assess the major impacts that an off-
shore oil and gas development in the Beaufort Sea would have on the pro-
cess of Alaska economic growth and the distribution of these impacts among

the various regions of the state.

For all of the scenarios examined, the qualitative nature of the influence
of the development on the growth process is similar. The development pro-
gram generates a wave of direct employment activity in the construction
and petroleum sectors, building to a peak several years after the start of
development, then declining to a stable long-term 1eve1‘a$ production com-
mences. These activities generate streams of new private incomes and
public revenues, which induce a set of impacts which may be separated
conceptually into two parts. First, the expenditure of wages and salaries
earned in direct employment generates further income and employment in the
endogenous sectors of the economy through the increased demand for. the
output of these sectors. Second, the expendifure of new public revenues
by state and local governments generates a first round of employment in
both government and the construction industry (through capital expendi-
tures), which in turn induces multiplier effects throughout the endogenous
sectors. Of the two components, the analysis of part IV demonstrates that
the latter was generai]y the dominant effect. The increased incomes
generated by both effects have their greatest impacts on the growth of the
support sectors--trade, services, and finance, which increase in share of

total employment as a consequence of the development. Changes in both
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income and employment, however, serve to induce increased net migration
into the state, so that despite short-term gains in per capita income at
the peak of development, the long-run 1mpact of such deVelopmenf is to
increase the level of state population with per capita incomes virtually

unchanged.

With regard to the regional distribution of developmental impacts, we find
that virtually all of the direct employment activity associated with such
development will occur within the North S]ope'Borough. However, because
of the "enclave" type nature of these direct activities, combined with the
dominance of Anchorage as a statewide distribution and support center,
very little of the induced employment impacts of development occur in the
North Slope Borough, but rather are overwhelmingly concentrated in
Anchorage. The fiscal effect described above serves to reinforce this
dominance of Anchorage in absorbing the bulk of any impacts, as well as

to induce impacts in the Fairbanks region.

Quantitatively, the major long-run impacts of each of the scenarios ex-
amined are summarized in Table 5.1. As seen in the table, the single most
important determinant of the relative importance of the impacts of each
scenario was discovery size, with the 1.9 billion barrel discovery of the
Prudhoe High scenario dominating the scenarios with long-run impact of
over 40,000 on state population, over three times the impact associated
with the .8 billion barrel discovery at Cape Halkett. However, the effect
of resource ownership is also readily apparent from the table. For ex-

ample, the peak of direct employment requirements for the Cape Halkett
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SOURCE: MAP Statewide Model
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TABLE 5.1. SUMMARY OF LONG RUN IMPACTS OF ALTERNATIVE
: DEVELOPMENT SCENARIOS
Direct Discovery % State
Scenario Employment Size Owned Impact in the Year 2000
Fund
Peak 2000 0il Gas Population Employment Income Balances
(BB) (TCF) (millions (millions
of §) of §)
Prudhoe
High 1,759 940 1.9 4.75 61 40,156 18,696 1,587.8 7,699.0
N Prudhoe
~ Low 1,027 502 0.8 1.60 64 18,212 7,774 668.3 735.3
Camden-
Canning 1,346 806 1.3 3.25 87 26,556 11,654 1,007.8 8,281.4
Cape
Halkett 897 459 0.8 O 0 12,748 5,872 513.3 28.6



scenario is about 12 percent lower than those aséociated with the Prudhoe
Low scenario, while the impacts associated with the Halkett scenario

. are 30 percentllower than those of the Prudhoe Low case. This reflects
the dampened fiscal effect attributable to federal ownership of the
Halkett properties. With respect to the regional distribution of impacts,
Table 5.2 summarizes the effects of each of the four scenarios, clearly
pointing out the dominance of Anchorage in absorbing nearly 60 percent of
the income increases, over 75 percent of the employment impécts, and

about 70 percent of the population impacts of the development program.

As mentioned repeatedly throughout this report, many of the central fea-
tures of Béaufort Sea development remain unknown, and, consequently, many
of the assumptions incorporated into the scenarios must be regarded as
highly speculative. As the analysis of part IV illustrated, many of the
measured impacts presented here are insensitive to the more speculative
and arbitrary of our assumptions. However, other conclusions, such as the
impacts of the Prudhoe High case, are highly sensitive to very speculative
assumptions, such as the outcome of the federal/state jurisdictional dis-
pute, and must be regarded as tentative until more information becomes
available. In addition to the uncertainties brought out in the analysis,
;evera] more basic variations could alter our analysis in fundamental ways.
First, projections regarding energy supplies over so long a period as the
twentychree year forecast presented here risk'neg]ecting major technolog-
ical changes, the discovery of substitute energy forms, or alternative
crude supply sources which would completely invalidate our implicit assump-

tion of continued demand for North Slope crude through the year 2000.
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Variable

TABLE 5.2.

Region

Anchorage
Fairbanks
North Slope

Population

Employment Anchorage
Fairbanks

North Slope

Income Anchorage
Fairbanks

North Slope

SOURCE: MAP Regional Model

SUMMARY OF DISTRIBUTION OF

IMPACTS BY REGION

Percent of Total Year 2000 Impact

Prudhoe
High

59.
10.
15.

0
4
6

~ o000

~NN Oy
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Prudhoe
__Low

6
1

9.
0.
3.

[e>NooNe)]

9
2
7

Camden-
Canning

70.
10.
4.

75.
8.

-10.

58.
10.
19.

4
2
2

~N PO

Cape

71

57.
10.
21.

Halkett

a
10.
.8

4
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Second, it is possible, though.unlikely, that major new discoveries of oil
or gas in the Prudhoe area, in the National Petroleum Reserve, or in the
Arctic Wildlife Range would fill existing TAPS capacity prior to the on-
set of production from the Beaufort Sea, thus either requiring construc-
tion of new pipelines, utilization of alternative transport modes, or the
cutback of production from earlier discoveries to ration existing capacity.
Third, new legislation by Congress or the Alaska Legislature could signi-
ficantly alter the institutional arrangements surrounding O0CS development
in ways which would substantially alter the impacts of such developments.
Finally, the introduction of changes in the regional structure of the
Alaska economy, such as would be introduced by a capital move, would alter
the regional distribution of impacts, most 11ke1y intensifying even further
the proportion of 1hpacts occurring in Anchorage and the Southcentral

region.

