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The United States Department of the Interior was designated by the Outer
Continental Shelf (OCS) Lands Act of 1953 to carry out the majority of
the Act’s provisions for administering the mineral leasing and develop-
ment of offshore areas of the United States under federal jurisdiction.
Within the Department, the Bureau of Land Management (BLM) has the
responsibility to meet requirements of the National Environmental Policy
Act of 1969 (NEPA) as well as other legislation and regulations dealing
with the effects of offshore development. In Alaska, unique cultural
differences and climatic conditions create a need for developing addi-
tional socioeconomic and environmental information to improve OCS deci-
sion making at all governmental levels. In fulfillment of its federal
responsibilities and with an awareness of these additional information
needs, the BLM has initiated several investigative programs, one of
which is the Alaska OCS Socioeconomic Studies Program (SESP).

The Alaska OCS Socioeconomic Studies Program is a multi-year research
effort which attempts to predict and evaluate the effects of Alaska OCS
Petroleum Development upon the physical, social, and economic environ-
ments within the state. The overall methodology is divided into three
broad research components. The first component identifies an alterna-
tive set of assumptions regarding the location, the nature, and the
timing of future petroleum events and related activities. In this
component, the program takes into account the particular needs of the
petroleum industry and projects the human, technological, economic, and
environmental offshore and onshore development requirements of the
regional petroleum industry.

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

The third research component focuses on an evaluation of the changes
that could occur due to the potential oil and gas development. Impact
evaluation concentrates on an analysis of the impacts at the statewide,
regional, and local level.

In general, program products are sequentially arranged in accordance
with BLM’s proposed OCS lease sale schedule, so that information is
timely to decisionmaking. Reports are available through the National
Technical Information Service, and the BLM has a limited number of
copies available through the Alaska OCS Office. Inquiries for informa-
tion should be directed to: Program Coordinator (COAR), Socioeconomic
Studies Program, Alaska OCS Office, P. O. Box 1159, Anchorage, Alaska
99510.
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I. INTRODUCTION

Background

Because of its high potential as a source of oil and gas, the U.S. Outer

Continental Shelf (OCS) figures significantlyin  the future energy

program of the United States, and Alaska is particularly important to

the OCS program.

Alaska historically has played a small :ole in the U.S. energy supply.

Through 1974, Alaska’s oil output has accounted for only one percent of

the”total  cumulative petroleum production in the United States (U.S.

Geological Survey, 1975).

However, Alaska accounts for over one-fourth of the identified oil and

gas reserves in the United States. An estimated one-third of all undis-

covered recoverable domestic oil reserves are in the state, and it has

been projected that by 1985 over 25 percent of total domestic crude oil

production could be from Alaska (Federal Energy Administration, 1976).

Over 60 percent of the estimated undiscovered OCS reserves in the United

States are in Alaska (U.S. Geological Survey, 1975). The development of

Alaska’s petroleum reserves is also important to the state economy.

Changes produced by past petroleum development in the state have been

major. The rapid changes in the Alaska economy associated with develop-

ments in Upper Cook Inlet and Prudhoe Bay created strains on the Alaskan



society and environment. At the same time, these developments generated

the most prosperous economic period in the state’s history as well as

prospects of continued prosperity through the next decade.

The Purpose of the Study

This study is part of the Bureau of Land Management’s Alaska OCS Socio-

economic Studies Program. The objective of this program is to assess

the potential impacts of proposed lease sales in the federal offshore

areas of Alaska. The study of the impacts of OCS development in the

Lower Cook Inlet is one of a series of studies describing lease sale

impacts. Already completed is a study of the Impact of the joint

federal-state sale in the”Beaufort Sea (ISER, 1978) and the sales in the

Northern Gulf and Western Gulf (ISER, 1979); future studies will be

conducted for lease sales in the Bering Sea-Norton Sound. The studies

program is concerned with many aspects of OCS impact on many different

levels. The major objective of this study is to examine only a portion

of OCS impact, the statewide and regional economic and demographic

impacts.

TG achieve this objective, ISER will provide a series of economic and

population forecasts through 2000 under several alternative scenarios

for petroleum development in the Lower Cook Inlet. By contrasting these

forecasts with a base case forecast, which does not include the proposed

2



development, it is possflble to assess the major dimensions of the impacts

of OCS development on population, employment, income, and the state’s

fiscal position.

Study Design

This study consists of three major parts: a baseline study of the

economies of the state and its Gulf of Alaska region, a base case

projection describing the future economy without Lower Cook

and an examination of the impact of Lower Cook development.

development,

This section

describes the relationship of each of these parts to the impact assess-

ment and the methodology chosen to make the necessary projections.

EXAMINATION OF PAST ECONOMIC GROWTH

Examining the past growth of the Alaska economy and the economy of the

Gulf of Alaska region provides an understanding of the way the economy

Works. This type of examination is implicit in the development of

economic models. Making this analysis explicit will emphasize those

aspects of economic growth which are important. The two aspects of the

economy which will be emphasized in such a process are the important

causes of growth and the economic relationships which transfer growth

between sectors of the economy. An examination of the historical period

will provide an indication of the types of response we can expect to OCS

petroleum development. In addition,

ment of these economies provide a po

growth, both OCS and non-OCS related

the historical growth and develop-

nt of comparison for future economic

3



THE BASE CASE

Petroleum development in the Lower Cook Inlet will affect both the

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

result from the development of”the OCS resources (or its impacts) can be

described as chancjes from the pattern of economic growth which would

have occurred without OCS development. The non-OCS base case is developed

to provide a reference point for the analysis of the impacts ofOCS

development. Comparing a projection of economic activity with OCS

development

THE ROLE OF

Projections

determining

to the base case will isolate the impacts of development.

SOCIOECONOMIC PROJECTIONS

serve two important purposes--they serve as a means of

future demands and needs for services, and they allow policy

makers to test the alternative effects of various policies. They increase

the information available to decision makers. Many present policy

choices have important future imp-

For example, current policy decisi

development will have their major

ications which must be considered.

ons regarding Lower Cook OCS petroleum

effect in the middle of the next

decade. By providing descriptions of the most probable future (or

futures) socioeconomic projections serve as a framework for making

policy choices.

METHODOLOGY

This section describes the methodology used to make the projections of

Alaskan economic growth in both the base case and OCS development cases.

4



Two econometric models, statewide and regional, are used to make the

projection. This section will describe the models used and their

strengths and weaknesses.

The Statewide Econometric Model

The basic model to be utilized in the analysis of the OCS development

scenarios is the sta~ew”ide econometric model of the Alaskan economy

developed in the Man-in-the-Arctic Program (MAP) presently being con-

ducted by the Institute of Social and Economic Research of the University

of Alaska. There are three components of this model: an economic model,

a fiscal model, and a demographic model. The basic structure of the

model is shown in Figure 1.

The economic model is divided into exogenous or basic sectors and endo-

genous or nonbasic sectors. The level of output in the exogenous sectors

is determined outside the state’s economy. The primary reason for the

nonbasic sector is to serve local Alaskan markets, so the level of out-

put is determined within the Alaskan economy. The basic industries in

the model are mining, agriculture-forestry-fisheries, manufacturing,

federal government, and the exogenous component of construction. The

nonbasic industries are transportation-communication-util  ities, wholesale

and retail trade, finance-insurance-real estate, services, and the

remainder of construction.

5
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In the model, industrial production determines the demand for labor and

employment; employment is that level needed to produce the required

output. Employment and the wage rate determine wages and salaries, the

most important component of personal income. The Alaskan labor market

is an open one with equilibrium achieved through migration of individuals.

Because of this, the most

is U.S. wage rates; wages

important determinant of Alaskan wage rates

are also affected by rapid growth of employ-

ment in Alaska. An estimate of dispos~ble  personal income is made by

adding an estimate of nonwage income to wages and salaries and adjusting

this by deducting income taxes. The level of real disposable income is

found by deflating disposable personal income by a relative price index;

the major determinants of Alaskan prices are U.S. prices, the size of

the economy, and the growth rate of the economy. Incomes determine the

demand for local production; incomes and output are simultaneously

determined.

Population is determined based upon a projection of each of its com-

ponents--births, deaths, and migration. The model uses age-sex-race-

specific survival rates and age-race-specific fertility rates to project

births and deaths for the civilian population. Total civilian population

is found by adding civilian net migration to the natural increase.

Net migration is determined by the relative economic opportunities in

Alaska. In the model, these are described by employment changes and the

7



Alaskan real per capita income relative to the real per capita income of

the United States. An exogenous estimate of military population is

added to determine total population.

The fiscal model, which provides ilnportant  pieces of information for the

economic model, also provides a framework for analyzing the effects of

alternate fiscal policies. The fiscal model calculates personal tax

payments in order to derive disposable personal income. The fiscal

model, based on an assumed state spending rule, also calculates personnel

expenditures, state government employment, and the amount spent on

capital improvements which determines a portion o-

construction industry. All three’ submodels are 1’

requirement for information produced by the other

employment in the

nked through their

submodels.

The Regional Econometric Model

The regional model provides an allocation of employment, income, and

population in the state to seven regions of the state. These regions

are shown in Figure 2. The economic component is similar in each region

to that of the state model. The major difference is that some regional

economies are influenced by economic activity in other regions; the most

notable of these is Anchorage. The demographic component of the regional

model is much simpler than that component of the state model. Regional

population is estimated as a function of employment. Regional population

is estimated in two components--enclave and nonenclave population. A

8
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weighted average of the nonenclave population to nonenclave  employment

ratio for the state and the lagged value in the region is multiplied by

the nonenclave employment to estimate nonenclave population in the

current year. The weights are based on the proportion of state popula-

tion in the region. Enclave employment is added to nonenclave  population

to determine total regional population. Enclave employment includes the

military and major construction projects such as the trans-Alaska

pipeline. The regional model has no fiscal component and must accept an

exogenous pattern of wage and salary payments to state and local govern-

ment workers. Usually the pattern of wage and salary payments used is

taken from a similar state model projection. Estimates of regional’

employment, population, and income in the regional model are constrained

to total to equivalent variables from the state model results.

STRENGTHS AND LIMITATIONS

The models used in this analysis have several strengths and weaknesses ‘

which must be considered when examining the reported results. The prin-

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

Alaska growth process. Export base industries and government create

growth directly through hiring and indirectly through the demand gener-

ated by their employees for locally produced goods and services. Incomes

earned by these export base workers and the workers who supply the goods

and services provide the base of the economy. Compared to two alternative

forms, the economic base and input-output models, the econometric specifi-

cation of this type is preferred, since it captures the dynamics of

10



industry growth. The economic base model is useful for projecting

marginal changes but assumes that changes in the support sector are

proportional to changes in basic sector employment. This misses both

the feedback effect of the growth of the support sector incomes and the

change in the responsiveness of the support industries over “time. While

input-output models more precisely define the interindustry flows of

purchases of goods and services, it represents the economy only at a

particular point in time.

the changing relationships

changes or incorporated by

The econometric approach can capture some of

over time, and these are described by historic

the modeler.

The limits on the econometric method define the limits on the acceptance?
of the resulting projections. No model is able to capture revolutionary

changes which violate the assumptions upon which the model is built,

unless, structural change has

modeler. The limitations of

extended into the future and

been foreseen and incorporated by the

the model increase the more the model is

the more vocationally precise the model is

expected to be. In other words, more confidence should be placed in the

1985 results than those for 1995, and statewide projections are more

likely to be “correct” than regional results.

Another important limitation of this model is that the projections

should be considered contingent. The accuracy of the projections

depends on the continued relevance of the model’s historical structure

and the accuracy of the assumptions about the level, timing, and dis-

11



tribution of the exogenous variables. One result of th

that the projections may not necessarily agree with the

the projected variables for any given year. Projection:

s cent

actual

are b

ngency is

levels of

sed on

the average historical relationships between the projected variables and

‘important exogenous variables. This leads to two reasons why projections

in any

First,

differ

year may differ from the actual levels of projected variables.

estimates of the level of important exogenous variables may

from the actual levels. Secondly, in

between projected and exogenous variables may

average. Cyclical effects may cause yearly d-

trend of economic growth. The relationships f

ny given year, the relation

differ from the historical

vergence fro~ the general

escribed by the model,

while they may not predict actual levels in any particular years describe

the general trend of future Alaskan economic growth.

The final limitation of the results concerns the projection of the

regional distribution of state growth. These results are merely alloca-

tions of the projected statewide totals to the regions. This should not

be assumed to be a detailed analysis of the regional economies and

should not replace such analysis.

The general approach to be pursued in the projections of the impacts of

Lower Cook OCS development will be as follows: A set of scenarios will

be developed which contain no Lower Cook OCS development. These scenarios

will be run using the MAP model and will serve as points of comparison

12



for each alternate Lower Cook scenario. Each of the

ment scenarios will then be run. Each of these runs

Lower Cook develop-

will then be

compared to the appropriate base run to examine the impact of this

hypothetical development on the major dimensions of the Alaskan economy.

The effect of alternative Lower Cook development scenarios will be

examined. Part II describes the historical growth in Alaska and its

Gulf of Alaska region.

activity in a base case

Cook.

Part 111 presents

which contains no

the projection of economic

offshore activity in the Lower

13





11. THE ALASKAN ECONOMY, 1965-1976

Introduction—

The methodological framework used in this report is that of economic

base theory. This theory explains regional growth and change as the

result of growth and change in the state’s exports (or exogenous demand).

Industries whose inputs are primarily a function of export demand are

classified as basic industries. The remaining industries are classified

as nonbasic in that their output and employment levels are functionally

related to the level of state income. Economic base models are tractable

and have relatively modest data requirements. Their use in impact analysis

is well-established.

The period 1965-1978 was chosen to provide a long-term look at the

changes in the economy. The period contains three significant events:

the major Upper Cook Inlet oil development, the Prudhoe Bay lease sale,

and the construction of the trans-Alaska oil pipeline. The Prudhoe Bay

lease sale in 1969 marked the beginning of Alaska as a majorpetroleum

economy. Comparing the economy before and after this date will illustrate

the effects of this change.

Table 1 describes the change in the level of three aggregate measures of

economic activity: population, employment, and real personal income.

These variables provide an overview of the state’s economic growth

during the period 1965 through 1978.

15



TABLE 1. GROWTH OF EMPLOYMENT, POPULATION,
PER CAPITA AND PERSONAL INCOME, ALASKA

1965-1977

Real Personal Income3 Real Per ~
Population Employment ($ 1967 Million) Capita Income

1965 265,192 70,530 910.8 3,435

1970 302,361 92,476 1,288.3 4,260

1971 “312,930 97,584 1,379.1 4,407

1972 324,281 104,243 1,465.1 4,518

1973 330,365 109,851 1 ,662.3 5,031

1974 351,159

1975 404,634

1976 413,289

1977 411,211

Compound Annual
Growth Rate

28,178 1,819.4 5,180

61,313 2,311.7 5,713

71,714 2,551.2 6,172

64,100 2,442.6 5,940

8.57

9.57

1965-1977 3.72 4.10 4.67

1970-1977 4.49 8.54 4.86

1 All estimates State of Alaska Department of Labor, Research and
Analysis Section, Population Estimates by Census Division, except 1970
which is April 1970 Census of Population.

2Alaska Department of Labor, Statistical Quarterly, various years.

3U.S. Department of Commerce, Bureau of Economic Anal.wis, Regional
Economic Information System,
age Consumer Price Index.)

4Real personal income d-

Ju1Y”1978 printout. (Deflated using Anchor-

vided by population.
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Population and Demographic Change

Population grew at a compound annual growth rateof 3.7 percent from

1965 to 1976. From 1965 to 1970, population grew at a compound annual

rate of 2.66 percent. The compound growth rate from 1970 to 1977 was

4.49 percent, a difference of 1.83 percentage points. Three-quarters

of the period’s total population growth occurred after 1970. The most

rapid growth occurred during the Trans-Alaska  Pipeline Service (TAPS)

construction when the population increased by 15.2 percent between 1974

and 1975.

The size of the population is strongly influenced by levels of economic

activity. Migration was a major component of Alaskan population change,

especially after 1970. Net migration appeared to be very responsive to

employment opportunities in the state. Table 2 details the growth in

population from 1965 to 1977.

A small region experiencing rapid economic growth would be expected to

experience net migration as a response to excess demand in local labor

markets. This was the Alaskan experience. Migration accounted for

55 percent of the total change in population between 1970 and 1976,

after which out-migration occurred. In 1975, it accounted for 89 percent

of the increase in population.

Table 3 describes the age-sex distribution for the years 1970 and 1976.

This comparison reveals two observable trends. First, the proportion of

males in the population declined. Secondly, the working-age population
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POPULATION GROWTH, ALASKA
1965, 1970-1977

TABLE 2.

Estimated
Net

!!!-S!@w

4,538

Population
as of
July 1

265,192

% Increase
over

Previous Year
Natural
Increase

5,663

Number
of Births

7,063

Number
of Deaths

1,400

1,431

1,455

1,467

1,464

1,468

1,522

1,617

1,606

3.84

2.661

1965

1970

1971

1972

1973

1974

1975

1976

1977

302,3616,129

5,857

5,481

1,6727,560

7,312 3.504,712 312,930

324,281 3.605,870

937

6,948

330,365 1.88 .6,611

7,006

7,470

5,147

5,538

5,948

351,159 6.2915,256

404,634

413,289

15.2347,527

2.146,295 2,360

- 8,850

7,912

- .50411,2116,7728,378

.
erage annual compound growth rate between 1965 and 1970.

Alaska Department of Labor and the Division of Economic Enterprise,
Department of Commerce and Economic Development, as reported in
The Alaskan Economy, Year-end Performance Report, 1977, exc
1970 population from U.S. Department of Commerce, Bureau of the
Census, 1970 Census of Population.

1 Av

SOURCE :

;ept
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TABLE 3. ALASKA POPULATION

Age

All ages

0-13

14-19

20-29

30-39

40-54

55-64

64 +

Males

54.2

16.5

5.7

12.4

7.7

8.1

2.5

1.3

AGE-SEX DISTRIBUTION
1970, 1976

1970

Females Total Males

45.7 51.6

15.7 32.2 14.1

5.2 10.9 6.6

8.7 21.1 11.2

6.5 14.2 7.8

6.6 14.7 7.7

2.0 4.5 3.1

1.0 2.3 1.1

SOURCES: U.S. Department of Commerce, Bureau
of Population.