However, within the existing structure of technology, market demand for
0il, regional economies, and institutional arrangements, the analysis pre-
sented above presents at least a plausible range of impacts to be expected
| from Beaufort Sea development, as well as a methodology for the incorpora-
tion of additional information into the assessment of these impacts as

such information becomes available.
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APPENDIX A: METHODOLOGY AND ASSUMPTIONS
OF MAP MODEL

The MAP Statewide Model

The basic model to be utilized in the analysis. of the Beaufort Sea
development scenarios is the statewide econometric model of the Alaska
economy deVe]oped by the Man-in-the-Arctic Program (MAP) presently being
conducted joint]y by the Institute of Social and Economic Research of
the University of Alaska and the Joint Center for Urban Studies of MIT

and Harvard University.]

The model consists of three major components--
an economic model of state incomes and employment, a demographic model
of state population, and a fiscal model of state and local government
revenues and expenditures and federal tax payments. We now proceed to a

description of each component and the linkages between them.

THE ECONOMIC MODEL

The economic component of the MAP model is designed to produce projections

of Alaska prices, incomes, output, and employment. In the model, the
state économy is broken down into fourteen sectors, as shown in Table
A-1. Of these, six sectors--agriculture, forestry, fisheries, federal
government, manufacturing, and mining (including petroleum)--are wholly

exogenous. That is, these sectors are affected primarily by influences

Isee David T. Kresge, "Alaska's Growth to 1990," Alaska Review of

Business and Economic Conditions, January 1976; Daniel A. Seiver, "Alaskan

Economic Growth: A Regional Model with Induced Migration,” Anchorage,
1975; Scott Goldsmith, "Fiscal Options and the Growth of the Alaskan
Economy," Anchorage, 1977; and David T. Kresge, et al, Issues in Alaska
Development, forthcoming 1978.
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TABLE A.1. INDUSTRIAL CLASSIFICATIONS, MAP STATEWIDE MODEL

Exogenous Industries

. Agriculture

. Forestry

. Fisheries

. Manufacturing

. Mining (Petroleum)
Federal Government

YOI WM —

Endogenous Industries

7. Trade

8. Services

9. Finance

10. Transportation
11. Communications
12. Public Utilities

Mixed Industries

13. Construction
14, State & Local
Government

external to the Alaska economy so that output and/or employment in each
of these sectors must be estimated outside of the model and input exo-
genously for a model run. A development "scenario" consists largely of
these exogenous sector employment and output assumptions. Six other
sectors--trade,‘finance, services, transportation, communications, and
public utilities~-are treated as wholly endogenous inasmuch as production
and employment in those sectors is aimed solely at satisfying local de-
mands. Other sectors, namely construction and state and local govern-
ment, have both exogenous and endogenous components. Construction sector
activity consists of both exogenous employment in such activities as
pipeline and petroleum sector facility construction as well as endoge-

nous employment involved in the construction of homes, offices, roads,
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and other facilities designed to serve Tlocal demands. State government
grows largely in response to either revenue changes or population growth
induced both by the growth of endogenous state incomes (personal and
corporate income taxes, licenses, and fees), as well as the exogenous

growth of resource related revenues (bonuses, royalties, etc.).

Figure A-1 presents schematically the structure of the state economic
model. The model consists of a series of simultaneous equations, cali-
brated for the historical period 1961 to 1974. The variables in the
economic model are estimated roughly as follows: An Alaska price index
is estimated as a function of both the U.S. Consumer Price Index and the
growth in Alaska employment. Industrial employment is estimated outside
of the model for the exogenous sectors, and output for such sectors is
determined by historical relationships with employment in such sectors.
For the endogenous component of the construction sector and the other
endogenous sectors (except for state and local government, described
below), output is estimated as a function of state real disposable per-
sonal income. Sectoral employment is then estimated from historical
relationships between sectoral output and employment in the state. Sec-
toral wage rates are computed as a function of real average weekly earn-
ings in the U.S., as well as the Alaska price index, and in the case of
sectors particularly sensitive to exogenous "booms," such as transporta-
tion, petroleum, and construction, by the proportion of total employment
engaged in petroleum and exogenous construction. Alaska wages and
salaries are computed as the sum of the product of sectoral employment

and wage rates, and personal income is estimated as a function of wages
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and salaries. Personal tax payments (calculated from the fiscal model
described below) are subtracted fkom personal income to arrive at dis-
posable personal income. Real disposab]e'persohal income, by producing
local demands, then acts to determine endogenous industrial output. Be-
cause of this interrelationship petween incomes and output, both are

simultaneously determined in each time period.

THE DEMOGRAPHIC MODEL

A second component of the MAP statewide model forecasts Alaskan popu-
lation growth. The structure of the demographic model is shown in Figure
A-2. Population growth is determined by two factors--the rate of natural
increase (excess of births over deaths) and the rate of net migration to
or from Alaska. Net migration‘to or from the state is determined by two
factors--changes in state employment and the ratio of Alaska non-Native
real per capita income to average U.S. real per capita income. The age-
sex distribution of the population, as altered by net migration, combined
with fehti]ity and mortality rates, then determines the rate of natural
increase. The output of the state population model is an annual forecast
of total population. The model also provides the age-sex and Native-

non-Native distributions for the annual forecast of population.

THE FISCAL MODEL

Because of the central role of the federa], state, and local government
sectors in the determination of the overall level of economic activity,
and consequently state migration, in Alaska, the third component of the

MAP statewide model is devoted to an explicit modeling of the behavior
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of the government sectors in Alaska. The functions of the fiscal model
within the larger MAP model are threefold: first, to calculate personal
tax payments in order to derive disposable personal income from personal
income; second, to provide a framework for'thé analysis of alternative
choices for explicitly modeled policy variables; and finally, to provide
the basis for estimates of state and local government employment which

result from such policy choices.

Figure A-3 represents schematically the structure of the MAP fiscal model.
Estimation of federal, state, and local tax and non-tax payments is accom-
plished by a set of equations which estimate the federal tax base in
ATaska from personal income, then estimate federal personal income taxes
as a function of this base. Inasmuch as the state income tax in Alaska

is tied to the federal tax, state income tax payments are estimated as

a function of federal income‘tax payments. Miscellaneous tax and non-tax
payments are then estimated as a function of personal income, and the

sum of federal, state, and miscellaneous tax payments constitutes the

difference between personal income and disposable personal income.

As mentioned above, a further function of the fiscal model involves com-
puting the levels of employment occurring within the government sectors.
For the federal sector, employment is exogenously set. However, the de-
termination of state and local government employment requires an explicit
modeling of state and local revenues and expenditures, where elements of

each involve policy choices rather than projections based on simple
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historical relationships. We turn now to an examination of how state

and local revenues and expenditures are modeled.

At the state Tevel, revenues are of three types. First, there are
"endogenous" taxes, such as the personal income tax, corporate income

tax, business license tax, and so on, which depend on the existing rate
structure and the overall level of economic activity in the state. Such
revenue items are modeled as functions of 1ncdme, output, orvsome other
indicator appropriate to the relevant tax base. A second type of revenues

might be called "exogenous, such as royalties, bonuses, and severance
taxes, which depend not only on tax rates and state leasing procedures,
but 1arge1yroh factors outéide the state's control such as world oil
prices, transportation costs, geology, fedéra] policy, and so on. These
revenue estimates are developed outside of the model as part of the de-
ve]opment‘scenario. A third type of revenues; mainly federal grants,
~contains both endogenous and exogenous components (such as revenue

sharing being tied to population, while impact grants for coastal zone

management are exogenous).

State expenditure determination in the model consists largely of a series
of policy choices. First, the total expenditure level must be determined.
Second, the allocation of expend%tures between capital and current expen-
diture Tevel must be détermined. In the model, total state expenditures
are given by an assumed expenditure rule to be specified as part of the
non-0CS development scenario. Such a rule might be to let real per capita

‘expenditures grow at an exogenously determined rate, to hold real per
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capita expenditures constant, or to save a fixed proportion of revenues so
long.as real per capita expenditureS’fall above some maximum. Once the
total is determined, capital expenditures are specified exogenously, thus
determining_tota] current expenditures. Current expenditures by func-
tional category are then determined as a function of total current
expenditures. Personal services expenditures by function are then deter-
mined as a function of current expenditures by function, and wages and
salaries of the state government are then determined from the sum of per-

sonal service expenditures for each functional category.

At the local governmept level, revenues are received from four major
sources¥-1oca1 prgperéy taxes, other local taxes and fées, grants from
the state government, and grants from the federal government. Local
property taxes are estimated as a function of the local property tax base.
Other taxes and fees are estimated as a function of personal income.
State grants are estimated by a series of equations in which aid is tied
to local population, school enrollment, and several exogenous items.

Federal grants are simply exogenous.

The Tevel of total expenditures of the Tocal government, unlike the
state, is modeled not as a policy choice, but rather is simply set equal
to total revenues and divided between two categories, educational and

non-educational expenditures, according to historical relationship.*

*However, the model is set up to permit the introduction of an
exogenous amount of savings at the local level, which might occur as a
consequence of receipt of oil-related revenues (property taxes, etc.).
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Capital expenditures are estimated as a function of educational expendi-
tures, and personal expenditures are estimated as a function of total
expenditures less capital expenditures. Wages and salaries of the local

government sector are then estimated as a function of personal expendi-

tures.

The sum of wage and salary payments by the state and Tocal governments is
finally transmitted to the economic model and divided by the estimated
wage rate for the state and local sector to arrive at state and local

government employment.

LINKAGES.BETWEEN MODEL COMPONENTS

.Figure A-4 represents schematically the ré]ationships between the various
model components. The economic model requires the total of wage and
salary payments by state and local governments from the fiscal model in
order to estimate state and local government employment and capital
expenditure to estimate a component of construction sector employment.
Furthermore, the economic model requires individual tax payments data
from the fiscal model to arrive at disposable personal income. On the
other hand, the fiscal model requires estimated personal income from the
economic model to estimate personal tax payments. The population model
requires estimated real non-Native per capita disposable income and
changes in employment from the economic model to estimate net migration,
and a total population estimate is required to estimate several items of

state and local revenues in the fiscal model.
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The Regional Model

Unlike the statewide MAP model which contains full fiscal, demqgraphic,
and economic components, the Beaufort version of the regional mode]
contains no fiscal component. It cannot be run independently, but rather
is designed to be run in tandem with the state model. The function of
the regional model is simply to disaggregate statewide totals ﬁo a re-

gional level.

THE REGIONS

Unlike previous versions of the MAP regional model, the current version

uses a slightly different regionalization to reflect changes in labor mar-

ket area definition beginning with the 1975 wages, salary, and employment
data by the Alaska Department of Labor's Statistical Quarterly. Figure

A-5 presents the new regionalization used in the Beaufort.

The North Slope and Central regions are a disaggregation of the areas
formerly included in the Northwest and Interior MAP regions. Data for
the area containing these regions was used to estimate all of the equa-
tions in the regional model. The equations were disaggregated by adjus-
ting the constant in each equatidn to reflect the latest data point.
Separate equations for the North Slope region could not be estimated be-

cause data is only available for the region since 1975.

THE ECONOMIC MODEL
The economic component of the MAP model is designed to produce regional
forecasts of incomes, output, and employment. Within each region, indus-

tries are broken down into eighteen sectors, as shown in Table A-2.
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TABLE A.2.