U.S. Department of Commerce, Bureau
of Income and Education Microdata

19

1976

Females

48.4

13.2

6.0

10.4

7.8

7.2

2.6

1.2

Total

27.3

12.6

21.6

15.6

14.9

5.7

2.3

of the Census, 1970 Census

of the Census, 1976 Survey
Tape.



(14-64) increased relative to the total population. In spite of the

rapid post-1970 population growth, the age-sex distribution has remained

relatively stable. Evidently, by 1976, the transitory employment

components associated with the pipeline construction had essentially

vanished, and the remainder was demographically “normal” with respect

to their age-sex characteristics.

The

2.4’

and

dependency ratio (population/employment) fell from 3.76 in 1965 to

in 1976. As previously explained, the TAPS construction project

its isolated, enclave nature attracted workers but few dependents.

Employment

Total nonagricultural wage and salary employment grew by 132 percent

from 1965 to1977 (see Table 1). Again, the pre- and post-1970 rates

show great disparity. From 1965 to 1970, employment increased at a

5.6 percent compound annual rate. After 1970, the compound annual rate

was almost 8.6 percent, or about 52 percent higher than the pre-1970

rate. As a result, more than 77 percent of the total growth in employ-

ment occurred after 1970.

The relationship between growth in employment and growth in total

population indicates that employment growth was accompanied by rela-

tively few dependents. In 1973, the ratio of total population-to-

employment was 3.01. Between 1973 and 1975, the marginal ratio or the

ratio between the change in population to the change in employment was

only 1.44, considerably less than one dependent per worker. As a result 9

20



the overall ratio had declined to 2.51 by 1975; this ratio remained at

this level through 1977.

The different rates of growth in population and employment were related

to the peculiar nature of employment during the 1973-1975 period. The

expansion of the mining sector and the trans-Alaska  pipeline construction

were characterized by enclave-type work camps. Their relative isolation

and the harshness of camp life encouraged employment of a transitory

work force. This work force embodied “atypical” dependent/worker

relations. Overall, the aggregate indicators indicate a rapidly growing

economy. The major growth in the period occurred after 1970.

BASIC SECTOR GROWTH

The growth of the export base was a major force determining the growth

of the Alaskan economy during this period. This section will examine

the growth of the various industries which make up the Alaskan basic

sector. By examining the growth in each industry, we can see its rela-

tive importance to Alaska’s economic growth.

In this section, we will determine the basic sector by definition.

Those industries where the level of activity is affected primarily

by external factors will be considered basic industries. Mining,

agricul ture-forestry-fi sheries, manufacturing, federal government,

construction are basic industries. The demand for the products of

and

both

mining and agricul ture-forestry-fisheries is determined in national and

international markets, not within the Alaskan economy. Manufacturing

21



is largely a part of these two industries since food processing and

petrochemicals are its major components. The level of federal govern-

ment activity in Alaska is determined by decisions made outside the state,

Construction has both basic and nonbasic components; however, major

changes in construction activity are determined by exogenous influences,

for example, the construction of the trans-Alaska  pipeline.

Table 4 presents data on the growth rates of employment and wages and

salaries. The growth rate of wages and salaries differed considerably

by sector over the historical period. By taking the ratio of growth

rates of wages and salaries to employment by sector, one can derive a

measure of relative income behavior over the period 1965-1976. Over the

whole period, relative incomes increased more rapidly in the basic

sector than in the support sector. The ratio of relative increase is

3.16 (this is the ratio of growth in wages and salaries to growth in

employment in the basic sector divided by the same ratio in the support

sector). All incomes were increasing, but the distribution of income

resulting from the growth process was favoring the basic sector.

The growth in wages and salaries can differ from employment growth for

three reasons.

First, the growth of wage rates can differ between industries. Secondly,

the hours worked in different industries can differ. Finally, the com-

position of industrial employment growth may not be proportional.
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TABLE4. ALASKA ECONOMIC GROWTH BY SECTOR
1965-1976

Compound Annual Rates of Growth

1965 - 1976
(2)

Em ~:) ~nt ::f::i:~
P m (2/1)

Basic Sectorl 16.7 5.76
Mining 1;:; 23.1
Construction 15.2 29.1
Manufacturing 4.6 11.1
Federal Civilian .3 7.6
Federal Military - 2.7 5.7

Support Sector 10.2 18.6 1.82
Transportation-

E Comm.-Utilities  7.4 16.9
Trade 9.7 16.4
Finance-Insurance-

Real Estate 11.2 18.5
Services 12.6 24.3

Other
State Government 6.6 15.7 2.38
Local Government 10.1 18.8 1.86

Total Nonagricultural
Wages and Salaries2 6.0 17.5 2.92

1970 - 1976
( 4 )

~nt khvs:i:s
(4/3).—

4.7 23.6 5.02
4.9 16,3

27.9 50.6
4.7 13.0

8.0
- 4:7 4.3

12.3 24.1 1.96

22,8
1::; 19.3

14.8 24.4
16.0 30.9

15.8 2.93
1?:: 21.7 1.95

7.8 23.4 3.0

1973 - 1975
(6)

(5) Wages 8
employment Salaries (6/5)

13.8
37.8
82.2
1.1
3.5

- 4.1
23.7

26.0
19.7

18.1
28.5

16.5

54.2 3.93
68.8

15;’.8
15.5
12.7
2.5

52.5 2.22

58.7
38.9

30.3
68.1

23.0 3.83
20.5 1.72

47.5 2.88

‘Agricul ture-forestry-fisheries is left out of this table. During the period, changes in the
coverage of fisheries employment distorts the real growth in this industry.

2 Includes military wages and salaries from U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, July 1978 printout.
SOURCES: Alaska Department of Labor, Alaska Labor Force Estimates, Estimates of Total Population,

various years.
Alaska Department of Commerce and Economic Development, The Alaska Economy: Year End
‘Performance Report 1977.



Overall employment in the basic sector grew at a much slower rate than

the remainder of the economy in all but the pipeline years, 1973-1975.

Between 1!365 and 1976, basic sector employment increased at an average

annual rate of only 2:9 percent per year, compared to 6 percent for the

entire economy and 10.2 percent for the support sector. After 1970,

industrial growth rates were much closer--basic sector employment grew

at a rate of 4.7 percent, compared to 7.8 percent for the entire economy.

The growth rates are much closer when wages and salaries are considered.

Between 1965 and 1976, the wages and salaries earned in the basic sector

grew only .8 of a percentage point less than the economy-wide average of

17.5 percent. After 1970,

faster than the economy as

basic sector wages and salaries grew slightly

a whole.

The effect of pipeline construction on the growth of the economy

seen in the period 1973 to 1975. Employment in the basic sector

can be

grew at

13.8 percent annually, while the economy grew at 16.5 percent. Wages

and salaries increased more rapidly, increasing at a rate of 54.2 percent

annually in the basic sector, compared to 47.5 percent for the economy

as a whole.

Within the basic sector, the federal government was declining in importance

relative to other industries. The military was declining in an absolute

and relative,sense, and federal civilian employment was virtually’ stable.
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The most rapidly growing basic industry was construction. Employment

grew at an average annual rate of more than 15 percent throughout the

period; this was more than twice the growth rate of the economy. The

obvious reason

pipeline which

period between

a rate of 82.2

for this growth was the construction of the trans-Alaska

began in 1974. The most rapid increase came in the

1973 and 1975 when construction employment increased at

percent per year. The state estimated that in 1976 con-

struction employment connected with the Alyeska project was approxi-

mately 15,000, or 50 percent of the tot~l state construction employment

(Alaska Department of Labor, 1977). Wages and

growth in employment, increasing at an average

cent after 1970.

salaries mirrored the

annual rate of 50.6 per-

Mining employment also increased at a rapid rate throughout the per

its average annual rate was 12.5 percent. Unlike construction, min

od ;

ng

experienced cyclical growth. Mining employment increased between 1965

and 1970 to 3,000, then fell to 2,000 in 1973 before increasing to 4,000

in 1976.

The early growth in mining resulted from d scovery, development, and

production of oil and gas from the Kenai Peninsula and Cook Inlet

fields. Oil was discovered in 1957 qt the Swanson River; and production

increased from one million barrels per month in 1966 to a peak in 1970

of 7.5 million barrels per month. Employment associated with these

fields grew at an annual rate of approximately 40 percent in the late

sixties, causing mining employment to triple between 1965 and 1969 in
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the Cook Inlet Region (Anchorage, Kenai, Matanuska-Susitna, Seward)

(Scott, 1978) . Mining employment .dropped  after this peak. During the

1970s, the development of the Prudhoe Bay fields resulted in the expan-

sion of the mining industry. This development led to growth in both

exploration and production employment and headquarters employment in

Anchorage. The most rapid expansion of the mining industry came between

1973 and 1975 when both employment and wages and salaries increased at

rates more than three times as great as the economy.

Manufacturing in Alaska has traditionally been associated with the fish-

ing industry. Over the period, food manufacturing, because of its

relation to the fishing industry, showed cyclical growth; employment

fell between 1973 and 1974 and did not rise again until 1976. The

fastest growing sector of manufacturing was “other” manufacturing which

consists principally of petroleum refining, petrochemical, and printing

and publishing.

turing increased

that this sector

Between 1965 and 1976, employment in “other” manufac-

at an average annual rate of 6.5 percent, which meant

was increasing its share of manufacturing employment.

Agricul ture-fisheries-forestry depend on the development of’the state’s

renewable natural resources, and independent estimates of employment in

these industries suggest little growth. Forestry employs only about 22

people statewide; most of the logging employment is accounted for in

lumber and wood products manufacturing (Scott, 1979). One indicator of

agricultural activity is.employment  reported in a yearly agricultural

survey. This survey reports a decline in total agricultural employment

from 900 in 1965 to 750 in 1975 (USDA)..
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The fishing industry has traditionally been important to Alaska. Based

on estimates from Fish and Game fish ticket data, employment was estimated

to have increased from about 4,340 in 1970 to about 5,720 in 1976. This

is an annual growth rate of 1.3 percent (Rogers and Listowski, 1978).

Table 5 shows some additional indicators of the growth of the fisheries

industry. The catch and value statistics shown in this table illustrate

the cyclical nature of the fishing industry. The real value of fisheries

catch peaked in 1973 at $117,842,000 (in 1967 dollars). After this peak,

real value fell until 1975, after which it began to grow again.

In summary, employment in the basic industries grew rapidly but not so

rapidly as the total economy. The major growth in the basic sector was

in mining and construction. The traditionally important fishing industry

did not keep up with growth in other basic sectors. Federal government

employment, while providing a stable base for the economy, actually

declined.

The ratio of total-to-basic employment in Alaska has steadily increased

from the early fifties (Goldsmith and Huskey, ]978B). This growth in the

nonbasic or support sector of the Alaskan economy means that equivalent

increases in basic employment will lead to greater growth. Table 6

illustrates the effect of structural change on growth. The last two

columns show what growth would have been with the given basic sector

growth and the maintenance of 1965 and 1970 total-to-basic ratios. In

all cases, these ratios underestimate the economy’s real growth.
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TABLE 5. ALASKA FISHERIES ACTIVITY
1970-1977

1970 __ — — —1971 1972 1973 1974 1975 1976 1977

Catch
(million lbs) 533.6 471.0 422.5 513.1 454.2 442.4 615.7 674.5

Value ($000) 97,497 85,585 92,431 142,353 144,809 129,402 240,858 350,889

Real Value
($000) 88,957 75,735 79,751 117,842 108,147 84,965 141,266 193,328

Real Value
Per Pound $0.17 $0.16 $0.13 $0.23 $0.24 $0.19 $0.23 $0.29

SOURCE: Alaska Department of Commerce and Economic Development, 1977.



TABLE 6. THE EFFECT OF STRUCTURAL CHANGE.
ALASKA, 1965-1976- ‘“

Total
Employment
When Using
1970 Ratio

Civilian
Total Basic
Employment

31,393

35,028

35,447

36,137

35,849

45,698

58,592

63,732

Change in
Total Employment/
Basic Employment

~from previous year)

Total
Employment
!Ahen Using
1965 Ratio

78,697

79,638

81,188

80,541

102,668

131,637

143,185

Ratio of
Total/
Basic

2.25

2.64

2.75

2.88

3.06

2.80

2.75

2.69

Total Non-
Agricultural
Employment

70,530

Year

1965

1970

82,879

92,476

12.1993,5821971 97,584

95,404 9.651972 104,243

-19.4794,6431973 109,851

1.86120,6451974 128,178

154,686 2.57161,3131975

‘1 976
“

2.02168,256171,714

Basic Employment includes: Mining, Contract Construction, Manufacturing, Agriculture-Forestry-
Fisheries, Federal Government, and Military.

SOURCE : Alaska Department of Labor, Statistical Quarterly, various quarters (primarily third), 1966-1977.



An analysis of the marginal change of total employment to basic employ-

ment reveals that it has been declining since 1970. While employment

in the support sector has continued to grow in response to employment

activity in the

This decreasing

basic sector, this growth has been at a decreasing rate.

growth rate began after 1972 when the marginal rate

first fell below the seven-year average of the total-to-basic employment

ratios.

Table 7 provides a detailed description of the structure of Alaska indus-

try in 1965, 1970, and two pipeline years--l975 and 1976. The support

industries as a group expanded. Trade and transportation-communication-

utilities remained constant after 1970. The service industry grew sig-

nificantly in this period, increasing from 10.7 percent to 16.1 percent

of total employment. Business services increased from 1.97 percent to

5.04 percent and were the major component of service sector change.

Finance-insurance-real estate also increased as a proportion of total

employment.

POSSIBLE LONG-TERM TRENDS IN STRUCTURAL CHANGE

Since 1965, the support sector employment has exhibited relative growth.

There are reasons to expect this trend to continue. The process of

economic growth will expand local market opportunities for reasons

already cited (import substitution, scale economies, etc.).

Tables 8 and 9 give some insight into the likely limits to the growth

of the support sector. Table 8 compares the Alaskan distribution of
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TABLE 7 DISTR!BUTl O:! (IF EFIPLOYIWN1,  ALASKA

Industry “.. —.. —---

Hining

Contract Construction

Manufacturing
Food

1965
z Of”rotal
~owwnt..— . .

100.00

1.54

9.15

8.9!3
4.26

Logging Lumber and Pulp 3.27
Other Manufacturing 1.36

Transportation, Communication,
and Public Utilities 10.30

Trucking and Warehousing 1.72
WaterTransportation . 1.47
Ajr Transportation 2.72
Otlier  Transportation .76
Communications and

Public Utilities 3.63

Trade 14.11
14holestile 2.63
Retail 11.4$3
General Ndse. and Apparel 2.69
Food Stores 1.65
Automotive L Service Stations NA
Eating/Drinking Est~blishments 2.77
Other Retail - 4.36

Finance, Insurance, and”
Real Estate 3.08

Services 10.65
Hotels, Hotels, and Lodges 1.46
Personal .96
Business 1.97
Ikwlical 2.03
Other 4.22

Government 42.06
Federal 24.72
State “ 9.87
Local 7.47

Agriculture, Forestry, and
Fisheries .20

1970
?4 of Total
Employment

100.00

3.24

7.45

8.48
4:04
2.93
1.45

9.85
1.79
.90

3.32
.95

2.89

16.61
3.51
13.10
3.63-
1.85
1.81
3.02
2.78

3.35

12.37
1.57
.92

2.16
2.35
5.37

38.45
18.50
11.21
8.73

.21

1975
% of Total
Employmen!

mo.oo

2.35

16.04

5.98
2.68
2.09
1.20

10.21
2.45
.86

2.96
1.13

2.69

16.25
3.66

12.58
2.55
1.62
1.77
3.88
2.76

3.74

15.5s
1.96
.57

4.54
2.68
5.83

29.22
11.34
9.59
8.30

.63

.1976
% of Total
Employment.—

100.00

2.31

6.02’
2.98
1.89
1.14

9.18
1.89
.78

2.70
1.09

2.73

16.05
3.55

12.50
2.48
1.74
1.68
3.76
2.84

4.14

16.11
1.87
.54

5.04
2.92
5.75

27.89
10.45
8.22
9.21

.70

SOURCE: Statistical Quarterly, Alaska Departmetlt  of Labor, various issues.
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TABLE 9. ECONOMIC STRUCTURE OF SMALL STATESI

Alaska
Wyoming
Vermont
North Dakota
South Dakota

Delaware
Montana
Idaho
Nevada
New Hampshire

Hawaii
Rhode Island
Maine
New Mexico
Utah

Nebraska
West Virginia
Arkansas
Mississippi
Arizona

Kansas
Oregon
Oklahoma
Colorada
Washington

Total
Employment

Support Industryl
(Thousands)

71.100
79,100
94,700

136,600
132,700

114.700
147,300
164,600
228,800
168,400

234,600
181,000
178,300
227,400
256,300

336,500
264,000
321,100
331,800
446,600

464,700
511,500
510,400
558,900
755,900

1977

Personal
Income

(Million $)

4,311
3,073
2,814
4,044
4,104

4,477
4,661
5,128
5,059
5,547

6,773
6,332
6,221
6,970
7,51C

10,491
11,129
11,878
12.019
14,943

19,802
16,651
17,839
18,752
27,534

Support/
Personal
Income

16.5
25.7
33.7
33.8
32.3

25.6
31.6
32.1
45.2
30.4

34.6
28.6
28.7
32.6
34.1

32.1
,23.7
27.0
27.0
29.9

23.5
30.7
28.6
29.8
27.5

Regional
Index

of costs
w

1.42
.90

1.02
.92
.92

1.02
.90
.90
.99

1.02

1.21
1.02
1.02
.88
.98

.93

.85

.89

.89

.99

.93

.998

.98

.98

.998

Support
Employment/
Regionally
Deflated
Personal
Income

23.4
23.1
34.4
31.1
29.7

26.1
28.4
28.9
44.7
31.0

41.8
29.2
29.3
28.7
33.4

29.9
20.1
24.0
24.0
29.6

21.9
30.6
28.0
29.2
27.4

.
‘Support sector includes: Services, Trade, Finance-Insurance-Real

Estate, and Transportation-Communication-Publ ic Utilities.

SOURCES: U.S. Department of Labor, Bureau of Labor Statistics, Ijmployment
and Earnings, June 1978.

U.S. Department of Labor, Bureau of Labor Statistics, Monthly
Labor Review, April 1978.
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employment to the United States and other small and western states.

only in finance-insurance-real estate and transportation does Alaska

come close to the employment shares of other states. The shares of

trade and services are well below those of other states, The government

and transportation-communications-publ  ic utilities sectors are substan-

tially above the U.S. average, reflecting both the uniqueness and the

geographical extent of the Alaskan economy.