REGIONAL MODEL INDUSTRIAL CLASSIFICATION

OoOoO~NOTOTPWN -~
e o e a8 ® e . 4 e o

Agriculture

Forestry

Fisheries

Food Manufacturing
Lumber Manufacturing
Paper Manufacturing
Other Manufacturing
Air Transportation
Other transportation
Communications
Public Utilities
Wholesale Trade
Retail Trade

Finance

Services

Federal Government
State and Local Government
Construction

Manufacturing is subdivided into food, Tumber, paper, and other.

tation is subdivided into air and other.

sale and retail.

Transpor-

Trade is subdivided into whole-

Output in each endogenous sector is a function of regional wages and

salaries, rather than real disposable personal income.

Sectoral employ-

ment is determined as a function of sectoral output, and wage rates are

determined as in the state model.

calculated as the product of sectoral wage rates and employment.

Sectoral wages and salaries are then

The sum

of sectoral wages and salaries is regional wages and salaries, which acts

to determine regional sectoral outputs.

The forecasts presented by the regional model are the regionalized equiv-

alents of the output, employment, and income forecasts presented by the

statewide model, subject to minor differences due to stochastic variation.
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THE DEMOGRAPHIC MODEL

The regional demographic model presents only total population estimates

by region. It does not estimate an age-sex distribution at the regional

level.

RELATIONSHIP TO STATEWIDE MODEL

As mentioned previous]y, the Beaufort version of the regional model can-
not be run independently of the statewide model. The run of the state-
wide model presents a pattern of wages and salary payments to state and
Tocal government workers. The regional model, though having no fiscal
model, accepts this pattern as exogenous and uses it in the ca]cu]ation

of regional state and local government employment.
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APPENDIX B

BASE CASE ASSUMPTIONS
1977 - 2000
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TABLE B.1.

Prudhoe
Year Bax1
1977 1.5
1978 1.1
1979 .9
1980 .6
1981 6
1982 6
1983. .5
1984 .5
1985 45
1986 . .45
1987 .45
1988 . .45
1989 .45
1990 .45
1991, .45
1992 .45
1993 .45
1994 .45
1995 .45
1996 .45
1997 . .45
1998 .45
1999 .45
2000 .45

NORTH SLOPE MINING INDUSTRY EMPLOYMENT
-BASE CASE-
(Thousands of Persons)

Other
TAPS? Prudhoe3
.000 .055
.021 .055
.021 .874
.021 .923
.021 1.619
.021 1.710
.021 1.801
.021 1.892
.021 1.983
.021 2.074
.021 - 1.814
.021 .948
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728
.021 .728

ALCAN4 Mining® Total
.000 .200 1.755
.000 .200 1.376
.000 .200 1.995
.015 .200 1.759
.015 .200 2.455
.015 .200 2.546
.015 .200 2.537
.015 .200 2.628
.015 .200 2.669
.015 .200 2.760
.015 .200 2.500
.015 .200 1.634
.015 .200. 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414
.015 .200 1.414

1Based on eétimates in Issues in Alaska's Development (Kresge, et al),

Table B-1.

2Author's estimate of operations employment.

3Author's estimate based on reserves and development schedule in

"Deve]opin? Production and Price Estimates for North Alaska 0il and Gas

Supplies" (FEA, 1975).

4Autho'r‘s estimate of operations employment.

SBased on residual for 1975 mining employment estimates.
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- TABLE B.2.

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

E:

Author's estimate based on 1975 mining employment estimate.

ANCHORAGE MINING INDUSTRY EMPLOYMENT

~-BASE CASE-
(Thousands of Persons)
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Total
Mining

Employment

.002
.002
.002
.009

— e — —] — ) ) —) — — ) — — — — — —

— ) e — -

.009
.009
.009
.009
.009

.009
.009
.009
.009
.009

.009
.009
.009
.009
.009

.009
.009
.009
.009
.009



TABLE B. 3.
Year TAPS]
1977 .000
1978 .135
1979 .135
1980 .135
1981 .135
1982 .135
1983 .135
1984 .135
1985 .135
1986 .135
1987 .135
1988 .135
1989 .135
1990 .135
1991 .135
1992 .135
1993 .135
1994 .135
1995 .135
1996 .135
1997 .135
1998 .135
1999 .135
2000 .135

~-BASE CASE-

(Thousands of Persons)

FAIRBANKS MINING INDUSTRY EMPLOYMENT

Tauthor's estimate of operations employment.

2Author's estimate based on 1975 mining employment.
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- Other
Mining
ALCAN! Employment3 Total
.000 131 .131
.000 131 .266
.000 .131 .266
.043 131 .309
.043 131 .309
.043 131 .309
.043 131 .309
.043 .131 .309
.043 .131 .309
.043 .131 .309
.043 131 .309
.043 .131 .309
.043 .131 .309
.043 131 .309
.043 .131 .309
.043 .131 .309
.043 131 .309
.043 .131 .309
.043 J131 .309
.043 .131 .309
.043 .131 .309
.043 131 .309
.043 .131 .309
.043 .131 .309
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TABLE B.4.

NORTH SLOPE EXOGENOUS CONSTRUCTION EMPLOYMENT, BY PROJECT

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TaT10cation of state total based on estimate of miles of pipeline

in region.

TAPS !

.404
.063
.021
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000

-BASE CASE-

(Thousands of Persons)

.000 -

.000

.000
.000
.000
.000
.000

273

ALCAN

.000
.000
.523
1.431

1.197
.062
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

Total

.404
.063
.544
1.431

1.197
.062
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000



S

TABLE B.5. ANCHORAGE EXOGENOUS CONSTRUCTION EMPLOYMENT, BY PROJECT t
-BASE CASE- ~
(Thousands of Persons) E'
. fﬁ
Year ALCAN! ~Total (.
1977 .000 .000 r
1978 .000 .000 [
1979 .229 .229 -
1980 .626 .626 B
1981 .524 .524 [
11982 .027 .027 ‘
1983 .000 .000 r
1984 .000 .000 |
1985 .000 .000
1986 .000 000
1987 .000 .000
1988 .000 .000 ~
1989 .000 .000 _
1990 .000 .000 »
1991 . .000 .000 —
1992 .000 .000 8
1993 .000 .000
1994 .000 .000 -
1995 .000 .000 g
1996 .000 .000 ,
1997 .000 .000 [f
1998 .000 .000 E
1999 .000 .000
2000 .000 .000 -

]Author's estimate of Alcan headquarters personnel.
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TABLE B.6.