Table 9 further details the differences in structure among states and

relates the differences to personal income. When personal income is

adjusted to reflect cost differences among regions, the differences

among the states converge.

in personal income is close

The ratio of support per one million dollars

to 30:00 for all states, independent of

size. Alaska’s ratio is less

There are a number of reasons

than 40 percent of the average.

-ForAlaska’s underrepresentation of the

support sector. First, high costs increase the threshold size before

economies of scale can be realized. Second, mining and petroleum-

related construction occur in isolated, enclave environments that are

largely self-supporting. This reduces demand

Finally, the geographical extent of the state

for support sector services.

and its lack of economic

integration (except through the state government sector) make it more

profitable for some parts of western and southeast Alaska to exchange

directly with the Lower 48 rather than to rely on the Alaska support

sector.
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Unemployment

Chronic high unemployment has been endemic to the Alaskan economy.

Table 10 reveals that the rate has remained near 10 percent every year

since 1970. This was substantially above the national average. Only

in 1975 did the state rate fall below 10 percent, but the number of

unemployed remained high.

The increased demand for skilled labor was largely met by in-migration.

The increase in the labor force participation rate may also explain the

high unemployment rate, but this reason must be viewed cautiously. The

low dependency ratio associated with the migrants and the economic

motivation for their migration would, in itself, raise the labor force

participation rate. The increases in the labor force participation

rates appear to coincide with the peak years of in-migration.

Another factor associated with chronic unemployment is the seasonaJity  of

employment. One measure of seasonality  is defined by the ratio of the

fourth quarter employment to the third quarter employment. The closer

this index is to one, the less seasonal is the industry. Table 11 shows

the seasonality  of Alaska industries. Seasonality has decreased in

importance throughout the historical period. In 1960, the overall

seasonality index was .8313. In 1975, it was .9402; the increase in

seasonality  in 1976 was due to the pipeline construction employment in

the summer of 1976.
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TABLE 10. UNEMPLOYMENT, ALASKA

1965

1970

1971

1972

1973

1974

1975

1976

Alaska
Total

Unemployed

7,700

9,700

12,100

12,900

13,900

14,900

14,900

21,000

AND UNITED STATES
1965-1976

Alaska
Unemployment

Rate (%)

8.6

9.0

10.4

10.5

10.8

10.0

8.3

1 0 . 5

United States
Unemployment
_ Rate (%)

4.5

4.9

5.9

5.6

4.9

5.6

8.5

7.7

SOURCES: Alaska Department of Labor,

Alaska Department of Labor,

Alaska
Labor Force

Participation
Rate (%)

38.16

39.94

40.97

41.27

42.78

46.00

47.40

52.65

Labor Force Estimates, various years.

Estimates of Total Resident Population.
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Mining

Construction

Manufacturing

Transportation,
Communication, and
Public Utilities

Trade

Finance, Insurance,
and Real Estate

Services .

Government

Total

TABLE 11. SEASONALITY OF EMPLOYMENT, ALASKA
1950, 1960, 1965, 1970, 1975, and 1976

1950 1960

.6267

.7900

.2440

.8248

.9226

1.0000

.9583

.9632

.7505

.7143

.5862

.5137

.9683

.9718

1.0000

.9123

.9815

.8313

1965

.7949

.6460

.6531

.9125

.9905

.9706

.9664

.9617

.8718

1970 1975 _ 1976

.8556

.7279

.5457

.8851

.9733

.8942

.9716

.9810

.8800

.9009

.8374

.6886

.9887

1.0048

1.0000

.9812

1.0049

.9402

.9690

.6906

.6714

.8871

.9120

.9270

.9387

.9689

.8733

Note: Figures for 1977 are not available.

SOURCE: State of Alaska, Alaska Labor Force Estimates, various years.
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The decrease in seasonality since 1960 has

of factors. Even though seasonal, incomes

struction  and construction in general were

been the result of a number

in petroleum-related con-

high enough so that workers

in these sectors could sustain their consumption all year-round. Con-

sequently, the demand for support sector services was less variable than

it might have been. The growth of deposits from $535.5 million in 1973

to $848.8 million in 1976 represents a 17 percent increase when converted

to real terms. Savings of. this magnitude probably served to stabilize

employment both by reduc

slack periods. Finally,

winter construction cond”

ng demand duri,lg peaks and increasing it during

construction technology partially adapted to

tions.

Real Income Per Capita

The statistics in Table 1 reveal an impressive real growth rate

capita income of 4.86 percent per year primarily as a result of <

in employment. If this “real” rate were to continue, per capita

income would double approximately every 14.6 years.

n per

ncreases

real

Table 12 displays the Consumer Price Index (CPI) for Anchorage over the

historical period (a statewide index is unavailable).

A comparison of the Anchorage index to the United States index gives

relative movement in price levels. Prior to 1974, the Anchorage CPI was

increasing at a slower rate than the U.S. CPI. This indicates that the

price differential between Alaska and the United States was falling.

With the trans-Alaska  pipeline construction boom, this trend was reversed.
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TABLE 12. ANCHORAGE CONSUMER PRICE

.

INDEX

Year

1965

1970

1971

1972

1973

1974

1975

1976

1977

Anchorage
Index

94.2

109.6

112.9

115.9

120.8

133.9

152.3

164.1

175.0

‘Average annual

(1967 = 100)

% Change
Over

Previous
Years

.-

3.077

3.01

2.66

4.23

10.84

13.74

7.74

6.64

% Change
United Over-

States
Index

94.5

116.3

121.3

125.3

133.1

147.7

161.2

170.5

181.5

rate of price increase 1965-1970

Previous
Years

-.

4.231

4.30

3.30

6.23

10.97

9.14

5.77

6.45

SOURCE : U.S. Department of Labor, Bureau of Labor Statistics,
Washington, D.C.
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Prices rose relatively faster in Alaska after 1975. Bottlenecks resulted

when the rapid increase in demand was met by a relatively fixed supply.

Persons whose income grew at rates less than the CPI experienced declining

real incomes.

The Growth of State Government.—

An important nonexport sector contributing to the growth of Alaska

between 1965 and 1976 was the state government. First, state government

experienced rapid growth in the early 1970s. Secondly, this growth was

largely funded by revenues exogenous to the state’s economy (i.e., the

$968 mil 1 ion in lease bonus monies from the Prudhoe Bay lease sale).

The growth of state government expenditures, when derived from exogenous

sources, can influence the level of economic activity through two channels.

First, increased state expenditures will lead to increased employment in

state government. Secondly, capital expenditures will increase employment

in the construction industry. The behavior of state expenditures since

1970 provides some insight into the state government’s role in the growth

process.

Since statehood, total state expenditures increased at an average annual

rate of 21 percent (Goldsmith, 1977). There are three distinct periods

of expenditure growth: 1) prior to the 1969 Prudhoe Bay lease sale,

2) between 1970 and 1972 when the initial adjustment to these revenues

occurred, and 3) after 1972. In examining expenditures in the period

after the state received the lease bonus in 1969, Scott (1978)” found:
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1. The constant dollar increase was 62 percent of the nominal

dollar increase.

2. The rate of increase was more rapid between 1970 and 1972

than between 1972 and 1977.

3. Operating expenditures have grown more rapidly over the

whole period, while capital expenditures grew more rapidly

between 1970 and 3972. These suggest that each type of

expenditure may be sensitive to different factors with

“operating expenditures respontiing to increases in demand

and capital expenditures responding more to available

revenues.

An examination of Table 13 reveals that real per capita operating and

capital expenditures increased between 1970 and 1972. Real per capita

operating expenses increased at an average rate of 19.9 percent, while

capital expenditures increased at a rate of 32.3 percent per year.

After 1972, operating expenditures increased at a rate of 3.4 percent;

and capital expenditures actually decreased at a rate of -6 percent.

Petroleum revenues and federal government transfers have historically

provided the major portion of state revenues. In 1973, theses ources

accounted for 62 percent of the state government’s income (Kresge,

1977). These clearly represent exogenous sources of income and, as

such, contribute to the growth process.
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Fiscal
Year

1977

1976

1975

1974

1973

1972

1971

1970

TABLE 13.

Resident ,
Population

413,289

404,635

351,159

330,600

324,800

312,930

302,36’1

294,560

STATE REAL PER CAPITA OPERATING AND
CAPITAL EXPENDITURES’

1970-1977

(Constant 1967 Dollars)

Operating
Expenditures
Per Capita

$1,224.88

1,156.97

1,199.92

1,168.14

1,108.15

1,038.74

990.64

722.20

Capital
Expenditures
Per Capita

$409.17

486.57

548.54

475,66

497,07

555.11

374.77

317.02

Compound Annual
Growth Rate

1970-1977 5.(M

1972-1977 5.7%

1970-1972 3.1%

7.8%

3.4%

19.9%

3.7%

- 6.0%

32. 3%

Total
Expenditures
Per Capita

$1,634.05

1,634.54

1,748.46

1,643.80

1,605.22

1,593.85

1,365.41

1,039.22

6.7%

0.5%

23. M

1
‘State’s estimate from Research and Analysis  Section, Employment

Security Division, Alaska Department of Labor-, State of Alaska Current
Population Estimates by Census Divisions, July 1 (year). The population
as of the beginning of the fiscal year was used.
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The Economy Since 1977

A review of some events and characteristics of the Alaskan economy since

1976 provides some useful insights into the economy during the first

half of the seventies. While post-1977 data for most of the baseline

socioeconomic indicators are not available at this time, data for a

number of other available aggregate indicators will be discussed.

At the state level, post-1976 data indicate that aggregate levels of

economic activity have receded from the~r 1976 levels and reveal that

statewide employment grew at a compound annual average rate of 4.10 per-

cent between 1965 and 1977. For the period 1970 through 1977, the com-

pound growth rate was 8.54 percent per year. This higher rate was a

result of the 71,624 workers added to the workforce between 1970 and

1977, an increase of over 77 percent. Most of this growth (75.7 percent)

actually occurred after 1973, reflecting the influence of the TAPS proj-

ect. By 1977,

below its 1976

boom period.

however, the average statewide employment

level, an indication that the economy was

Employment data recently published (Alaska Department of

level was 7,164

entering a post-

Commerce and

Economic Development, 1979) provide further substantiation of this in-

terpretation. The downward trend in state employment levels continues

through 1978 with employment almost 6 percent below the 1976 level. In

addition, preliminary data for 1979 suggest little ~hange from 1978.

Between 1977 and 1978, the statewide

9.2 percent to 11.1 percent, lending

tion of an economic slowdown.

unemployment rate increased from

further credence to the interpreta-

43



It is important to look beyond the total employment figures when evalu-

ating recent economic conditions.. A closer examination of these 1978

and preliminary 1979 data reveals that employment has remained rela-

tively stab?e or grown slightly in most sectors. Contract construction

employment declined from a peak of 30,233 in 1976 to 12,240 in 1978, a

decrease of 17,993 (Alaska Department of Commerce and Economic Develop-

ment, 1979). The data also reveal, however, that total employment only

declined by 10,155, so other sectors of the economy actually expanded by

7,838 employees.

Statewide income statistics are consistent with the employment data.

Total nominal personal income increased from $4.187 billion in 1976 to

$4.370 billion in 1978. Although this is a 4.37 percent increase, it is

more than vitiated by the rate of inflat”

indication of the general inflation rate

14.26 percent from 1976 to 1978. Thus, “

on for the same period. As an

the Anchorage CPI increased by

f the income growth is adjusted

for inflation, the two-year performance represents a decline of over

9 percent in real terms.

During the 1976-1978 period,

$10,254 to $10,851 in nomina”

statew

terms

Economic Development, Division of E(

de per capita income increased from

(Alaska Department of Commerce and

onomic Enterprise, 1979). This

5.82 percent increase represents a significant decline in real terms.

The Anchorage economy serves as a locus for approximately 50 percent of

the income and employment generated within the state. Data indicate
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that the statewide slowdown in economic activity is being felt in

Anchorage. In 1977, the average level of employment in Anchorage was

77,858. By 1978, Anchorage employment had declined to 74,888 (Alaska

Department of Labor, 1979). Almost half of this decline was in the

contract construction sector where employment fell from 7,795 in 1977

to 6,431 in 1978. Preliminary data for 1979 suggest a further decline

in this sector (Alaska Department of Labor, 1979). During this same

period, the Anchorage unemployment rate increased from 6.9 percent to

8.3 percent (Alaska Department of Commerce and Economic Development,

1979) .

Income statistics for Anchorage are consistent with the view that the

area is experiencing a modest economic slowdown. Aggregate real per-

sonal income grew from $579.3 million in 1970 to $1,185 billion in 1977

(Table 18). The 1978 real

Department of Commerce and

a decline of 2.05 percent “

Anchorage increased from$”

Department of Commerce and

personal income is $1.1607 billion (Alaska

Economic Development, 1979). This represents

n real terms. Nominal per capita income in

1,430 in 1977 to $12,152 in 1978 (Alaska

Economic Development, 1979). When these

figures are deflated by the CPI, they become $6,528 and $6,481, respec-

tively. While this is a decline in real terms, the decrease is gener-

ally smaller than that experienced elsewhere in the state.

The various subregions within the Southcentral region have generally

experienced significantly different growth patterns from Anchorage in

the period 1975 through 1978 (Yakutat is excluded from this discussion



● 1

since the Census district data include Skagway). Nominal per capita

incomes increased in all of the Census districts except Valdez-Chitina-

Whittier. In this one, district nominal per capita income declined by

54.79 percent. Among the other Census districts, Kodiak showed the

greatest per capita,increase--44.96  percent. However, only Kodiak and

Cordova-McCarthy  measured increases in nominal per capita income in

excess of the Anchorage CPI (Kodiak, 44.96 percent; Cordova-McCarthy,

32.20 percent; Anchorage CPI, 23.05 percent) over the three-year period.

The Economies of the Gulf of Alaska Region, 1965-1976

OVERVIEW

The major impacts fromOCS development in the Lower Cook Inlet are pro-

jected

is the

of the

growth

to occur in the Gulf of Alaska region. The Gulf of Alaska region

most populous region of the state. It contains almost 60 percent

state’s population. Many of the events which have influenced the

of the state occurred in the Gulf of Alaska region. The Cook

Inlet oil and gas fields are located

the trans-Alaska  pipeline is also in

This region also contains one of the

in that region, and the terminus of

the Gulf of Alaska region at Valdez.

major fishing Rorts in the state at

Kodiak. Anchorage, the state’s major metropolitan center, is in the region.

The region and its subregional economies experienced rapid growth between

1965 and 1970. The Gulf of Alaska region grew faster than the state and

increased its share of state employment from 53.6 percent to 56.5 percent.
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The Gulf of Alaska region contains two major

Southcentral. The Anchorage region consists

subregions, Anchorage and

of the Anchorage Census

Division. Southcentral includes six Census Divisions: Kenai, Seward,

l’latanuska-Susitna,  Valdez-Chitina-Whittier,  and Cordova-McCarthy.  It

also includes the Yakutat portion of the Skagway-Yakutat  Division.

(Figure 3 shows the Alaska Census Divisions. ) The character of each of

these subregions differs. Anchorage is the urban center of the state.

The Southcentral region consists of a series of small, rural economies.

This section will examine the growth of the Gulf of Alaska’s two sub-

regions during the 7965-1976 period.

ANCHORAGE

.

Overview

The development of Alaska as a major oil province with the Cook Inlet

discovery and the subsequent Prudhoe Bay discovery played a major role

in the development of Anchorage. The construction activity associated

with the development of TAPS provided an additional stimulus to Anchor-

age that had important effects on the size and structure of the local

economy. Population, employment, and income showed rapid growth from

1965, with the pace of growth increasing after 1973.

The data presented in Table 14 indicate that population growth in Anchor-

age was responsive to the growth in economic activity. From 1965 to

1976, population grew at a compound annual growth rate of 5.56 percent.

Between 1974 and 1976, the population of Anchorage increased by an

47



\ \

0

48



1950

1960

1965

1970

1971

1972

1973

1974

1975

1976

1977

TABLE 14. POPULATION GROMTH, ANCHORAGE. . . . . . -- - - ---
AND ALASKA, lY5U-lY//

Anchorage
Population

30,060

82,833

102,337

126,333

135,777

144,215

Compound Annual
Growth Rate

149,440

153,112

177,817

185,179

195,826

1965-1977 5.56

1970-1977 6.46

1973-1976 7.41

Alaska
Population

128,643

226,167

265,192

302,361

312,930

324,281

.330,365

351,159

404,634

4 1 3 , 2 8 9

411,211

SOURCE: Alaska Department of Labor.

3.72

4.49

7.75

Percent of State
Population in Anchorage

. 2 3

.37

.39

.42

.43

.44

.45

.44

.44

.45

.48
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estimated 32,067 persons. It is estimated that 27,681 persons, or

86 percent of the population change, was the result of in-migration.

The dependency ratio (total population/labor force) fell from 3.01 to

2.53 between 1970 and 1976.

Anchorage employment increased from 30,678 in 1965 to 73,133 in 1976.

Between the years 1973 and 1975, employment grew from 50,627 to 69,645,

or an increase of 38 percent (State of Alaska, Department of Labor,

1979) ●

Other measures of economic activity and growth showed similar p~tterns

of behavior. For example, freight tonnage passing through the port

increased from approximately 2 million tons in 1973 to almost 2.8 million

tons in 1975 (Municipality of Anchorage, 1979]. The number of dwelling

units authorized by the city increased from 1,035 in 1973 to 2,505, a

142 percent increase in two years.

Anchorage, the major metropolitan area in the state, has since 1970

contained more than 42 percent of the state’s population (State of

Alaska, Department of Labor, various years). Anchorage functions as

the major administrative, distributive, and financial center for the

state’s private sector. This means that economic growth in Anchorage

is affected by changes in the level of economic activity throughout the

state. Major pipeline construction (TAPS) occurred hundreds of miles

from Anchorage but profoundly affected the Anchorage economy.
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Structural Characteristics and Economic Change 1965-1976

Trade, services, finance-insurance-real estate, and transportation also

have substantial basic functions in the Anchorage economy since these

sectors serve the rest of the state.

State government is also a basic sector from the city’s viewpoint.

Employment and expenditures by state government are determined by factors

largely exogenous to Anchorage’s economy. On the other hand, the manu-

facturing sector in Anchorage, bereft of food processing, is tailored to

the local economy (supplying specialty products to the Anchorage stores)

and is, therefore, nonbasic.