FAIRBANKS EXOGENOUS CONSTRUCTION EMPLOYMENT, BY PROJECT

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993

- 1994

1995

1996
1997
1998
1999
2000

]A11ocation of state total based on estimate of miles of

in region.

TAPS]

2.599
.405
.135
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

-BASE CASE-

(Thousands of Persons)
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ALCAN!

.000
.000
1.472
4.024

3.367
.176
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

Total

2.599

.405
1.607
4.024

3.367
.176
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

pipeline



TABLE B.7.

Year

1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TErom "The Permanent Fund and the Growth of the Alaskan Economy"

OIL AND GAS PRODUCTION FROM PRUDHOE

AND VICINITY
-BASE CASE-

Gas|
(mmcfpd)

7.67
10.69
13.97
16.16

76.71
117.81
2129.86
2268.49
2380.00

2383.56
2383.56
2383.56
2383.56
2383.56

2383.56
2383.56
2383.56
2383.56
-2383.56

2027.39
1723.29
1463.01
1243.84
1057.53

(Goldsmith, 1977), Table C.2.

2From "Beaufort Sea Petroleum Development Scenarios for the State-
Federal and Federal Outer Continental Shelf" (Dames and Moore, 1978),

Table 11.
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(mmbpd)

0
1

1
1

— ) — —

e e e |
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0§12

.300
.000
.600
.600

.664
. 665
.730
.730
<785

.575
415
.390
.215
.030

.985
.920
.885
.655
.715

.635
.615
.545
.537
.470
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TABLE B.8.

Year

1977
1978

1979
- 1980

1981
1982
1983
1984
1985

1986
1987

1988 -

1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

WELLHEAD VALUE OF OIL AND GAS PRODUCTION
FROM PRUDHOE AND VICINITY

-BASE CASE-
Gas! 0i1
($7mcf) ($/Bb1)
.25 5.23
.25 5.48
.25 6.01
.25 7.17
.25 7.84
.25 8.54
.25 9.28
.25 10.06
.25 10.86
.25 11.72
.25 12.61
.25 13.55
.25 14.55
.25 15.58
.25 16.67
.25 17.82
.25 19.02
.25 20.28
.25 21.60
.25 22.98
.25 24.44
.25 25.98
.25 .27.59
.25 29.28

1Imp11cit in "The Permanent Fund
Economy" (Goldsmith, 1977), Table C.2.

2Author's estimate assumes:

a.
b.
c.

a 1977 refinery price of $12.86 increasing 5% annually;

and the Growth of the Alaskan

a constant TAPS tariff of $6.20; and

a tankering charge from Valdez to the Lower 48 of $1.43

in 1977, increasing to $4.01 by 2000.
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APPENDIX C

STATE REVENUE AND EXPENDITURE DETAIL
(BASE CASE AND IMPACTS)
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TABLE C.1. STATE REVENUE DETAIL

BASE CASE
1977-2000
(Mi1lions of Dollars)
Personal , Total Direct General Permanent
Total Income Corporate Total Petroleum Fund Fund

Year Revenues Taxes Taxes Taxes Revenues Interest Interest
1977 1,133.540 112.151 22.244 205.879 503.300 34.023 . 0.000
1978 1,225.480 100.477 19.629 183.687 590.600 - 48,716 3.009
1979 1,391.290 103.475 19.534 187.307 724 .500 1 48.716 10.313
1980 1,693.450 120.831 22.512 215.326 949.650 47.247 24.026
1981 1,926.870 138.086 28.126 248.523 1,093.050 47.247 42.541
1982 2,177.690 139.973 31.181 257.077 1,291.150 47.247 63.823
1983 2,450.060 137.709 30.163 252.203 1,525.450 47.247 . 87.317
1984 2,738.780 145. 205 32.070 264.961 1,745.550 47.247 114.166
1985 3,029.670 - 154.907 34.766 282.352 1,952.300 47.247 147.695
1986 3,177.570 165.951 38.627 303.759 2,005.200 47.247 184.378
1987 3,180.160 174.062 41.627 319.303 1,920.350 47.247 223.037
1988 3,245.690 179.246 43,872 329.558 1,913.300 - 42,236 260.167
1989 3,290.81 185.569 45.477 339.621 1,884.050 36.382 297.609
1990 3,235.220 194.657 48.515 356.234 1,746.450 26.492 334.830
1991 3,241.970 205.523 51.790 375.244 1,676.350 7.668 369.301
1992 3,316.030 217.102 55.869 396.986 1,676.450 0.000 384.079
1993 3,394.130 229.612 59.751 419.030 1,680.200 0.000 387.815
1994 3,330.050 243.010 64.592 444,200 1,539.250 0.000 387.132
1995 3,328.750 257.551 69. 341 470.309 1,470.200 0.000 372.244
1996 3,430.280 272.945 75.145 499,559 1,507.750 0.000 - 346.227
1997 3,455.980 289.657 80.821 529.748 1,467.250 0.000 316.550
1998 3,482.010 307.627 87.854 564.359 1,427.750 0.000 276.210
1999 3,518.720 327.228 94,856 600.333 1,402.000 0.000 225.338
2000 3,551.040 348.646 103.530 641.879 1,370.800 0.000 162.692

SOURCE: MAP Statewide Model
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TABLE C.2. STATE EXPENDITURE DETAIL

1

3

T

1

Mw‘.i
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BASE CASE
1977-2000
Real Per
Zota] State Current Capital Capita State
Year xpenditures Expenditures Expenditures Expenditures
(milTions (miTTions {(millions K
of $) - Jof §) of $) |
1977 980.650 690.650 290.000 968.992
1978 © 1,231,140 901.138 330.000 1,174.460
1979 1,335.500 988.899 346.603 1,174.460
1980 1,562.770 1,176.630 386.141 1,219.390
1981 1,766.840 1,350.420 416.422 1,279.650
1982 1,987.560 1,553.910 433.648 1,424.730
1983 2,218.530 1,758.940 . 459.597 1,521.430
1984 2,434.070 1,946.720 487.344 1,585.150
1985 2,661.160 2,142.210 518.944 1,631.380
1986 2,803.240 2,259.420 543.821 1,639.130
1987 2,905.720 2,345.020 560.708 1,639.130
1988 2,983.780 2,406.660 577.121 1,639.130
1989 3,096.860 2,500.040 596.819 1,639.120
1990 3,215.680 2,601.470 614.204 - 1,639.120
1991 3,353.030 2,703.890 649.137 1,639.120
1992 3,483.520 2,802.610 680.903 1,639.120
1993 3,634,200 2,923.510 710.688 1,639.120
1994 - 3,782.370 3,041.820 740.551 1,639.120
1995 3,950.650 3,176.670 773.971 1,639.120
1996 4,114.770 3,307.480 807.285 1,639.120
1997 4,304.710 3,459.630 845.082 1,639.120
1998 4,493.020 3,609.750 883.265 1,639.120
1999 4,711.630 3,784.910 926.723 1,639.120
2000 4,935.700 3,963.980 971.720 '1,639.120
SOURCE: MAP Statewide Model
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TABLE C.3.
Personal
Total Income Corporate
Year Revenues Taxes. Taxes
1977 0.000 0.000 0.000
1978 0.000 0.000 0.000
1979 0.257 0.089 0.000
1980 126.338 0.351 0.042
1981 136.453 0.585 0.121
1982 21.580 0.735 - 0.166
1983 23.431 0.886 0.222
1984 25.373 0.978 0.249
1985 29.149 1.253 0.287
1986 53.469 4.249 0.417
1987 93.841 8.126 1.981
1988 238.795 8.884 2.377
1989 477.152 10.287 2.735
1990 682.060 12.239 3.690
1991 886.073 13.461 4,176
1992 1,068.58 14.945 4,773
1993 1,184.520 16.416 5.556
1994 1,229.420 17.316 6.186
1995 1,218.210 18.268 6.597
1996 1,175.870 19.765 7.385
1997 1,119.900 21.454 8.216
1998 1,074.530 23.367 9.252
1999 1,046.020 25.573 10.378
2000 1,027.050 28.067 11.807
SOURCE: MAP Statewide Model

e
[

STATE REVENUE IMPACTS

(measured as change

from the base)
PRUDHOE HIGH, 1977-2000
(Mi11lions of Dollars)

Total Direct General
Total Petroleum Fund
Taxes Revenues Interest
0.000 0.000 0.000
0.000 0.000 0.000
0.116 0.000 0.000
0.547 125.350 -0.064
1.019 125.850 -0.064
1.315 1.600 -0.064
1.612 2.899 -0.064
1.781 4,449 -0.064
2.200 7.349 -0.064
6.163 23.649 -0.064
14.175 51.349 -0.654
16.012 190.649 0.413
18.839 412.899 6.267
23.264 590.800 16.157
25.747 757.799 . 34.144
28,786 889.499 41.812
32.148 947.300 41.812
34,498 929.648 41.729
36.397 854,599 32.512
39.759 . 748.949 12.575
43.403 634.100 0.000
47.729 534.950 0.000
52.540 457.300 0.000
58.300 392.500 0.000
T B A

D I | P S SRS B S D A R

Permanent .
Fund

Interest

.000
.000
.000
.000

.750
.500
.500
.500
.500

.500
.500
.499
.541
.163

.498
.658
.577
71
.696

.424
.658
.937
.439
.929
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TABLE C.4. STATE EXPENDITURE IMPACTS
(measured as change from the base)
"PRUDHOE HIGH, 1977-2000

1 O

g

283

Real Per
Total State Current Capital Capita State
Year Expenditures Expenditures Expenditures Expenditures
(miTTions (mil1lions (millions »
of §) of $) of $)

1977 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000
1979 1.293 1.092 0.200 0.000
1980 1.629 1.066 0.563 -1.509
1981 11.881 10.576 1.305 4.611
1982 22.173 20.074 2.098 9.831
1983 24.114 21.762 2.352 9.419
1984 26.162 23.522 2.640 8.906
1985 30.213 26.907 3.306 7.900
1986 65.931 56.358 9.572 0.146
1987 83.734 70.190 13.544 0.146
1988 118.031 97.297 20.733 8.314
1989 221.092 188.749 32.343 43.033
1990 244.208 202.777 41.431 43.034
1991 270.910 233.091 37.818 43.294
1992 353.839 314.280 39.559 65.836
1993 383.667 339.260 43.406 65.837
1994 405.757 365.782 39.975 65.837
1995 437.683 401.024 36.659 65.835
1996 470.207 423.811 46.396 65.835
1997 - 507.098 446.670 60.428 65.835
1998 546.090 480.247 65.842 65.836
1999 591.312 519.215 72.096 65.837
2000 638.793 560.072 78.718 65.835
SOURCE: MAP Statewide Model
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TABLE C.5. STATE REVENUE IMPACTS
(measured as change from the base)

PRUDHOE LOW, 1977-2000

(Millions of Dollars)