Table 15 presents the structural composition of Anchorage, Alaska, and

the United States for the years 1965, 1970, 1975, and 1977.1 Anchorage

has a structure much closer to

The trade and services sectors

same relative importance as in

ences still remain, however.

The diversification and

documented in Table 16.

relative to the state.

each grew relatively by

growth

the United States than does the state.

in Anchorage appear to have roughly the

the United States. Substantial differ-

of the Anchorage economy is further

Several sectors demonstrate

Manufacturing, services, and

over 30 percent between 1970

significant growth

state government

and 1978. Only

‘The state statistics are somewhat misleading in that Anchorage is
included and significantly affects the distribution of state employment.
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INDUSTRY

Nonagricultural
Wage and Salary

Mining

Construction

Manufacturing

WI Transportation
N

Trade

Wholesale
Retail

Finance-Insurance-
Real Estate

Service and Misc.

Government

Federal
State
Local

TABLE 15. INDUSTRIAL COMPOSITION
VERTICAL DISTRIBUTION (PERCENT]

ANCHORAGE, ALASKA, ANil UNITED STATES

ANCHORAGE ALASKA

1965 1970 1975 1977 1965 1970 1975 1977

100.0

1.2

10.2

2.6

8.5

17.2

1::;

4.2

12.3

43.0

30.6
5.4
7.6

100.0 100.0

2.3 1.9

8.4 10.1

2.4 2.3

9.3 “10.5

20.5 21.4

5.3
15.2 1::2

4.7 5.2

15.4 19.5

37.0 29.1

22.6 14.7

;:: :::

100.0

1.8

10.0

2.3

9.8

21.3

5.4
15.9

6.0

21.7

27.2

13.2
5.9
8.1

100.0

1.5

9.2

8.9

10.3

14.1

3.1

10.7

42.1

2437
9.9
7.5

100.0 100.0 100.1

3.2 2.4 2.8

7.4 16.1 12.4

8.4 6.0 6.3

9.8 10.2 9.4

16.5 16.2 17.1

2.5 3.6
1;:: 12.6 13.5

3.3 3*7 4.7

13.2 16.2 16.6

38.2 29.3 30.7

18.4 11.3 11.0
11.1”
8.7 ::: 1;::

UNITED STATES

1970 1975 1977

100.0 100.0

0.9 1.0

5.0 4.6

27.3 23.8

6.4 5.8

21.2 22.1

12:: 1:::

5.2 5.5

16.4 18.2

17.7 19.1

3.9 3.6
13.!3 15.5

SOURCE: Anchoraae Annual Plannina Information FY 1979, State of Alaska, Department of Labor,
Resea~ch and Analysis section.
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100.0

1.0

4.7

23.8

5.6

22.3

5.3
16.9

5.5

18.7

18.5

3.3
15.2
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TABLE 16. ANCHORAGE INDUSTRIAL COMPOSITION

INDUSTRY. ..-

Nonagricultural
Wage and Salary

Mining

Construction

Manufacturing

Transportation

Trade

Wholesale
Retail

Finance-Insurance-
Real Estate

Service and Misc.

Government

Federal
State
Local

1970-—

45.1

31.9

50.9

13.1

42.9

56.0

69.4
52.4

63.9

52.5

43.7

55.6
23.5
44.6

1 Preliminary estimate

PERCENT OF STATE

1974

45.8

34.5

41.7

14.4

45.0

58.3

71.5
55.2

64.3

52.9

43.8

55.1
28.1
51.3

1975

43.2

34.2

27.2

16.4

44.5

57.0

69.1
53.5

60.3

52.0

42.9

55.9
26.1
44.6

1976

42.7

35.2

25.1

15.8

46.9

57.8

69.5
54.5

60.0

53.9

40.8

54.8
28.6
35.6

1977’

48.4

28.9

47.3

16.5

49.7

57.2

70.7
53.6

63.6

60,7

42.9

57.6
31.0
37.7

Apri 1
1978

50.6

28.6

63.2

18.0

47.3

55.5

71.9
51.2

63.5

70.0

43.0

58.8
31.0
38.0

SOURCE: Anchorage Annual Planning Information FY 1979, State of Alaska,
Department of Labor, Research and Analysis Section.
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mining and local government declined by a significant amount relative

to the state.

Implicitly, all of the sectors where the employment shares are over

50 percent of the state can be viewed as having basic (or export)

components. By this criteria, construction, trade, finance-insurance-

real estate, and services were’all basic sectors in 1978, exporting

to the rest of the state. Note the dramatic decrease in

construction employment beginning in 1574 and continuing

This coincides with the peak years of TAPS construction.

Table 17 further documents the increased diversification

the share of

through 1976.

accompanying

Anchorage’s economic growth.2 The ratio of civilian basic to civilian

total employment declined from .5683 to .4680 between 1965 and 1976,

an increase in the ratio of total employment to total basic employment

of 1.76 to 2.14.

Growth in Aggregate Economic Indicators

Tab”

cap’

the

e 18 reveals the growth in aggregate real income as well as real per

ta income. Aggregate real income increased by over 200 percent in

twelve-year period; and per capita real income increased by 60.0

percent over the same period. The compound annual growth rates for

several time periods are shown on the table. The table reveals that

the peak pipeline years account for the greatest growth rates.

20ne caution is necessary in interpreting the table. The manu-
facturing and agricul ture-forestry-fisheries sectors are probably locally
oriented rather than export oriented.
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TABLE 17. ANCHORAGE BASIC SECTOR GROWTH
1965, 1970, 1973, 1975. and 1976

Industry 1965

Agriculture, Forestry,
and Fisheries 33

Mining 371

Contract Construction 3,127

Manufacturing 791

Transportation, Communication,
and Public Utilities - o -

Trade 1,195

Finance, Insurance, and
Real Estate 350

Services 500

Federal Government 9,395
State Government 1,672

Total Civilian
Basic Employment 17,434

Total Military Employment 15,190

Total Basic Employment 32,624

Total Basic/
Total Employment .7113

Civilian Basic/Total
Civilian Employment .5683

1970.—

52

958

3,514

1,018

- o -

1,642

573

1.208

9,539
2,421

20,895

12,884

33,779

.6155

.4975

1973

82

769

4,178

1,286

- o -

2,239

825

1,323

9,558
3,667.—

23,927

14,049

37,976

.5872

.4726

1975

110

1,301

7,054

1,573

230

3,611

1,010

2,612

10,222
4,056

31,779

12,642

44,421

.5398

.4563

1976

100

1,409

7,587

1,629

697

4,195

1,229

3,510

9,813
4,053

34,222

12,179

46,401

.5440

.4680

SOURCE: Alaska Department of Labor, Statistical Quarterly, various issues.
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u-lm

1965

1970

1971
1972
1973
1974
1975
1976
1977

Compound Annual
Growth Rate

Anchorage
Personal Income

393.8

579.3
649.2
690.4
731.0
830.2

1,060.0
1,147.2

1,185.0

1965-1977 9.62
1970-1977 10.76

1973-1975 19.03

TABLE 18. GROWTH IN PERSONAL INCOME
ANCHORAGE AND ALASKA, 1965-1977

(Millions of 1967 Dollars)

Per Capita

3,849

4,585

4,781
4,788
4,892

5,422
5,961

6,195
6,141

3.97
4.26
9.12

Alaska
Personal Income

910.8
1,288.3

1,379.1
1,465.1
1,662.3
1,817.4
2,311.7
2,551.2
2,442.6

8.57
9.57

17.81

Per Capita

3,435
4,260
4,407
4,518
5,031
5,180
5,713
6,172

5,940

4.67
4.86
9.12

Percent of State
Personal Income

in Anchorage

.43

.45

.47
● 47

.44

.46

.46

.45

.49

SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic Information
System, July 1979 printouts.

Alaska Department of Labor, Estimates of Total Resident Population.



Real

1965

This

More

personal income increased from $393.4 million (1967 dollars) in

to over $1.1 billion in 1976 (U.S. Department of Commerce, 1978).

represents a real rate of growth of almost 10 percent annually.

dramatically, the annual growth rate surged to 19.03 percent during

the peak of TAPS activity in 1973-1975. When these figures are converted

to a real per capita basis, the growth rate is 4.04 percent per year from

1965 through 1976 with a high

(U.S. Department of Commerce,

of 9.12 percent per year from 1973 to’1975

1978) .

Table 19 indicates that employment in the Anchorage economy increased

at a compound annual growth rate of 8.22 percent from 1965 to 1976, and

at a compound annual rate of 9.68 percent from 1970 to 1976. Statewide,

employment grew even more rapidly. As a result, the city’s share of

total state employment fell from 45 percent in 1970 to 43 percent in

1976.

Anchorage’s unemployment rates remained high by U.S. standards, and

absolute levels

Table 20). The

increase in the

of unemployment increased in every year but 1975 (see

six-year period (1970-1976) witnessed a 126 percent

number of unemployed in the Anchorage labor market.

The statewide unemployment/employment relationship was behaving in a

similar manner falling below 10 percent in one year (1975) after 1970.

Both in-migration and changing labor force participationwere important

factors influencing Anchorage’s unemployment. Between 1973 and 1974,

Anchorage employment increased by a little more than 8,000 workers.
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1965

1970

1971

1972

1973

1974

1975

1976 ~

1977

Compound
Growth

1965-’

1970-<

Annual
Rate

976

976

TABLE 19. EMPLOYMENT GROWTH, ANCHORAGE
AND ALASKA, 1965-1977

Anchorage Alaska Percent of State
Employment Employment Employment in Anchorage

30,678

41,995

45,452

48,252

50,627

58,713

69,645

73,113

77,858

70,530

92,476

97,584

104,243

109,351

128,178

161,313

171,714

164,071

*43

.45

.47

.46

.46

.46

.43

.43

.47

8.22

9.68

8.43

10.87

—

SOURCE: Alaska Department of Labor, Labor Force Estimates, various years.
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TABLE 20. ANCHORAGE AND ALASKA UNEMPLOYMENT

1965

1970

1971

1972

1973

1974

1975

1976

Anchorage
Total

Unemployment

2,249

3,267

4,418

5,140

5,818

5,980

5,279

7,372

Anchorage
Unemployment
_ Rate (%)

6.2

6.7

8.2

8.9

9.7

8.6

6.7

6.9

1965, 1970-1976

Anchorage
Labor Force
Participation

Rate (%)

41.44

43.21

44.43

44.68

44.40

49.66

47.85

50.56

A l a s k a
Unemployment
_ Rate (%)

8.6

9.0

10.4

10.5

10.8

10.0

8.3

10.5

Alaska
Labor Force
Participation

Rate (%)

38.16

39.94

40.97

41.27

42.78

46.00

47.40

52.65

SOURCE: Alaska Department of Labor, Alaska, Labor Force Estimates.



In-migration plus natural increase accounted for, at most, 3,672 of

these workers. The remaining 55 percent, or4,414 workers, must be the

result of increased labor force participation. Inspection of Table 20

lends support to this conclusion.

The economic “boom” associated with the TAPS project undoubtedly encour-

aged increased labor force participation. Then, as the information

about labor market conditions filtered to the Lower 48, the in-migration

response was triggered. The response k}as dramatic. The data in Table 21

reveal an estimated net migration of 22,222 for 1975. But reported em-

ployment increased by only 10,932 (Table 19). Concurrently,’the labor

force participation rate fell to 47.85, and the unemployment rate declined.

A possible reconciliation of these data is achieved by assuming that a

significant proportion of the in-migrants were employed elsewhere in the

state even though they resided in Anchorage. During this period (1974-

1975), statewide employment increased by 33,135, and Anchorage’s share

of total state employment fell from 46 to 43 percent (Table 19).

SOUTHCENTRAL ALASKA

Historically, the Southcentral  region’s economy has been based on the

exploitation and development of natural resources. The fisheries of

Southcentral  are among the most important in the state, accounting for

approximately half of the industry’s statewide catch. The Upper Cook

Inlet region was the site of the state’s first major hydrocarbon devel-

opment and remains the center of the state’s petrochemical industry.
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1965

1970

1971

1972

1973

1974

1975

1976

1977

Number
of Births— .

3,285

3,192

3,119

4,247

3,123

2,990

3,472

4,108

TABLE 21. ANCHORAGE POPULATION GROWTH
1965, 1970.1977

Number
of Deaths

489

473

490

424

481

507

519

777

Natural
Increase

2,796

2,719

2,629

3,823

2,642

2,483

2,953

3,331

Estimated
Net

Migration

6,725

5,809

1,402

1,030

22,222

4,412

4,447

Population
as of
July 1 _

102,337.

126,333

135,777

144,215

149,440

153,112

177,814

185,179

192,957

% increase
over

Previous Year

4.30’

7.48

6.21

3.62

2.46

16.14

4.14

1 Percent average annual increase.

SOURCE: Alaska Department of Labor, Estimates .of Total Resident Population
and Estimates of Civilian Population.

Alaska Department of Health and Social Statistics, as reported
by the Municipality of Anchorage.
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During the time period under ‘investigation, 1965-1976, an oil port was

built at Valdez to serve as the terminus of the trans-Alaska pipeline.

The construction of this facility and the pipeline leading to it were

important factors in the growth of the Southcentral region during the

mid-1970s.

IZIU@l.lm

Population in the Southcentral  region increased by over 28,000 between

1965 and 1976. Over half of this increase came after 1973 as a result

of the construction of the trans-Alaska pipeline. Such rapid growth in

a relatively small region indicates that migration was the major component

of growth. Between 1973 and 1976, migration accounted for over 90 percent

of the increase in population. Table 22 shows the components of population

growth in Southcentral.

From 1973 through 1976, the historic relationships between population

and employment seem

population was 4.2,

If one analyzes the

During that period,

inoperative, In 1965, the ratio of employment to

implying approximately 3.2 dependents per employee.

data from 1973 to 1976, a different pattern emerges.

employment increased by 10,899 workers, but the

population only expanded by 19,715 people. The marginal ratio of

population-to-employment fell to 1.81, or less than,one  dependent

p er worker.

This departure from the traditional economic]demographic  relationship

can be partially explained by the sectors responsible for the rapid
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TABLE 22. POPULATION GROWTH, SOUTHCENTRAL
ALASKA, 1965, 1970-1977

Estimated Population % Increase
Number Number Natural Net as of over

of Births of Deaths Increase Migration July 1 Previous Year-

1965 30,235

1970 8631 2151 6481 37,5402 4.43

1971 505

197? 505

1973 718

39 366 926 38,832 3.4

38 367 -406 38,739 -0.2

73 545 - 31 39,253 1.3

1974 7684 2314 5374 1,667 41,457 5.6

1975 634 244 390 9,828 51,675 24.6

1976 993 227 766 6,436 58,877 13.9

19775

.
‘Data is from State of Alaska, Department of Health and Social Services,

Office of Information Systems.
2 Data is from April Census.

3Annual average increase from 1965 to 1970.

4 Data is from 1974 Vital Statistics Provisional Figures, State of Alaska,
Department of Health and Social Services, Health Information System Section.

5 Figures for 1977 are not available.
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growth: mining and construction. Employment in these sectors is more

transient than employment in other sectors where there is greater like-

lihood of employees’ taking up permanent residence. The employment

rotation patterns and enclave nature of mining activity encourage a

nonresident workforce, further reducing the deniographic impact of mining

development on a particular area. The TAPS construction project was

imbued with all of the above characteristics; hence, it had minimal

demographic impacts. Had ’historic relationships (pre-1973) held, there

would have been 31,607a dditional dependents ~(10,899 x 3.9-10,899)]

rather than 8,816.

Aggregate Measures of Economic Activity in Southcentral Alaska

Table 23 reveals the importance of the TAPS-related construction activity

as an economi’c stimulus to the region. The pace of activity, as measured

by income and employment, quickened after 1973. Between 1965 and 1976,

total employment more than tripled. Over two-thirds of the measured

change in employment occurred between 1973 and 1976. The growth in

regional real income exhibited similar behavior, increasing by over

250 percent -From 1965 to 197(I, but 67 percent of this increase occurred

in the last three years of the period.

Sources of Growth, 1965-1976. A major source of growth in the South-

central region during this period was the expansion of the traditional.

basic industries: mining, construction, and fisheries (including fish

processing). The major mining development occurred early in the period

with the development of the Kenai-Upper Cook Inlet fields. Petroleum
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TABLE 23. GROWTH OF EMPLOYMENT, POPULATION, AND

1965

1970

1971

1972

1973

1974

1975

1976

Compound Annual
Growth Rate

1965-1976

1970-1976

Total Percent
Change

PERSONAL INCOME, SOUTHCENTRAL REGION
1965-1976

Population

30,235

37,809

39,227

39,148

39,716

41,986

51,923

59,431

6.34

7.83

96.56

Employment

7,124

9,582

10,127

10,735

12,131

13,645

18,300

23,030

11.26

15.74

223.22

Real
Personal Income
1$1967 Million)

95.6

143.5

146.2

149.2

174.0

197.5

271.8

336.0

12.11

15.23

251.50

SOURCES: All estimates State of Alaska Department of Labor, Research and
Analysis Section, Population Estimates by Census Division, except
1970 which is Census of Population.

Alaska Department of Labor, Statistical Quarterly, various years.

U.S. Department of Commerce, Bureau of Economic Analysis, July 1978.
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activity in the Kenai fields can be described in two periods. Field

development occurred in the first period (between 1961 and 1968) which

included the development of both onshore and offshore fields. During

this phase, mining employment increased by over 600 percent. Major

construction of petrochemical facilities also took place during this

period. Three petrochemical plants and seven pipelines were completed

between 1961 and 1968.

The second major phase was production. By 1970, all the major compo-

nents of the petroleum Industry were in operation (Mathematical Sciences,

Northwest, 1976). Since 1970, the industry has exhibited a cyclical

pattern of employment, first declining, then increasing after 1973.

Recent growth in the industry is related to..increased exploratory and

petrochemical activity (Kenai Borough, 1977].

Regional construction employment prior to 1970 was influenced importantly

by petrochemical development in Kenai. Construction of five petrochemical

facilities and seven pipelines increased Kenai’s construction employment to

a peak of 1,209 in 1968 (Mathematical Sciences, Northwest, 1976). BY 1970,

construction employment had decreased until its regional total was 583.