Personal Total Direct General Permanent
Total Income Corporate Total Petroleum Fund Fund
Year Revenues Taxes Taxes Taxes Revenues Interest Interest
1977 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1980 125.243 0.087 0.000 0.112 -125.000 0.000 0.000
1981 135.456 0.444 0.043 0.669 125.350 0.000 © 8.750
1982 21.019 0.806 -0.188 1.448 0.800 0.000 17.500
1983 22.052 0.884 0.229 1.637 1.449 0.000 17.500
1984 23.381 0.927 _ 0.241 1.697 2.600 0.000 17.500
1985 24,638 0.927 0.265 1.747 3.699 0.000 17.500
1986 27.736 1.187 0.263 2.062 6.049 0.000 17.500
1987 41,429 3.123 0.434 4,791 14.300 0.000 17.500
1988 59.789 5.305 1.377 9.456 : 25.799 -1.002 17.499
1989 121.324 6.031 1.586 10.837 84,399 -1.418 17.500
1990 210.137 6.477 1.987 12.337 167.250 0.184 18.747
1991 270.267 6.590 1.991 12.484 217.400 5.742 . 21.979
1992 330.437 7.087 2,274 13.674 262.650 0.000 39.981
1993 385.664 7.719 2.462 14.816 299.100 0.000 55.888
1994 429,596 8.800 2,893 16.998 319.550 0.000 74.717
1995 468.312 9.871 3.403 19.357 332.450 0.000 95.519
1996 515.194 10.560 3.891 21.170 352.950 0.000 118.002
1997 593.367 10.875 - 4,151 22.023 403,650 0.000 143.096
1998 627.918 11.439 4.430 23.206 405.150 0.000 173.011
1999 597.507 11.770 4.940 24 .606 340.350 0.000 204.368
2000 599. 341 11.910 4.985 24,758 311.800 0.000 233.312

SOURCE: MAP Statewide Model
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TABLE C.6.

(measured as-change from the base)

STATE EXPENDITURE IMPACTS

PRUDHOE LOW, 1977-2000

Real Per
Total State Current Capital Capita State
Year Expenditures Expenditures Expenditures Expenditures
{millions (miTllions (millions -
of $) of §$) of §)
1977 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000
1980 0.346 0.158 0.187 -0.720
1981 10.895 9.629 1.265 3.818
1982 21.612 19.547 2.065 9.432
1983 22.693 20.486 2.207 8.886
1984 - 24.101 21.683. 2.417 8.291
1985 25.378 122.850 2.528 8.169
1986 28.818 25.546 3.271 6.525
1987 58.656 51.609 7.046 6.526
1988 69.252 60.144 9.108 6.529
1989 85.080 72.096 12.983 6.530
1990 89.275 72.785 16.489 6.531
1991 100.491 90.333 10.157 6.532
1992 109.041 93.431 15.608 6.531
1993 123.372 105.536 17.835 6.532
1994 140.114 119.663 20.451 6.533
1995 155.702 132.802 22.900 6.531
1996 165.875 141.332 24.542 6.531
1997 175.723 149,593 26.129 6.530
1998 190.551] 162.053 28.497 6.529
1999 194.793 165.567 29.225 6.529
2000 208.641 177.197 31.443 6.527
SOURCE: MAP Statewide Model
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TABLE C.7. STATE REVENUE IMPACTS
(measured as change from the base)
CAMDEN-CANNING, 1977-2000
(Mi1lions of Dollars)

Personal Total Direct General Permanent
Total Income Corporate Total Petroleum Fund Fund

Year Revenues Taxes Taxes Taxes Revenues Interest Interest
1977 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1978 . 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1980 125.002 0.000 0.000 0.000 125.000 0.000 0.000
1981 134.022 0.081 0.000 0.107 125.000 0.000 8.750
1982 18.944 0.410 0.053 0.646 0.100 0.000 17.500
1983 20.750 0.818 0.183 1.451 0.499 0.000 17.500
1984 22.032 1.009 0.254 1.839 1.049 0.000 17.500
1985 22.958 1.020 0.289 1.932 1.750 0.000 17.500

o _

& 1986 25.839 1.250 0.282 2.186 3.999 0.000 17.500
1987 36.539 2.461 0.441 3.997 11.200 0.000 17.500
1988 60.150 5.050 0.962 8.239 27.299 -0.358 17.499
1989 85.288 6.982 1.892 12.544 45,649 -1.040 17.500
1990 211.581 8.260 2.056 14.524 166.450 -0.631 17.500
1991 421.934 - 10.163 - 2.973 18.896 361.150 3.972 20.122
1992 591.347 11.177 3.414 21.104 504.599 0.000 44,856
1993 750.483 12.200 3.972 23.566 626.999 0.000 76.117
1994 897.615 13.344 4.405 - 25.833 727.449 0.000 - 117.426
1995 1,033.980 14.865 5.111 29.080 806.798 0.000 167.514
1996 1,150.470 15.391 5.800 31.097 860.699 0.000 225.691
1997 1,217.250 15.678 5.854 31.460 859, 250 0.000 291.536
1998 1,268.250 16.447 6.548 33.732 836.049 0.000 360.724
1999 1,304.450 16.817 6.859 34.722 797.049 0.000 432.682
2000 1,327.770 17.860 7.415 36.995 741.349 0.000 506.126

SOURCE: MAP Statewide Model




TABLE C.8. STATE EXPENDITURE IMPACTS
(measured as change from the base)
CAMDEN-CANNING, 1977-2000

T

m Y
Gonl ou

DL

J. o

§

Real Per
Total State Current Capital Capita State
Year Expenditures Expenditures Expenditures Expenditures
(mi1lions (millions (mi1T40ns
of §$) of §) of §$)
1977 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000
1980 0.003 0.001 0.001 -0.004
1981 9.152 8.480 0.672 5.415
1982 19.394 17.685 1.708 9.376
1983 21.382 . 19.270 2.1 8.177
1984 22.772 20.400 2.372 7.299
1985 23.707 21.260 2.446 7.150
1986 26.913 23.761 3.152 5.587
1987 43.761 38.329 5.432 5.586
1988 73.826 64.038 9.788 5.590
1989 83.989 71.827 12.162 5.590
1990 - 114.741 94.850 19.890 5.593
1991 132.835 116.236 16.599 5.593
1992 153.484 130.793 22.691 5.593
1993 170.082 144,745 25.336 5.594
1994 193.164 164.168 28.995 5.594
1995 215.292 182.769 32.523 5.593
1996 222.652 188.832 33.820 5.593
1997 242.859 205.781 37.078 5.592 -
1998 254.980 215.864 39.116 5.594
1999 270.875 229.149 41.726 5.593
2000 293.758 248,322 45,432 5.592
SOURCE: MAP Statewide Model
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TABLE C.9. STATE REVENUE IMPACTS
(measured as change from the base)
CAPE HALKETT, 1977-2000
(Mil1lions of Dollars)

Personal Total Direct General Permanent
Total Income Corporate Total Petroleum Fund Fund

Year Revenues Taxes Taxes Taxes Revenues Interest ~ Interest
1977 0.000 0.000 - 0.000 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1980 0.000 0.000 0.000 0.000 0.000 =~ 0.000 - 0.000
1981 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1982 0.000 0.000 0.000 0.000 0.000 0.000 .0.000
1983 0.000 0.000 0.000 0.000 0.000 0.000 ~0.000
1984 0.156 0.057 0.000 0.071 0.000 0.000 0.000
1985 0.863 0.236 0.031 0.368 0.149 0.000 0.000
1986 1.953 0.455 0.094 0.780 0.499 0.000 0.000
1987 2.256 0.400 0.149 0.829 0.800 0.000 0.000
1988 3.212 0.397 0.055 0.613 1.749 0.197 0.000
1989 9.747 1.336 0.171 1.994 5.599 0.245 0.000
1990 25.082 3.434 0.590 5.405 14.899 -0.050 0.000
1991 40.211 4,734 1.391 8.656 25.399 -0.829 0.000
1992 65.055 4,817 1.332 8.675 48,899 0.000 -0.660
1993 88.480 5.506 1.736 10.503 67.500 0.000 0.344
1994 87.789 5.995 1.953 11.540 62.249 0.000 2.468
1995 88.821 6.611 2.225 12.833 58.899 0.000 3.941
1996 1 92.452 7.271 2.547 14.276 58.449 0.000 4,828
1997 93.758 7.797 2.884 15.578 56.399 0.000 5.286
1998 94,686 8.303 3.133 16.653 54.599 0.000 5.321
1999 95,423 8.759 3.527 17.975 53.049 0.000 4.701
2000 95.282 9.161 3.724 - 18.794- 51.550 0.000 3.727

SOURCE: MAP Statewide Model
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TABLE C.10. STATE EXPENDITURE IMPACTS
(measured as change from the base)
CAPE HALKETT, 1977-2000

-

Real Per
Total State Current Capital _ Capita State
Year Expenditures Expenditures Expenditures Expenditures
(millions (millions (milTions
of §) of §) of $)

1977 0.000 0.000 0.000 0.000
1978 0.000 0.000 0.000 0.000
1979 0.000 0.000 0.000 0.000
1980 0.000 0.000 0.000 -0.000
1981 0.000 0.000 0.000 0.000
1982 0.000 0.000 0.000 0.000
1983 0.000 . 0.000 0.000 0.000
1984 0.223 0.101 0.122 -0.541
1985 - 1.061 0.681 0.379 -1.312
1986 2.273 1.629 0.644 -1.702
1987 -0.410 -0.806 0.395 -1.704
1988 2.906 2.099 0.807 =1.702
1989 15.106 12.665 2.440 -1.701
1990 38.821 33.069 5.752 -1.699
1991 40.515 33.275 7.239 -1.698
1992 54,286 45,450 8.835 -1.699
1993 62.216 52.076 10.139 -1.699
1994 71.392 59,744 11.648 -1.698
1995 81.430 68.129 13.301 -1.700
1996 91.832 76.807 15.024 -1.700
1997 99.699 83.330 16.368 -1.702
1998 110.648 92.447 18.201 -1.703
1999 116.836 97.528 19.307 -1.703
2000 128.129 106.914 21.214 -1.705
SOURCE: MAP Statewide Model
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Glossary of Variable Names
Beaufort OCS Petroleum Development Scenarios:

Regions - denoted by suffix R-
R1 - North Slope.
R2 - Southwest
R3 - Southeast
R4 - Southcentral
Scenarios

0CS.PL - Prudhoe High
0CS.PS - Prudhoe Low
0CS.CC - Camden-Canning

Economic and Demographic Impacts

R5 - Anchorage
R6 - Central
R7 - Fairbanks -

0CS.HK - Cape Halkett
0CS.SD - Smith-Dease
OBASE.26 - Base Case

When Suffix -ER this is change from the base case.

VariaB]es
Symbol
POP
POPC
PON
POPM
ECONX

EMPQ
EM99
EMP9
EMCN
EMM9
EMMF
EMMP
EMML

Variable

Total Population
Civilian Population
Native Population
Military Population

Exogenous Construction
Employment

Mining Employment
Total Emp]oyment
Mining

Construction

Total Manufacturing
Food Manufacturing
Paper Manufacturing

Lumber Manufacturing

Units

Thousands of People

i

L

[

R




U u

Symbol
EMMO

EMT9
EMTA
EMTO
EMCM
EMPU
EMD9
EMDW
EMDR
EMFI

EMS9
EMGF
EMGA
PI
DPI
PIPC
DPIR

DIRPA

R99S
RTIS
RTCS
RP9S

Variable Units.

Other Manufacturing

Total Transportation "

Air Transportation "
Other Transportation - o
Comﬁunication L
Public Utilities n
Total Trade "
Wholesale Trade "
Refai] Trade - n

Finance, Insurance,
Real Estate "

Service !
Federal Government "
State and Local Government !
Personal Income "
Disposable Personal Income "
Per Capita Personal Income "

Real Disposable Personal
Income !

Real Disposable Personal
Income Per Capita "

Total Revenues
Personal Income Taxes "
Corporate Taxes "

Total Direct Petroteum
Revenues "

General Fund Interest "

Millions of

Thousands of Wage Earners



Symbol Variable Units
RIPF Permanent Fund Interest Millions of Dollars
RT98 Total Taxes " n n
E99S Total State Expenditures " . "
EXCUR Current Expenditures " u "
EXCAP Capital Expenditures " " "
E99SRPC Real Per Capita State

Expenditures

The age and sex distribution of the population is described by a variable
of the following form:

POP(F or M)(1-15)
POP - Total Population
NATP - Native Population
CNNP - Civilian Non-Native Population
F - Female
M - Male
Age Group: 1 is 0-1
2 is 1-4
3 thru 14 are successive five year cohorts

15 is 65 and older
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