Table 24 reveals that construction employment was increasing throughout the

period at an annual average rate of over 20 percent. The construction of

TAPS and the transshipment facility at Valdez resulted in growth of con-

struction employment at an annual average rate in excess of 131 percent

between 1973 and 1975. The activity in Valdez alone accounted for
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TABLE 24. EMPLOYMENT BY INDUSTRY <
SOUTHCENTRAL ALASKA

Annual Average Percent Increase

1965 - 1976 1970 - 1976 1973 - 1975Industry

Agriculture, Forestry,
and Fisheries

Mining

Contract Construction

Manufacturing
Food

38.44 37.87 5.16

8.27 1.37 18.59

20.71 85.19 131.70

9.53
6.30

11.90
8.65

.55

.20

Transportation, Communication,
and Public Utilities

Transportation
Communications
Public Utilities

9.51
9.15

22.71
5.90

2.09
34.50
19.69
8.38

32.62
49.33”
2.86

12.66

Trade
Wholesale
Retai 1

10.88
11.95
10.47

11.22
10.59
11.46

31.72
60.82
23.95

Finance, Insurance, and
Real Estate 10.57 14.68 25.86

Services
Hotel
Personal
Business
Medical
Other

12.12
11.61
3.37

18.49
11.60
9.64

16.72
20.09
4.28

37.07
9.15

11.54

21.56
24.77
-1.01
78.12
-6.89
24.90

Government
Federal
State and Local

-3.80
8.49

-4.28
7.50

5.65
6.33

Total 11.26 15.74 22.82

SOURCES: Estimated from Alaska Department of Labor, Research and Analysis
Section worksheets.

Alaska State Housing Authority, Alaska, Yakutat, Comprehensive
Development Plan, Anchorage 1971.

Alaska Consultants, Inc., Anchorage, Alaska, Yakutat, comprehensive
Development Plan, December 1976.
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70 percent of regional construction employment in 1975 and 78 percent

in 1976.

The ottier major basic industry in the Southcentral  region is the fisheries

industry. This industry is composed of fish harvesting and fish processing

employment. The employment data must be interpreted with caution. Employ-

ment recorded in nonagricultural wage and salary employment excludes self-

employed workers,

The nexus between

tries since catch

traditionally a major component of fishery employment.

emp”

and

oyment and income is also weaker than in other indus-

prices are subject to substantial annual variation.

The estimates of employment presented

gear statistics for three regions: Pr”

Southwest. These regions include mor[

in Table 25 are based on catch and

nce William Sound, Cook Inlet, and

than the Southcentral  region but

provide a rough estimate of industry behavior in the Southcentral region.

Employment for the period averaged 2,107 workers with peak employment

(2 ,388 in 1976) only 13.3 percent above and the low employment (1 ,853 in

1972) 12 percent less than the average figure. The real value of the

catch appears to vary considerably from year-to-year, suggesting that

the industry was characterized by wide fluctuations in income per worker.

Since 1!370, the catch has ranged from 233.8 million pounds (1972) to

363

197<

the

as

6 million pounds (“

to $63.5 million

value of the catch

its volume. Some of

973), and the real value from $32.47 million in

n 1977. Given relative prices for various species,

is obviously affected by its composition as well

the annual fluctuation in va”ue ill

catchTable 25 is probably related to annual variations in

ustrated in

composition.
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TABLE 25. ESTIMATED FISH HARVESTING EMPLOYMENT

1970.—

Employment 2,193

Catchz 269.3
(million lbs. )

Val uez 40,681
(thousand $)

Real Value 37,117
(thousand $)

AND VALUE OF CATCH

1971 1972 1974 19751973 .-

2,052 1,853 2,235 1,998 2,031

256.6 233.8 362.6 254.5 256.8

36,658 44,773 73,496 65,912 60,971

32,469 38,631 60,841 49,225 40,033

lRogers and Listowski, 1978.

1976 1977-—

2,388 --

245.4 215.6

93,668 115,377

54,937 63,568

‘Alaska Department of Commerce and Economic Development, 1977.
Value is deflated by the Anchcrage CPI.



The manufacturing sector of the Southcentral  region is primarily composed

of fish processing and petrochemicals. Since 1965, manufacturing employ-

ment has grown at an annual average rate of 9.5 percent (see Table 24).

Alt,hough the manufacturing sector has experienced some cyclical instability

associated with food processing (primarily due to variations in the fish

harvest), the petrochemical component of the sector has given it relative

stability.

The final basic sector is the federal government. Federal government

employment actually fell from 975 in 1965 to 637 in 1976. The lowest

point was in 1974 when employment was 595. Military employment in the

region also followed the

I,bou less tnan

the

Tab’

Kodiak Nava

e 26 summar

same pattern. Military

The primary reason for

employment in 1976 was

this was the clo$ure of

Station.

zes the growth in the basic sector for the time period

1965-1976. Basic sector employment more than doubled from 1965 to 1976.

The decline in federal government (military and nonmilitary) employment

between 1965. and 1973 was offset by the growth in civilian basic sector

employment. This offset was in the mining, manufacturing, and fisheries

sectors and represents the occurrence of a modest degree of diversifica-

tion in civilian sectoral employment over the 1965-73 time period.

The data for 1975 and 1976 show a very rapid growth in basic employment.

Basic employment increased by 7,267 workers from 1973 to 1976. The

growth in contract construction during this period is largely responsible
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TABLE 26. BASIC SECTOR GROWTH, SOUTHCENTRAL ALASKA
1965, 1970, 1973, 1975, and 1976

Industry

Agriculture, Forestry,
and Fisheries

Mining

Contract Construction

Manufacturing

Federal Government

Total Civilian
Basic Employment

Total Military Employment

Total Basic Employment

Total Basic/
Total Employment

Civilian Basic/Total
Civilian Employment

1965

19

345

880

1,188

975

3,407

2,651

6,058

.6197

.4782

1970

99

762

583

1,647

828

3,919

2,110-—

6,029

.5157

.4090

1973

491

540

681

2,627

602

5,041

1,039.—

6,080

.4617

.4155

1975

543

900

3,656

2,656

672

8,427

747

9,174

.4817

.4605

1976

680

827

6,978

3,234

637

12,356

991—  .—

13,347

.5556

.5365

SOURCES: Estimated from Alaska Department of Labor, Research and Analysis
Section worksheets.

Alaska Department of Labor, Estimates of the Population.

Alaska State Housing Authority, Alaska, Yakutat, Comprehensive
Development Plan, Anchorage, 1971.

Alaska Consultants, Inc., Yakutat, Comprehensive Development Plan,
Anchorage, Alaska, 1971.
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for the expansion in the basic sector. Construction employment grew by

6,297 wo~kers, comprising almost 87 percent of the total employment

growth in the basic sector.

Structural Change, 1955-1976—

Tables 26 and 27 illustrate the effects on the Southcentral

growth eminating from the construction industry. From 1965

basic-to-total employment ratio fell, implying an increased

region of

to 1973, the

employment

multiplier as the economy became more diversified. It is normally

expected that, as a regional economy grows, import substitution and

scale economies work to reduce (relatively) import leakages, and the

basic-to-total employment ratio would reflect this structural change by

declining. But, beginning with 1973, the ratio began to increase and

increased rapidly in 1975 and 1976.

With the construction of TAPS, the support sector did not expand as rapidly

as the basic sector. The enclave nature of pipeline employment meant that

the support services were provided primarily within the enclave construction

sector. This limited the necessary expansion of the support sector to

accommodate pipeline employment and reversed the trend of the decrease in

basic sector importance. This tendency was strengthened by the transient

nature of employment in the construction and mining sectors. Thus, income

earned in the Southcentral  region was being spent elsewhere.

Table 27 illustrates the structure of the Southcentral  economy. The non-

TAPS trend can be seen by examining the change between 1965 and 1970.
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TABLE 27. EMPLOYMENT DISTRIBUTION
SOUTHCENTRAL ALASKA

1965, 1970, AND

Percent

Industry 1965 —

Agriculture, Forestry,
and Fisheries .27 ( .20)

Mining 4.84 ( 1.54)

Contract Construction 12.35 ( 9.15)

Manufacturing 16.68 ( 8.90)
Food 15.24 ( 4.26)

Transportation,
Communication, and
Public Utilities 7.61 (10.30)

Transportation 5.24
Communication .36
Public Utilities 1.85

Trade 11.41 (14.11)
Wholesale 1.43 ( 2.63)
Retai 1 9.99 (11.48)

Finance, Insurance, and
Real Estate 2.23 ( 3.08)

Services 10.36 (10.65)
Hotel 1.94
Personal .35
Business 1.64
Medical 1.95
Other 4.48

Federal Government 13.69 (24.72)

State and Local
Government 20.56 (17.34)

BY INDUSTRY
(ALASKA)
1976

of Total Employment

1970 1976

1,03 ( .21)

7.95 ( 3.24)

6.08 ( 7.45)

17.19 ( 8.48)
13.49 ( 4.04)

7.93 ( 9.85)
5.44
.89

1.61

13.96 (16.61)
2.01 ( 3.51)
11.95 (13.10)

2.20 ( 3.35)

10.72 (12.37)
1.61
.29

1.19
2.87
4.76

8.64 (18.50)

24.29 (19.94)

2.95 ( .70)

3.59 ( 2.31)

30.30 (17.61)

14.04 ( 6.02)
9.24 ( 2.98)

6.39 ( 9.18) ~
4.24
1.07
1.08

11.00 (16.05)
1.53 ( 3.66}
9.47 (12.58}

2.08 ( 4.14)

11.28 (16.11)
2.01
.16

3.28
2.02
3.81

2.77 (10.45)

15.60 (17.43)

SOURCES: Estimated from Alaska Department of Labor, Research and Analysis
Section worksheets. “

Alaska State Housing Authority, Yakutat Alaska, Comprehensive
Development Plan, Anchorage 1971.

Alaska Consultants Inc., Anchorage, Alaska, Yakutat Comprehensive
Development Plan, December 1976.
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Between these periods, the support sectors either increased their share

of employment or remained constant; the overall change was not so great

as in the state or Anchorage. Only trade expanded its share signifi-

cantly from 11.4 percent to 14 percent.

Unemployment

Unemployment rates remained high throughout the 1965-1976 period. The data

presented in Table 28 indicate a peak unemployment rate of over 15 percent

in 1972, falling to 12.42 percent in 1975 and rising to over 13.8 percent

by 1976. Regional unemployment rates remained significantly higher than

the statewide average throughout the period even though, as Table 24 indi-

cated, the region experienced rapid economic growth.3

Personal Income

The income statistics in Table 23 probably overstate the income effect

of development on the Southcentral  region and the subregions within it.

Because of the transient and enclave nature of the basic sectors (con-

struction, mining), much of the income earned in the region accrued and

was spent where the workers reside. In addition, the subregions are

relatively small economies, and a substantial portion of income spent “

resulted in increased imports and reduced the regional response to

increased demand.

3Employment grew at an annual average rate of 15.74 percent between
1970 and 1976.
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TABLE 28. ALASKA AND SOUTHCENTRAL ALASKA UNEMPLOYMENT

1965

1970

1971

1972

1973

1974

1975

1976

Southcentral
Total

Unemployment

1,172

1,835

2,135

2,257

2,336

2,744

3,094

4,502

Southcentral
Unemployment

Rate (%)

10.30

13.44

14.66

15.03

14.07

14.80

12.42

13.83

SOURCES: Alaska Department of Labor,

Alaska Department of Labor,

1965, 1970-1976

Southcentral
Labor Force

Particir3ation
Rate’ (%)

41.38

38.24

38.90

39.17

42.94

45.09

48.68

54.78

Labor Force Estimates,

Alaska
Unemployment

Rate (%)

8.6

9.0

10.4

10.5

10.8

10.0

8.3

10.5

various years.

Estimates of the Population.

Alaska
Labor Force

Participation
_ Rate (%)

38.16

39.94

40.97

41.27

42.78

46.00

47.40

52.65

Alaska State Housing Authority, Yakutat, Alaska Comprehensive Development Plan,
Anchorage, 1971.

Alaska Consultants Inc., Anchorage, Alaska, Yakutat Comprehensive Development Plan,
December 1976.



Table 29 provides statistics concerning income on a regional and statewide

basis. The statistics reflect very rapid’ growth on both a nominal and

real basis. The region was clearly growing very rapidly throughou~ the

1970-to-1976 time period, especially after 1973 when TAPS-related influ-

ences dominated.

The per capita figures also show rapid growth in real income. If the

1973-to-1976 growth rates were sustained, per capita real incomes would

double approximately every lightyears.

W!!!!m!
The Southcentral  region’s growth can be divided into two distinct phases.

Prior to 1973, it was experiencing a stable growth pattern much the same

as the state’s. Beginning with the pipeline construction in 1973, the

Southcentral  economy experienced rapid growth. Its basic sector (mining,

pipeline construction) expanded rapidly; and regional employment>  income>

and population correspondingly advanced. Structurally, the basic sector

grew relative to the support sector of the economy. Much of this struc-

tural shift may prove to be temporary as the region’s economy (absent

of significant changes

pre-TAPS growth path.

in the level of mining activity) reverts to its

ADISAGGREGATED VIEW OF THE SO!JTHCENTRAL REGION

The Southcentral region is a composit of a number of local economies,

ranging in size from Yakutat  (employment 241 in 1976) to Valdez (1976

employment of 7,818). In addition to differences in size and structure,
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TABLE 29. GRONTH OF REAL PER CAPITA INCOME

Year

1965

1970

1971

1972

1973

1974

1975

1976

Personal
Income

~Thousands  $)

90,128

157,316

165,099

172,916

210,235

264,428

414,045

548,661

Compound Annual
Growth Rate

1965 - 7976 17.85

1970 - 1976 23.15

1973 - 1975 37.68

SOUTHCENTRAL ALASKA
1965, 1970-1976

State Real
Real Personal Real Per Capita Per Capita

Income Personal Personal
(Thousands $) Income ($) @SXElll

95,677

146,234

143,536

149,194

174,036

197,482

271,861

335,983

3,164

3,796

3,728

3,811

4,382

4,704

5,236

5,653

3,435

4,260

4,407

4,518

5,031

5,180

5,701

6,124

12.10 5.42 5.40

14.87 6.86 6.23

24.52 8.86 6.77

SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, July 1978 printouts.

Alaska Department of Labor, Labor Force Estimates, various years.

Alaska Consultants, Inc., City of Yakutat, Comprehensive
Development Plan, December 1976,

U.S. Department of Labor, Bureau of Labor Statistics.

Alaska State Housing Authority, Alaska, Yakutat, Comprehensive
Development Plan, Anchorage, 1971.
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different factors influence their growth patterns. These local economies

will first be discussed and then the question of regional integration

will be addressed. Because of data limitations, the level of analysis

will be the census division.

Table 30 provides a summary of economic and demographic information

relating to the growth in the local economies. Growth in the region

has been centered in three subregions: the Kenai Census Division,

Matanuska-Susitna Census Division, and Valdez.  But the growth occurred

over different time periods. In the 1965-70 period, growth was centered

in the Kenai region and was based on mining and petrochemical develop-

ment. Employment in this region grew at an annual rate in excess of

15 percent.

After 1970, Valdez replaces Kenai as the fastest growing local economy

in the region. Between 1970 and 1976, Valdez’ employment grew by over

319 percent. Much of this growth was undoubtedly post-1973 and related

to the construction of TAPS with Its associated port facilities. The

regional boom associated with TAPS radiated out and influenced the

growth of all the local economies, with the possible exceptions of

Kodiak and Yakutat.

Growth in the

eminated from

was responding

to Anchorage’s

\latanuska-Susitna  (Mat-Su)  economy was TAPS-related but

lnchorage. During the 1970-76 period, the Mat-Su economy

to population growth as it became a suburban center tied

economy. As a suburban center, the statistics on income
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TABLE 30. AGGREGATE INDICATORS, SMALL ECONOMIES
1965, 1970, and 1976

Populatiofl

Cordova-McCarthy
1965 1,991
1970 1,857
1 9 7 6 2,353

Valdez-Chitina-Whittier
1965 2,396
1970 3,098
1976 13,000

Matanuska-Susitna
1965 6,125
1970 6,509
1976 14,010

Seward
1965 2,213
1970 2,336
1976 3,395

Kenai
1965 8,446
1970 14,250
1976 16,753

Kodiak
1965 9,064
1970 9,409
1976 9,366

Yakutat
1965 --
1970 350
1976 550

Employment

604
702

1,041

452
83’1

7,818

1,083
1,145
2,269

620
692

1,136

1,753
3,576
6,465

2,310
2,469
4,153

--
193
241

Personal
Income

~Million~

7.5
9.8

17.7

6.1

16;:;

13.4
24.3

108.9

5.7
8.4

25.9

26.7
57.2

156.0

30.6
45.0
72.9

--
3.0
4.2

Per Capita
Income

(Dollars)

3,767
5,277
7,522

2,546
3,131

12,538

2,188
3,744
7,773

2,576
3,596
7,629

3,162
4,014
9,312

3,376
4,783
7,783

--

8,571
7,636

1 Civilian nonagricultural wage and salary employment.
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and employment are misleading. The majority of the employed popu”

works in Anchorage, and Mat-Su has primarily a trade and services

As a result, the dependency ratio during the 1965-76 period was h4

ation

base.

gh

(5.66 in 1965 and 6.17 in 1976) and labor force participation rates

appear low. In fact, the economy’s economic base was geographically

separate from the rest of the region.

The Southcentral  Region as a Regional Economy

The preceding discussion, with its accompanying data, has g

indication of the size and diversity of the local economies

tion remains as to whether or not the region can be treated

ven a rough

The ques-

as a regional

economy for analytical and modeling purposes. One perspective by which

areas can be classified as regions is based on functional integration.

Areas may be functionally integrated in the sense that activities are

tied to some central node or locus. This approach has been institu-

tionalized by the Bureau of Census in their Standard Metropolitan

Statistical Areas. This classification recognizes the economic relation-

ship between the metropolitan area and the surrounding countryside. The

radius of influence is obviously affected by many factors, among which

the most important is transportation cost. Economies can be functionally

integrated even though geographically separate if they are open and

‘permit the exchange of goods and productive factors. The degree of

integration reflects the importance of this exchange process.

The Southcentral  region, relative to the rest of the state, has highly

developed transportation links. Most larger communities in the region
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are linked by roads and/or ferry and by a highly developed

sys tern. There are numerous deepwater  ports and commercial

communications

marine freight

services. The communities of Kenai, Seward, Mat-Su, as

are linked by the Seward, Sterling, and Glenn Highways.

through the Richardson Highway. Ferry service connects

well as Anchorage,

Valdez is linked

Cordova, Valdez,

Kodiak, Seward, Whittier, Homer, and Seldovia. Van container service is

available in Cordova, Valdez, Kodiak, and Seward (ISER, 1976).

The trade flows among these areas were previously described in a census

of transportation conducted by the Institute of Social and Economic

Research (ISER, 1976). Table 31 shows the distribution of intrastate

freight from Southcentral  points of origin. This is not a pure measure

of trade flows since it includes transshipments of goods, but it does

provide an indication of the trade links between the economies of the

region. Freight and mail measure the flow of goods (final goods and

material inputs) between communities. It is not a

integration since it does not indicate the flow of

between communities. Of all the census divisions,

the least tied to the Southcentral  region; only 30

perfect measure of

labor and capital

Skagway-Yakutat is

percent of the freight

leaving Skagway is shipped to other areas of Southcentral  Alaska. For a

number of the divisions--Valdez, Kodiak, Kenai, and Cordova--Anchorage

is the destination for major portions of their flows; however, this

relationship does not occur in reverse: less than 30 percent of Anchor-

age goods flow to other regions of Southcentral. The existing trans-

portation links and the flows of freight show that the economies of

Southcentral Alaska,

degree of functional

when Anchorage is included, appear to exhibit a

integration.
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TABLE 31. DISTRIBUTION OF INTRASTATE FLOW OF FREIGHT

\DESTINATION

\
ORIGIN Anchorage

Anchorage 5.84

Cordova 63.88

~ Kenai 39.90
N

Kodiak 76.96

Matanuska-
Susitna 10.59

Seward 12.36

Skagway-
Yakutat .14

Valdez-Chitina-
Whittier 41.14

Cordova

.86

13.54

.62

.02

0

.08

.02

7.77

AND MAIL FROM SOUTHCENTRAL ORIGINS, 1973

(Percent of flows from Smthcentral origins)

Matanuska- Skagway-
Kenal Kodiak Susitna Seward Yakutat

6.04 4.14 1.32 1.03 .07

.38 7.17 .48 0 .65

15.50 2.64 .17 .15 .15

11.87 6.73 0 .01 0

32.46 0 .50 25.91 0

5.53 0 0 0 II

28.80 0 o “ o .67

15.05 5.46 .73 7.97 2.93

Valdez-Chitina-
Whittier Total

2.63

1.17

23.20

.26

5.71

68.60

0

.60

SOURCE: ISER., Census of Alaska Transportation, September 1976.

21.93

87.27

82.33

95.85

75.17

86.57

29.63

81.65

‘0



III. THE ALASKAN ECONOMY IN THE BASE CASE

This chapter presents a growth path for the Alaskan economy that excludes

the proposed hydrocarbon development in the Lower Cook Inlet OCS.

Purpose of the Base Case

Petroleum development in the Lower Cook Inlet will affect both the size

and structure of the Alaskan economy. These impacts can be described as

a deviation from a pattern of growth that would have occurred in the

absence of the Lower Cook development: the “base case.” Comparing the

divergence between the base case and the OCS impact case yields a

measure of the impact of OCS development.

The base case scenario employed in this study is a consistent, plausible

pattern of development; however,

casts of the likely future. The

subject to”a considerable amount

it should not be interpreted as fore-

actual development likely to occur is

of uncertainty influenced by techno-

logical change, market prices, size of actual hydrocarbon discoveries,

political vagaries, and many other uncertain events.

The base. case projection is generated to measure (estimate) the influence

of OCS activities on the Alaskan economy. The base case satisfies a

number of criteria including consistency, plausibility of assumptions,

continuity with the economy’s historical growth, and the overall structural

stability of economic relations.
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The Western Gulf scenarios project direct employment impacts of’s lesser

magnitude than the Northern Gulf scenarios. The high case scenario has

a projected peak direct employment impact of 1,136 workers in 1989 with

a sustained level of permanent employment of 976 for the remainder of

the projection period. The mean scenario generates a peak employment of

only 270 workers in 1984 and a permanent labor force

low case projects exploration only with all activity

of 86 workers. The

ceasing after 1983.

Base Case Assumptions

Overall, the most important assumption underlying the base case is

implicit: that the relationships identified in the recent past will

continue to hold in the future. In other words, the major implicit

assumption is structural stability throughout the projection period.

Utilization of the MAP model for projecting economic growth requires the

development of a set of assumptions. In some cases, these assumptions

take the form of specified relationships among variables. In other

cases, they are a projected numerical series designed to reflect a

particular sequence or level of activities. For the base case, these

assumptions reflect levels of economic activity expected to occur

independent of the proposed OCS development.

Four categories of assumptions circumscribe the base case. The first

involves the level of employment in exogenous industries where employ-

ment levels are determined by factors outside of the Alaskan economy.

These industries include manufacturing, agricul ture-forestry-fisheries,

*

*I

● I
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federal government, mining, and a segment of the construction industry.

Secondly, the state receives royalties, production taxes, property

taxes, and corporate income taxes from the petroleum industry. The

sales of this industry are almost totally exogenous; hence, the revenues

to the state can be regarded as exogenously  determined, given a tax_—

structure. Thirdly, state government spending plays such a major role

in the level of economic activity that a rule or assumption must

defined to project a state spending pattern. Finally, the state

is influenced by U.S. economic variables such as the behavior of

be

economy

con-

sumer prices, real per capita income, and the growth in wage compensa-

tion. Specific assumptions are made about each of these variables.

The uncertainties surrounding the future petroleum and world energy

markets, as well as state economic decisions which influence economic

growth, mean that any assumption about the appropriate base case scenarios

is subject to criticism. An extensive development of a base case scenario

which required considerable time and research would, because of these

uncertainties, be subject to the same type of criticism. These uncer-

tainties involve such major factors as the construction and timing of the

ALCAN gasline and future state spending policy. Therefore, an extensive

development of the base case scenario was not undertaken; instead, a

reasonable set of assumptions was developed which emphasizes consistency

and reasonableness of approach.
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NON-OCS ASSUMPTIONS

Industry Assumptions

There are two sets of industry assumptions. The first relates to empToy-

‘ ment directly associated with special projects, primarily oil and gas

development projects, Secondly, assumptions concerning the growth of

the other major exogenous industries are needed (manufacturing, federal

government, agriculture-forestry-fisheries). Special projects include

petroleum projects, major construction projects, and the operations and

maintenance of these projects. Petroleum activity is assumed to continue

at Prud,hoe  Bay with further exploration and development of the Kuparak

and Lisburne formations. Mining employment peaks in this region at

1,783 in 1980. The Upper Cook Inlet fields are the other major region

of petroleum activity. Employment is assumed to increase from its

present level until 1985 or 1990 as the oil fields are shut down. Gas

production continues after 1990 but with a reduced work force. There is

little other new mining activity in the state with other mining main-

taining current levels throughout the projection period.

Major construction projects in the state during the projection period

include the Trans-Alaska Pipeline Service (TAPS) a~d the ALCAN gasline.

TAPS is completed in 1977, after which the line’s capacity is assumed to

be increased by the addition of four pump stations between 1979 and 1982.

The ALCAN gasline is assumed to be built between 1981 and 1984 with peak

employment of 4,800 in 1982. The only other special construction project

in the state during the projection period is the construction of the
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Pacific LNG plant between 1980

in 1982 with 1,300 employees.

TAPS is assumed to require 850

ALCAN operations employment is

and 1983; this project employment peaks

workers per year for long-term

assumed to be 96 commencing in

operations.

1985. The

difference in p

Valdez port emp’

the TAPS within

peline employment can be explained by the inc” usion of

oyment as part of TAPS as well as the longer length of

the state. Finally, operations employment for the

Pacific LNG plant is 60 beginning in 1984.

The level of employment in federal government and agriculture-forestry-

fisheries and output in manufacturing is set exogenously.  Federal

government employment is assumed to follow its general historical trend

and remain constant at the 1976 level throughout the forecast period.

The trend in the historical period reflected increases in civilian

employment offsetting decreasing military employment. Employment in

agriculture-forestry-fi sheries

in fisheries. Given favorable

has been projected to increase

is assumed to be dominated by increases

conditions, employment in Alaska fisheries

fourfold between 1975 and 2000. This

would result from the establishment of an American trawl fishery which

completely replaces foreign fishing off Alaska (ISER, 1979). The

opposite extreme would be an assumption of no employment growth without

bottomfish development. In this study, an average rate of growth of

3 percent per year is assumed. This is consistent with moderate replace-

ment of the foreign fishery byAlaskans  (Scott, 1979).
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Output in manufacturing is assumed to increase at an average annual rate

of 4 percent, which is consistent with both the historical trend and the

assumed growth in the fisheries industry.

National Variables

As part of the U.S. economy, Alaska is influenced by the level of economic
/

activity in the United States. Specific variables exert a significant

effect on the Alaskan economy and assumptions about these variables must

be included in the base

term projections of the

Assumed U.S. rates were

1978) . This assumption

case. These assumptions are based upon the long-

consumer price index by Data Resources, Inc.

those from DRI’s TRENDCONG0678  forecast (DRI,

assumes the continuation of long-term trends in

important exogenous variables. The average annual rate over the period

of the forecast was used as our assumption. The U 1

index was assumed to grow at 5.5 percent per year.

capita disposable income, adjusted to reflect cons:

S. consumer price

The U.S. real per

stent tax assump-

tions, was assumed to grow at 2.2 percent per year. Finally, DRI does

not provide a projection of U.S. weekly compensation. U.S. weekly com-

pensation was assumed to increase at a rate of 6.8 percent per year, this

chosen to be consistent with both the assumed growth in prices and real

disposable income.

Petroleum Revenues

The petroleum revenues received by the state consist of royalties,

production taxes, property taxes,

major source of these revenues in

and the corporate income tax. The

the projection period is the Prudhoe
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field. The revenues are determined by the assumed rate of production of

oil and gas and its wellhead value. Prudhoe oil production is assumed

to peak in 1985 at 641.5 million barrels, while gas production is

assumed to maintain its peak production of 912 billion cubic feet per

year once this is reached in 1987. The wellhead value of Prudhoe oil is

determined by the following assumptions: constant real West Coast market

price of $12 per barrel , constant real vessel and processing costs of

$1.75 per barrel , and’ a TAPS tariff of .$5.25 in 1978. The nominal TAPS

tariff is assumed to remain constant uni.il 1990 when increasing operating

costs are assumed to dominate decreasing capital costs; after 1990, the

real tariff is assumed to remain constant. The wellhead value of gas

was assumed to equal $1.00 per MCF in 1978; this assumes the producers

pay a $.45 per MCF processing cost. (These base case assumptions were

selected prior to the passage of the 1978 Energy Bill which sets a

ceiling of $1.68 per MCF on Prudhoe gas.) These wellhead  values are

only part of an array of many possible wellhead values. The range of

wellhead  values is a function of the uncertainty about the future levels

of those factors influencing these values. Revenues are determined by

existing state laws describing royalites, production taxes, property

taxes, and corporate income taxes.

THE STATE EXPENDITURE RULE

The important role of state and local governments in the Alaskan economy

requires that the treatment of governmental expenditures be a major

component of the base case scenarios as well as the subsequent impact

analysis. Over the projection period, the state government is assumed
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to receive revenues from oil production far exceeding current levels of

expenditures. The future level and composition of state government

expenditures not only determine direct employment in the government

sector but will influence all industries endogenously tied to the state

economy.

Two important factors influence the framework

policy will be expressed. First, revenues to

in which state

the state have

expenditure

increased

substantially since the completion of the trans-Alaskan  oil pipeline and

will continue to do so into the future. These revenues will closely

follow the pattern of production from Prudhoe Bay and possibly from other

North Slope discoveries. Secondly, the establishment of the Permanent

Fund places new constraints on the use of certain petroleum revenues.

The Permanent Fund was adopted in 1976 as a constitutional amendment.

It established that a minimum of 25 percent of all mineral lease rentals,

royalties, royalty sale proceeds, federal mineral revenue sharing pay-

ments, and bonuses received by the state would be placed in the fund.

This forced savings is only a portion of the revenues available to the

state. Revenues accumulating in the General Fund will be greater than

in the Permanent Fund for most of the period.

These changes in the structure of state spending limit the usefulness of

past spending policies in determining the spending rules to be used.

The rate of state expenditures, because it is a matter of policy choice

to be made within a framework different from past experience, cannot

modeled simply from past experience. However, past experience can

be
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provide a guide for developing the hypothetical spending rule used in

the simulation. Scott, in his paper, “Behavioral Aspects of the State

of Alaska’s Operating Budget FY 1970-FY  1977,” found two major factors

responsible for the growth of state expenditures. First, real per

capita state expenditures increased in response to real per capita

income growth-- a demand effect. Secondly, expenditures increased in

relation to the available funds for state expenditures--a supply effect.

The pattern between capital and operating expenditures differed.

Capital expenditures increased strongly in response to available fund

growth, but the higher levels were not maintained. The high:-r  levels of

operating

seemed to

expenditures were maintained. Adjustments to available funds

provide a new base for the growth of these expenditures.

Based on this analysis, the following pattern of state expenditures is

assumed. Expenditures are assumed to increase in response to increases

in personal income. The income elasticity of both capital and operating

expenditures is less than one; The major difference is that the real

level of state operating expenditures is assumed to be maintained, while

the level of capital expenditures could fall.

The response to fund availability is composed of two parts. Expendi-

tures respond to changes in the general fund balance. The response is

weighted depending on the existing surplus; the weight equals the pre-

vious year’s fund balance divided by general fund expenditures. ln

other words, the response to a change in the general fund is weighted by

91



the number of years of existing expenditures which could be financed by

the general fund. The response of capital expenditures is greater than

the operating expenditure response.

ALTERNATIVE OCS SCENAR:

Four scenarios describ

0s

ng OCS activities prior to the Lower Cook Inlet

lease sale are included in the base case. The four scenarios present

potential low, moderate, and high development in the lease sale areas.

These OCS scenarios are described in Tables 32, 33, 34, and 35. These

tables present different levels of potential development in the Beaufort

Sea, Gulf of Alaska, and the Lower Cook Inlet (1977 sale). These scenarios

differ in timing and magnitude. The Lower Cook scenarios

exploration-only case to a high case with peak employment

The timing differs significantly between the moderate and

with the moderate scenario reaching peak employment three

the high scenario. The high

ment of an LNG plant with 60

All three Beaufort scenarios

range from an

of almost 2,500.

high scenarios

years prior to

Lower Cook scenario also contains the develop-

employees during its operation.

contain production of oil and gas. In all

cases, peak employment occurs in 1989; it ranges from 740 in the low

scenario to 1,344 in the high scenario. Since the Beaufort sale is a

joint state-federal lease sale, it also provides increased revenues to

the state. These include bonus, royalty, severance tax, property tax,

and corporate income tax revenues.
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TABLE 32. LOWER COOK INLET EMPLOYMENT SCENARIOS

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
199$

1996
1997
1998
1999
2000

LOW1

w

1%
252

210
126
84
42
42

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Moderate2. _ — —  ——

Mining Construction

70 0
321
664 1:;

804 108
572 38
523 0
622 0
604 0

545 0
411 0
417 0
417 0
417 0

417 0
417 0
417 0
417 0
417 0

417 0
417 0
417 0
417 0
417 0

Highl.——

!!!m.19 Constriction Manufacturing

84 0 0
126 0 0
252 0 0

486 213 0
776 213 0

1,285 543 0
1,590 858 0
1,548 317 0

1,347 0 60
1,139
1,139

0
0

60
60

1.139 0 60
1,739 0 60

1 , 1 3 9 o 60
1,139 0 60
1,139 0 60
1,139 0 60
1,139 0 60

1,139 0 60
1,139 0 60
1,139 0 60
1,139 0 60
1,139 0 60

1 Based on scenarios in Lower Cook Inlet, Final Environmental Impact
Statement, 1976.

2Based on Lower Cook Inlet. scenario in Beaufort Sea Petroleum Develop-
ment Scenarios. Economic and Demographic Impacts, Technical Report No. 18,
Alaska OCS Socioeconomic Studies Pro~ram, 1978. Distribution between off-
shore/onshore and industry was based-on the distribution in the Lower
Cook EIS.

93



TABLE 33. BEAUFORT SEA OCS EMPLOYMENT SCENARIOS

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Low

Construction

1:;
198
232
67

1::
247
247
99

1;:
228
345
387

281
331
395
395
132

434
388
355
333
334

333
332
330
327
325

32
66
32
32
59

Moderate

w construction

1;; 1:;
198 247
232 247
67 99

112 304
276 333
479 466
616 466
595 155

524 155
503
432 1 &
535 155
438 77 ,

440 22
417
393 ;
393 0
394 0

Hjgh r

!m!Q

1x
198
232
67

70
148
321
583
710

758
748
681
647
616

572
551
547
548
542

Construction

1::
247
247
99

403
642
810
761
254

254
127
254
254
127

36
0
0

:

.—

SOURCE: BLM-Alaska OCS Office.
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TABLE 34. NORTHERN GULF OCS EMPLOYMENT SCENARIOS
(SEAR ADJUSTED)

1981
1982
1983
1984
1985

1986
1987
1988

% 1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Low Scenario Moderate Scenario

Construction -Transportation Construction Mining Transportation

38 9 45 17
75 17 90 35
83 26 35

38 75 17 38 :: 26
6 38 9 12 38 9

80 59 46 90 0
218 119 46 2;; 168 86
181 225 46 181 320 86

215 55 305 100
196 59 315 107

196 59 264 107
215 59 277 42
217 59 279 42
217 59 281
217 ~ 59 2$2 ::

217 59 282 42
217 59 282 42
217 59 282 42
217 59 282 42
217 59 282 42

High Scenario

Construction Minin~ Transportation

53
;;

1:: 48
38 53 26
12 46 17

3 8 9
2;: 108 127
181 192 127

390 146
397 156

397 156
334 117
317 98
396 98
354 98

354 98
354 98
354 98
354 98
354 98

SOURCE: BLM-Alaska OCS Office, 1979.



TABLE 35. WESTERN GULF OCS EMPLOYMENTSC ENARIOS
(SEAR ADJUSTED)

Moderate Scenario High ScenarioLow Scenario

Construction Mining Transportation Construction M- Manufacturing TransportationMining Transportation

38
82
82

260
373

120 62
120 62
41 21
0 0
0 0

92

:;
260 10
49 50

41
41
21

3:

0
0

364
587
647

91
171
161
345
395

wm

,

1981
1982
1983
1984
1985

,
276
226
200
191
185

50
50
50
50
50

32 118
81
80
41
39

29
10
22
22
22

315
530
205
98
54

313
314
634
797
880

1986
1987
1988
1989
1990

0 0
0
0 :
0 0
0 0

812
729
658
685
710

50
50
50
50
50

184
191
191
191
191

64
64
64
64
64

22
22
22
22
22

0
0
0
0
0

1991
1992
1993
1994
1995

0 0
0 0
0 0
0 0
0 0

22
22
22
22
0

0
0
0
0
0

735
735
735
735
735

191
191
191
191
191

1996
1997
1998
1999
2000

0 0
0 0
0 0
0 0
0 0

64
64
64
52
0

I
SOURCE: Mestern Gulf of Alaska Statewide and Regional Population

and Economic Systems Impact Analysis.



The Northern Gulf scenarios” generate direct resident employment ranging

from 276 for long-run operations in the low scenario to 452 in the high.

Given that this is a federal sale and the area is relatively remote, the

economic effects of this sale on the base case are less than in the

Beaufort and Lower Cook. The Mestern Gulf scenarios also provide economic

effects which are less than either the Beaufort or the Lower Cook sale.

The Alaskan Economy:
Moderate Base Case Growth .

The base case describes the pattern of

to occur in the absence of hydrocarbon

Inlet.

Alaskan economic growth projected

development in the Lower Cook

Table 36 presents statewide projections for three measures of aggregate

economic activity: employment, real persofidl income, and population.

Projected growth appears modest by recent historical standards. Employ-

ment is projected to grow at an annual rate of 2.1 percent over the

22-year period. Employment actually declines from 197,185 in 1978 to

193,510 in 1979, the nadir of the post-pipeline dip. After 1979, employ-

ment increases to 227,878 by 1983. This is a growth rate of approximately

4.2 percent. After 1983, employment growth slows to approximately

1.9 percent annually.

These growth rates are modest when compared to the years, 1965-1976.

Over this period, employment grew at an annual average rate of approxi-

mately 8.4 percent. Even in the early years of the period, 1965-1970,

employment increased at a 5.57 percent annual rate.
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TABLE 36. AGGREGATE INDICATORS OF ECONOMIC GROWTH
ALASKA, 1978-2000

*

Real
Personal Income

PopulationEmployment($ 1977 Million)

404,436
403,256
407,511

197,185
193,510
196,419

3,592
3,412
3,926

1978
1979
1980

419,562
440,274

204,746
218,508
227,878
227,330
227,557

1981

“’ 1;::
1984
1985

4,301
5,000
5,285
5,016
4,983

457 ;932
462,438
465,280

469,501
477.136

229,760
234,561
241,309
248,002
253,644

5,151
5,379
5,647
5,891
6,091

1986
1987
1988
1989
1990

487i542
498,194
507,570

514,843
521,645

@

529,306
537,641
546,636

257,783
261,698
26 G,319
271,437
276,995

6,267
6,465
6,695
6,941
7,197

1991
1992
‘1993
1994
1995

557,134 *
567,907

283,627
290,334
297,495
305,107
3T 3,030

7,502
7,794
8,110
8,453
8,810

1996
1997
1998
1999
2000

579,924
591,673
604,521

9

*

SOURCE : MAP Model. 9
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Projected population growth follows a pattern similar to employment,

growing at an average annual rate of 1.84 percent. Population declines

slightly between 1978 and 1979, falling from 404,436 to 403,256. It

then rapidly recovers to 457,932 by 1983. This represents a gain of

almost 13.6 percent. These rates of increase represent a substantial

departure from the historical period (1965-1976) when population grew

at an annual rate of 4.12 percent.

As Table 36 indicates, the growth in aggregate real income will be

4.16 percent annually. Again, some cyclical behavior is projected.

Real income declines at a 5 percent rate from 1978 to 1979. Between

1980 and 1983, it grows at’a 10.42 annual rate. After 1983, it grows

at an average annual rate of about 3 percent. These rates compare to

real income growth of 9.8 percent between 1965 and 1976 and over 15 per-

cent per year during the pipeline years of 1973 to 1976.

Using the data in Table 36 as a basis, real per capita income (expressed

in 1977 dollars) increases from !$8,882 in 1978 to $14,574 by 2000. This

64 percent increase represents a growth rate of only 2.3 percent per

year over the projection period. During the historical period, real per

capita income grew at an average rate of 5.4 percent. At this rate,

real per capita incomes would double approximately every 13.2 years.

Population Growth

Table 37 reveals the components of population change over

period. As in the historical period, the major component

the projection’

of short-run
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TABLE 37. THE COMPONENTS OF POPULATION CHANGE

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

ALASKA, 1978-2000

Net Migration

- 5,000
-13,289
- 2,203

5,783
14,314
10,797

- 2,669
- 4,118

- 2,482
1,108
3,900
4,048
2,663

498
48

931
1,592
2,207

3,637
3,785
4,396
4,974
5,400

Natural Increase

7,394
7,088
6,431

6,258
6,400
6,877
7,186
6,948

6,688
6,514
6,498
6,601
6,711

6,769
6,748
6,719
6,734
6,779

6,852
6,982
7,115
7,269

. 7,442

SOURCE: MAP Model.
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Net Change

2,394
-6,210

4,228

12,041
20,714
17,674
4,517
2,830

4,206
7,622

10,398
10,649
9,374

7,267
6,796
7,650
8,326
8,986

10,489
10,767
11,511
12,243
12,842



change is net migration. The migratory response to changing economic

opportunities in the state is readily apparent. The post-TAPS employment

contraction results in a net out-migration of 15,492 persons between

1978 and 1980. The ALCAN project reverses the trend and from 1981 to

1983, net migration is 30,894 persons. The post-ALCAN employment

reductions lead to a net out-migration of 9,269 persons after 1983.

The increase in in-migration from 1987 through 1989 is related to OCS

activities in the Western and Northern Gulf of Alaska.

Employment Growth and Structural Chang-g

Table 38 displays the annual changes in the level of employment. These

changes are distributed among three sectors: basic, support, and state

and local government. Fluctuations in employment levels in the basic

sector in the period before 1985 are largely explained by changes in

pipeline activity, the impacts induced by termination of TAPS, and

construction of ALCAN. After 1985, much of the growth in the basic

sector is related to growth in manufacturing (seafood processing) and

the fisheries (bottomfish).

The support sector responds to changes in the

employment as well as the real income growth.

dominate the later projection years. Between

the ratio is 1.5.1 Between

1 This low ratio can be

level of basic sector

Income effects appear to

the years 1980 and 1982,

1986 and 1987, 1,437 employees are added to

Partially explained by the ALCAN construction’s
inflating basic sector employment, bfit the empl~y~ent  is largely of an
enclave nature. This enclave basic employment reduces the income and
expenditure effects that would induce greater support sector employment.

101



1978
1979 ‘
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1 9 9 4
1995

1996
1997
1998
1999
2000

TABLE 38. CHANGES IN EMPLOYMENT BY SECTOR

State and Local
Support Sector Basic Sector Government Total

- 7,801 ~
- 4,450

949

4,844
8,022
6,400

659
- 223

994
3,127
4,109
4,312
3,870

3,441
3;073
3,552

3,813
4,139

4,645
4,861
5,153
5,402
5,721

SOURCE : MAP Model.
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- 5,999
756

3,175

3,651
6,053

589
- 3,903

349

1,794
1,437
1,968
1,431

929

301
882

1,113
1,228
1,357

1,932
1,583
1,789
2,007
1,942

6,533
-49

- 1,215

- 168
- 313
2,372
2,629

101

- 585
236
672
950
843

397
- 40
- 46

24
62

2%
218
204
260

- 7,266
- 3,743

2,909

8,327
13,762
9,361
- 615

227

2,203
4,800
6,749
6,693
5,642

.4,139
3,879
4,619
5,065
5,558

6,635
6,707
7,160
7,613
7,923



the basic sector, while the support sector added 3,127 workers. This

means that 2.18 support workers found employment for every additional

worker in the basic sector. Even if state and local government is

added, the ratio of support to basic sector between the two years is

1.87. The same calculation (excluding state and local government) for

the change in employment between 1992 and 1993 yieldS a ratio of3.19.

The projection also has the basic sector’s share of total employment

gradually declining after 1984. This relative decline can be seen in

Table 39. The basic sector’s share of total employment declines from

its 1982 peak to 38.1 percent in 2000. This is a 21 percent decline in

the relative share of total employment allocated to the basic sector

(46.2 /38.1 ~ 1.21). Over the period, the basic sector grows at less

than half the rate of the support sector.

One industry’s

industry has a

:.

growth merits special consideration. The construction

major exogenous component associated with special con-

struction projects such as pipelines, shore facilities, and Iiquifaction

plants. Table 40 presents the derivation of that component. In so doing,

it displays the impacts of special construction projects. Most of con-

struction’s cyclical behavior projected between 1980 and 2000 is related

to special projects. Local construction shows very

one year to the next. Special project construction

after TAPS is completed. Between 1980 and 1982, it

(almost a 30 percent increase in total employment).

little change from

employment declines

adds 5,834 workers

After 1983, special

project construction declines throughout the projection period.
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TABLE 39. STRUCTURE OF EMPLOYMENT
ALASKA, 1978-2000

Percent
of Total
Employment

44.0 Q

Percent
of Total
Employment

Ba$ic Sectorl
Employment

Support Sector
Employment

1978 71,168 86,77536.1

46.290,2061980 67,735 34’.5

92,454 42.8

41.4
@

1985 87,437 38.4

105,0131990 103,849 ‘40.9

39.7109,8941995 121,921 44.0

119,1472000 147,203 47.2

1

Average Annual Percent Change

3.37 1.45

●

e

1 Includes federal government.

SOURCE : MAP Model.

●
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1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991-
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 40. CONSTRUCTION SECTOR
ALASKA, 1978-2000

Total Construction

11,565
11,685
13,862

16,450
21,809
21,831
17,293
17,236

18,309
18,907
19,661
19,981
20,035

20,075
20,181
20,642
21,093
21,483

22,397
22,965
23,803
24,~12
25,662

Local Construction

11,438
11,380
13,157

13,807
15,270
16,374
16,356
16,949

17,760
18,229
18,887
19,427
19,833

19,827
20,055
20,437
20,887
21,354

22,124
22,912
23,748
24,656
25,604

Exogenous Construction

127
305
705

2,643
6,539
5,457

937
287

549
678
774
554
202

248
126
205
206
129

273

1::
56
58

SOURCE: MAP Model.
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State Expenditures

The moderate base case as outlined in Table 41 essentially extrapolates

the post-1972 behavior of state expenditures. Growth in real expendi-

tures proceeds at a 6.6 percent rate until 1986 and then declines to

2.2 percent until the end of the projection period.z Real per capita

expenditures grow at less than 2 percent per year.

The importance of the Prudhoe Bay revenues is underscored by the MAP

projections of the total fund balance (Permanent plus General Fund).

In constant dollars, the Fund grows from $744.04 million in 1977 to

$4,965.38 million in 1988, the last peak year of Prudhoe Bay production.

This represents a real rate of growth of almost 21 percent annually.

Thereafter, the Fund grows to $5,547.2 million by 1991 and then declines

to $2,811 .46 million by the year 2000. The post-1991 period represents

an annual decline rate of about -7.3 percent.

Total revenue growth does not keep pace with the projected real growth

in state expenditures (Table 41). This Fund projection should be inter-

preted with caution. It is the result of many assumptions concerning

state spending behavior, oil prices, and rules constraining use of and

additions to the Permanent Fund. At this time, long-run rules con-

straining the Permanent Fund must be regarded as extremely conjectural;

2This results from the decline in production at Prudhoe Bay. Oil
revenues are so important to the state’s fiscal position that the decline
in Prudhoe production is only partially offset by general economic growth.
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1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 41. STATE GOVERNMENT EXPENDITURES
MODERATE BASE CASE, ALASKA

1978-2000-

Total State
Expenditures
($ Million)

1,270.12
1,371.84
1,626.58

1,756.73
1,986.13
2,304.70
2,543.04
2,759.60

3,036.35
3,301.34
3,613.38
3,936.02
4,262.87

4,524.18
4,803.10
5,119.25
5,465.71
5,826.12

6,271.57
6,768.68
7,301.40
7,870.26
8,493.80

Average Annual Percent Change

Real
Expenditures

($ 1977 Million)

1,147
1,221
1,393

1,429
1,534
1,691
1,772
1,826

1,907
1,970
2,047
2,118
2,178

2,195
2,214
2,240
2,272
2,300

2,351
2,410
2,468
2,527
2,590

3.7

Per Capita
Expenditures

($ 1977)

1,121
1,146
1,274

1,272
1,305
1,394
1,453
1,487

1,540
1,568
1,600
1,627
1,650

1,645
1,641
1,641
1,642
1,640

1,650
1,665
1,677
1,687
1,698

SOURCE : MAP Model.



hence, Fund behavior projected by the MAP model is only one among many

possible outcomes within a given base case scenario.

The Anchorage Economy, 1978-2000

Table42 summarizes the growth in population and employment over the

projection period. Employment grows at an annual rate of 2.5 percent,

while population increases at an annual rate of 2.0 percent. Compar-

able rates over the historical period were 8.22 percent and 5.56 percent,

respectively.

These growth rates are still in excess of those projected for the state

(1 .73, 1.87) and represent a gradual shifting of state

to the Anchorage area. This trend was apparent in the

and continues throughout the projection period. Table

economicactivity

historical data

43 reveals the

result of this process. Anchorage’s share of state employment increases

from45 percent in 1978 to 49 percent by 2000.

Table 43 also reveals that the support sector grows in relative impor-

tance over the projection period. This sector experiences a 22.7 percent

relative increase from 1978 to 2000.

In part, this results from the fact that the support sector in Anchorage

serves more than the Anchorage economy. Services, transportation,

finance-insurance-real estate, and communications all have substantial

basic components growing out of Anchorage’s  role as the major trade and
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TABLE 42. AGGREGATE ECONOMIC INDICATORS
MODERATE BASE CASE, ANCHORAGE

1978-2000

1978
1979
3980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Population

191,871
186,555
186,047

190,653
201,016
210,524
211,796
212,656

215,219
219;367
224,793
230,401
235,413

240,336
244,878
249,792
255,067
260,682

267,068
273,659
280,757
288,230
293,554

Employment

88,515
8 6 , 6 5 6
88,067

91,905
98,236

103,861
104,643
104,914

106,358
108,9!92
112,502
16,086
19,213

21,892
24,405
27,239
30,232

133,631

137,483
141,416
145,627
150,067
153,368

SOURCE : MAP Model.



1978

198.0

1985

4 1990d
o

1995

2000

Support Sector
Employment

50,627

49,766

64,348

76,509

89,150

107,636

TABLE 43.

Percent
of Total
Employment

57.2

56.5

61.3

64.2

66.7

70.2

ECONOMIC AND DEMOGRAPHIC STRUCTURE
MODERATE BASE CASE, ANCHORAGE

1978-2000

Basic Sector
Employment

(incl. Fed. Govt. )

37,888

38,301

40,566

42,704

44,481

45,732

Percent
of Total Employment/
Employment Population

42.8 .461

43*4 .473

38.7 .494

35.8 .506

33.3 .513

29.8 .522

I
SOURCE: MAP Model.

Population/
Employment

2.17

2.11

2.02

1.98

1.95

1.9’2

Anchorage
Employment,

State
Employment

.449

.448

.461

.470

.482

.490



distribution center for the state. Thus, state growth translates to

increased demands on Anchorage’s “support sector.”

The data in Table 43 reveal that family size declines and labor force

participation rates increase over the projection period. This is the

result of employment growth rates exceeding population growth rates.

These changes subsume a host of economic and

not only on the Anchorage economy but on the

since the mid-1960s.

demographic factors operating

United States as a whole

~outhcentral Growth and Development, 1978-2000

During the historical period, the Southcentral  region exper-

growth rates in employment and population. The future base”

a more modest expansion of economic activity.

enced rapid

ine projects

The figures in Table

2.1 percent annually

44 indicate that employment is projected to grow at

over the entire 22-year period. Population is pro-

jected to increase at a 1.5 percent annual rate. The growth path is

smooth, like that of employment.

The difference in growth rates between population and employment again

implies that labor force participation rates and family size are gradually

changing over the projection period. Table 45 confirms this inference.
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TABLE 44. AGGREGATE ECONOMIC INDICATORS
MODERATE BASE CASE, SOUTHCENTRAL

1978-2000

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

SOURCE: MAP Model.

Population

53,739
54,701
56,801

59,116
60,037
60,200
62,339
62,398

62,616
63,326
64,471
65,616
66,762

66,117
66,301
66,924
67,710
68,525

69,561
70,559
71,642
72,835
74,596

Employment

23,764
23,761
24,942

26,547
27,473
27,358
28,456
28,438

28,706
29,320
30,130
30,880
31,711

31,605
31,880
32,388
32,985
33,606

34,365
35.,088
35,858
36,683
37,822

9
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TABLE 45.

Percent
Support Sector of Total
Employment Employment

1978 12,106 50.9

980 12,078 48.4

985 14,489 50.9

990 16,401 51.7

1995 17,800 53.0

2000 20,736 54.8

ECONOMIC AND DEMOGRAPHIC STRUCTURE
MODERATE BASE CASE

SOUTHCENTRAL

Basic Sector
Employment

(incl. Fed. Govt. )

11,658

12,864

13,949

15,310

15,806

17,086

Percent
of Total Employment/

Employment Population

49.1 .442

51.6 .439

49.1 .456

48.3 .475

47.0 .490

45.2 .507

S. Central
Employment/

Population/ State
Employment Employment

2.26 .121

2.28 .127

2.19 .125

2.11 .125

2.04 .121

1.97 .121

SOURCE : MAP Model.



The fluctuation in .southcentral’s  regional share of state employment

reflects the vicissitudes of state economic growth rather than regional

fluctuations. Structurally, the region experiences less change than

Anchorage with the support sector increasing its relative share of

employment by about 7.7 percent over the whole period.
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IV. LOWER COOK INLET OCS DEVELOPMENT SCENARIOS

Definition and Measurement.

This study is part of the Socioeconomic Studies Program of the Bureau of

Land Management (BLM) Alaska Outer Continental Shelf (OCS). Dames and

Moore (March 1979) provided a description of three petroleum development

scenarios providing a reasonable range of technologica~,  economic, and

geographic options, such that both minimum and maximum development impacts

can be discerned. These petroleum development scenarios are for the pro-

posed Lower Cook Inlet and Shelikof  Strait OCS Lea$e Sale No. 60, currently

scheduled for Fall 1981. This would be the second-generation lease sale

for the area, following the earlier Lower Cook Inlet Lease Sale No. CI

which was held in October 1977.

The Dames and Moore study details three development scenarios: (1) a high-

find scenario, (2) a medium-find scenario, and (3) an exploration-only or

low scenario. These scenarios will affect the Alaska economy differently

as a result of different direct employment levels associated with each

scenario as well as by the generation of additional revenues (and the

incurr?ng  of additional costs) by the state. The purpose of this report

is to describe those differential impacts through use of the econometric

model developed by ISER as part of the Man in the Arctic Program (MAP).l

1 For a description of the MAP econometric model, see Appendix B.
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The effect of direct OCS employment on the Alaska economy will depend

upon the extent to which incomes earned in OCS employment are spent within

the state of Alaska. Two factorslimit this impact. First, the openness

of Alaska’s economy leads to relatively low multiplier effects and weak

intraindustry  linkages. Secondly, the international character of many

offshore petroleum firms means that they have regular, experienced crews

which are dispatched to jobs around the world (Dames and Moore, 1978).

The international character of the crews may mean that when they are

not working, they will reside outside of Alaska. Consequently, their

employment will have less than a “normal” ‘impact on Alaska’s economy

through indirect, consumer-linked effects.

impacts provided by Dames and Moore (Dames

fore adjusted to reflect the employment of

Alaska resident is defined as any employee

The direct employment

and Moore, 1979) were there-

Alaska residents, where an

of a petroleum firm who

resides in Alaska and interacts with the economy for the duration of the

Lower Cook Inlet Exploration and Development Program.z

Alternative Lower Cook Inlet Scenarios

EXPLORATION-ONLY SCENARIO

The exploration-only scenario assumes that noncommercial oil and/or gas

resources are discovered in the Lower Cook Inlet and Shelikof  Strait OCS

areas. It assumes an initial high level of exploratory activity, but only

2The method used for making these adjustments is contained in the
“Western Gulf of Alaska Statewide and Regional Population and Economic
Systems Impact Analysis,” (ISER, May 1979), pp. 172-175, inclusive.
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small noncommercial hydrocarbon depos< ts are found. Exploration termi-

nates in the third year after the lease sale with a total of nineteen

wells drilled--eleven in the Shelikof Strait and eight in Lower Cook

Inlet.

This scenario assumes that exploration commences in the first year after

the lease sale, peaks in the second year, and terminates in the third year

as a result of discouraging exploratory findings.

The principal exploration support base for Lower Cook Inlet is assumed

to be Nikiski. Homer will serve as a terminal for air transportation of

personnel, light supplies, and water. The Shelikof  Strait exploration is

also assumed to be supported by Nikiski facilities, although Seward and

Kodiak become more viable alternatives as the distance from Nikiski

increases.

Table 46 reports the d- rect employment requirements for the exploraton-

only scenario. It reports the total direct employment

and Moore (Dames and Moore, March 1979) as well as the

estimates used in this analysis. d This scenario peaks

estimates by I

adjusted emp”

in 1983 with

Dames

oyment

total

direct employment reaching 726. Given the international nature of the

work force and the large number of exploratory workers who are expected

to be nonresidents of Alaska, this implies the equivalent of 236 persons

employed year-round and residing in Alaska. As shown in Table 46, almost

3The adjustments in the table are for the share of employment going
to Alaska residents.
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1982

1983

4 1984A
w

1985

CONSTRUCTION

Total
Direct Adjusted

Employment Employment*

o 0

0 0

0 0

0 0

TABLE 46. DIRECT EMPLOYMENT REQUIREMENTS
EXPLORATION-ONLY SCENARIO

LOWER COOK, SALE 60

MINING

Total
Direct Adjusted

Employment Employment*

376 95

503 127

105 27

0 0

TRANSPORTATION HEADQUARTERS

Total Total
Direct Adjusted Direct

Employment Employment* Employment—

147 62 19

196 82 27

41 17 5

0 0 0

I *Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).

TOTAL EMPLOYMENT

Total
Direct Adjusted

Employment ~mployment*

542 176

726 236

151 49

0 0

10 ● ~ ● * ● ● ● ● ● ●



70 percent of the total employment generated at the peak occurs among

exploration workers, who are classified as part of the mining industry.

Adjusted for Alaska residents, however, these workers constitute approxi-

mately 54 percent of the adjusted total employment during the peak year.

Transportation workers are assumed to represent about 17 percent of the

peak direct employment; but when adjusted for local residents, they make

up an estimated 35 percent of the total peak work force. Finally, both

the total direct employment and the adjusted employment estimates for

headquarters workers (who

to equal approximately 11

MEDIUM-FIND SCENARIO

The medium-find scenario

of oil in the Lower Cook

are assumed to locate in Anchorage) are assumed

percent of peak employment.

~ssumes a modest commercial discovery of 198 MMBL

~rea and 500 MMB[ of oil in the Shelikof Strait

area. It is assumed that a single oil field comprises the total resources

of each area, with the Shelikof  Strait field located in the Northern part

of the state and connected through a short pipeline to a new terminal

constructed on the west coast of Afognak Island. The Lower Cook Inlet

field is assumed to be northwest of English Bay and connected through a

short spur to a trunk pipe!ine that carries the oil from a field located

in OCS Lease Sale No. CI. This pipeline makes a land fall on the Kenai

Peninsula near Anchor Point and continues north to Nikiski where the crude

is either shipped

Under this scenar

to the Lower 48 via tanker or used in Nikiski refineries.

o, exploration commences in the first year after the lease

sale, peaks in the third with a total of thirteen wells, and terminates
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in the fourth year with a total of forty wells drilled. Field development

commences in the fourth year, and the production platforms for both fields

are installed in the sixth year-. Oil production from both fields begins

in the eighth year after the lease sale and continues through the year

2000.

The medium-find scenario assumes that a crude terminal designed to process

the estimated peak production of nearly 200,000 bpd completes crude stabi-

lization, covers lpg, treats tanker ballast water, and provides storage

for approximately two million barrels of crude on the west coast of

Afognak Island. Due to distance from Upper Cook Inlet support facilities,

a temporary construction base and permanent operation base are assumed to

be constructed adjacent to the terminal site on Afognak Island. The

Lower Cook Inlet field has its support provided through shore-side

facilities at Nikiski and a forward support base in Homer which is used

for ferrying workers and light supplies. Exploration activities in both

Shelikof  and the Lower Cook Inlet are supported by a main base at Nikiski

and a forward base at Homer. Additional support may be provided by Kodiak.

Table 47 presents the direct employment requirements and adjusted (for the

share of employment

for the medium-find

and is completed by

going to Alaska residents) employment requirements

scenario. Exploration begins in 1982, peaks in 1984,

1985. While the exploratory activities reach a peak

of 509 workers in 1984, the international character of this work force

causes it to be the equivalent of only 149 workers who are year-round

Alaska residents. Between 1985 and 1’988, construction of facilities,



TABLE 47. DIRECT EMPLOYMENT REQUIREMENTS
MEDIUM-FIND SCENARIO
LOWER COOK, SALE 60

CONSTRUCTION MINING TRANSPORTATION HEADQUARTERS TOTAL EMPLOYMENT

Total Total Total Total Total
Direct Adjusted Direct Adjusted Direct Adjusted Direct Direct Adjusted

Employment Employment* Employment Employment* Employment Employment* Employment Employment Employment*
.

147
196
196
98

15: ‘
87
21
56

56
56
56
56
56

56
56
56

;:

62
82
82
43

24
32
55
16

551
685
140

. 566

182
233
246
230

1982
1983
1984
1985

~ 1986
4 1987

1988
1989
1990

1991
1992
1993
1994
T995

1996
1997
1998
1999
2000

0 0 380 96
0

19:

457
509
254

119
129
67

62
572
565

0
0

33

1:;
o
0

0

4:1
616
749

12:
74
19
55

16
34
51
65
67

78
817

1,154
702
872

49
315
468
474
557

0

1;;
390
435

0
0
0
II
o

0
0
0
0
0

749
336
277
353
353

449
298
277
353
353

55
55
55
55
55

55
53
53
53
53

860
445
386
462
462

559
406
385
461
461

0
0
0

:

0
0
0

:

353
353
353
353
353

353
353
353
353
353

55
55
55
55
55

H
53
53
53

462
462
462
462
462

461
461
461
461
461

‘Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).



including the terminal, are completed. The peak construction work force

occurs in 1987 with 572 persons employed. Due to the changing composition

of the construction work force, however, employment adjusted for year-

round Alaska worker equivalents peaks in 1988 with adjusted construction

employment reaching a level of 166 persons. Peak employment in the pro-

duction of Lower Cook Inlet crude oil reaches 749 workers for both 1990

and 1991. When adjusted for Alaska residency, the economic impact of these

workers is only about 60 percent of the numerical total, or 449 workers.

Transportation employment is assumed to peak with 196 workers (82 workers

when adjusted for Alaska residency), to fall to zero in 1986, and then

to rise to 150 workers (128 adjusted for Alaska residency) during the

construction period. After 1990, transportation employment is assumed

constant at 56 workers, with virtually all of these persons being full-

time Alaska residents. It is interesting to note how the changing com-

position of transportation employment between the exploration and con-

struction phases alters the ratio of total direct employment and employ-

ment adjusted for Alaska residency. During the exploration phase, the

number of Alaska resident equivalent workers equals only 42 percent of

the total direct employment. During the construction phase, it equals

85 percent, while it equals approximately 98 percent during the produc-

tion phase of the field. The level of year-round resident worker equiva-

lents will be much more stable than the pattern of total direct employment

shown in the scenario, as well as the indirect, consumer-linked impacts

of OCS exploration, development, and production which are dependent on

the number of year-round-resident worker equivalents.
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Headquarters employment is again assumed to take place in Anchorage and

reaches a peak of 67 workers in 1990. As before, it is assumed that

headquarters employment is entirely composed of full-time equivalent

Alaska workers.

Overall, in the medium-find scenario, total direct employment rises to a

level of 740 workers during the exploration phase (1984) and reaches a

total peak of 1,154 workers during peak construction in 1980. The number

of year-round resident worker equivalents, however, is much lower with an

exploration peak of 246 workers in 1984 and a

559 workers in 1991. From 1993 onward, it is

of the total direct employment resulting from

Shelikof Strait OCS Lease Sale No. 60 will be

peak employment impact of

assumed that over 99 percent

the Lower Cook Inlet and

Alaska residents.

HIGH-FIND SCENARIO

The high-find scenario assumes significant commercial discoveries of

400 MMBBL of oil and 363 BCF of gas in the Lower Cook Inlet area, and

1,000 MMBL of oil and 1,000 BCF of gas are found in the Shelikof  Strait.

The major portion of the oil and gas resources under this scenario are

assumed to be discovered in the Shelikof Strait area west of Afognak

Island, while the Lower Cook Inlet discoveries are made immediately to

the north of Lease Sale CI. This scenario assumes that the fields in

the Lower Cook Inlet do not share infrastructure (in particular pipe-

line) with sale CI fields but rather support their own pipeline. The

scenario consequently assumes that a partial processing facility may
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have to be constructed on shore. The development of Shelikof  gas can
i

only be justified, however, if it can share infrastructure (in particular

pipeline) with other fields. Consequently, in this scenario, the gas

from the Shelikof field is assumed to be piped to Lower Cook Inlet where

it feeds into a trunk pipeline to the Lower Cook Inlet gas field.

This scenario assumes that exploration commences the first year after the

lease sale, peaks in the second and fourth years (with 14 wells drilled

each year), and terminates in the seventh year with a total of 57 wells

drilled. Four commercial oil discoveries and two gas discoveries are

made in the four-year period. Development of the field is assumed to

commence in the fourth year following the decision to develop the first

discovery. The first two production platformsare  assumed to be installed

in the sixth year and the last two, in the eighth year. Oil production

for the Lower Cook Inlet commences in the eighth year after the lease

sale, at the same time as oil production begins from the Shelikof  Strait

field. Gas production from both the Lower Cook Inlet and the Shelikof

Strait fields starts in the fourth year.

The high-find scenario assumes that a major facility is constructed as

a crude oil terminal on the west coast of Afognak Island. The terminal

is designed to process an estimated production of nearly 400,000 bpd and,.

to provide storage for crude. It is further assumed that there will be

two loading jetties for tankers at the terminal. It is also assumed

that there will be a forward service base supporting construction and

operation of the Shelikof field, constructed adjacent to the Afognak
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terminal, and that exploration in the Shelikof Strait is supported

principally out of Nikiski with aerial support and light supply shipment

provided by Homer. Field and terminal construction support bases are

assumed to be located at Nikiski. The two Lower Cook Inlet oil fields

assumed discovered north of OCS Lease Sale No. CI will share a pipeline

to the Drift River terminal, although a partial processing/treatment

facility may be

The small Lower

spur that links

required near the pipeline land fall at Harriet Point.

Cook Inlet gas field is connected onshore through a

up w~th the onshore trunk line transporting gas from

other Lower Cook Inlet and Shelikof fields to Nikiski.

The direct employment requirements and the adjusted employment equivalents

for the high-find scenario are presented in Table 48.

Construction employment begins in 1986 under this scenario, reaching a peak

of 1,465 workers in 1989. This only represents an employment of 351 resi-

dent equivalent workers (or 24 percent) due to a specialized and transient

nature of the construction workers.

Mining employment has two phases, as before. The first phase involves

oil exploration and reaches a peak of 677 workers in 1984. These workers,

however, have the impact on the Alaskan economy of only 166 full-time

equivalent workers--again, reflecting the specialization and transiency

of the exploratory work force. With the beginning of production, employ-

ment begins to climb from its 1987 low of 61 workers to reach a peak level

of 1,828 employees in 1991. It then declines somewhat and stabilizes in
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TABLE 48. DIRECT EMPLOYMENT REQUIREMENTS
HIGH-FIND SCENARIO
LOWER COOK, SALE 60

CONSTRUCTION MINING TRANSPORTATION

Total Total Total
Direct Adjusted Direct Adjusted Ili rect Adjusted

Employment Employment* Employment Employment* Employment Employment*

HEADQUARTERS TOTAL EMPLOYMENT

Total
Direct

Employment

Total
Direct Adjusted

Employment Employment*

1982 0
1983 0
1984 0
1985 0

0
0
0
0

378
632
677
632

1%
169
166

147”
245
245
245

21
37
32
37

546 179
914 300
954 304
914 311

980 379
768 285

1,908 754
2,817 1,577

132

2;;
898
,224

196
150
214
281
201

1!:
182
251
196

24
24
37
77

4 1986 260
E 1987 533

1988 1,156
1989 1,465
1990 461

136
72

309
351
57

500
61

501
994

1,691 134 2,487

153 2,128
141 1,774
135 1,381
133 1,244
133 1,237

,611

,536
,419
,269
,223
,234

1,828
1,455
1,072

941
936

,239
,?03
963
923
936

147
168
168
168
168

144
165
165
165
165

1991 0
1992 0
1993 0
1994 0
1995 0

0
0
0
0
0

165
165
151

133 1.275 1,252974
974
913
860
825

974
974
913
860
825

168
168
154
140
138

1996 0
1997 0
1998 0
1999 0
2000 0

:
0
0
0

133
133

1 ;275 1 i272
1,200 1,197

137
135

133 1,133 1,130
133 1,096 1,093

*Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).



the range of 825 to 975 workers through the year 2000. At the peak of

production employment, the number of Alaska resident-worker equivalents

equals about two-thirds of the total direct employment. By 1995, however,

it is assumed that all of the direct employees are Alaska residents.

Transportation employment rises rapidly to hit an exploration peak of

245 workers in 1985; it then declines for several years before reaching

its highest level of 281 workers in 1989. During the exploration phase,

the number of resident-worker equivalents equals approximately 43 percent

of the total direct employment. After 1990, however, it is assumed that

virtually all (98 percent) of the total direct workers are Alaska resi-

dents. As was true under the other scenarios, it is assumed that head-

quarters employment is located in Anchorage and that all of these workers

are year-round Alaska residents. Headquarters employment rises slowly

through 1988, when it shows a sharp

of 153 workers. It declines slowly

workers in 1995 to the year 2000.

three-year increase to reach a peak

thereafter and stabilizes at 133

Overall, total direct employment under the high-find scenario rises to

a peak of 2,817 workers

Thereafter, it declines

of 1,244 in 1994, after

in lQ89--the peak year for construction activity.

sharply over a four-year period to reach a,. level

which it remains fairly stable (with a slight

downward trend) in the range of 1,100 to 1,250 workers. In terms of

resident-worker equivalents, the peak year is 1990 when 1,611 resident-

worker equivalents are employed. At the peak, consequently, the impact

worker population (defined as the number of resident-worker equivalents)
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I

equals about 65 percent of the total direct employment; and over the

entire period, it averaged just over 70 percent. From 1993 to the year

2000, however, the long-term stability of employment under the high-find

scenario causes resident worker equivalents to equal better than 98 per-

cent of the total direct employment.
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V. THE PROBABLE IMPACT OF OCS DEVELOPMENT
IN THE LOWER COOK INLET

This section describes the probable economic impact of OCS developments

in the Lower Cook Inlet. Chapter III, above, described the expected

growth of employment, population, and other economic variables in the

state of Alaska, the

under the assumption

Inlet (Sale No. 60).

Anchorage region, and the Southcentral  region

that no OCS developments occur in the Lower Cook

This chapter projects the growth of the same

economic variables under the assumption that there is OCS development.

Each of the three development scenarios discussed in Chapter IV (the

exploration-only, medium-find, and high-find scenarios) are analyzed.

All three scenarios assume that exploration occurs between 1982 and 1984.

Under the medium-find scenario, construction is assumed to occur during

the years 1985 through 1988, inclusive. Under the high-find scenario,

construction occurs during the years 1986 through 1990, inclusive.
i.

Primary emphasis in this chapter is placed upon the medium-find scenario

since it represents the most probable case. However, the exploration-

only scenario and the high-find scenario are also discussed, although

in lesser detail, at the end of the chapter.

The growth scenarios analyzed in this chapter are similar to those con-

tained in the Western Gulf of Alaska report (ISER, 1979). Production

employment associated with the lease area is relatively small, averaging

about 400 workers. In fact, total basic employment--including mining,
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manufacturing, and transportation--peaks at less than 800 workers and

averages only slightly over 500 workers per year during the twenty-year

period, 1980 through 2000, inclusive. By way of comparison, total

employment in

over the same

Alaska is expected to increase by almost 120,000 workers

period of time.

Statewide Employment Impacts

Both the long-term and short-term employment impacts of the Lower Cook

Inlet OCS development are insignificant for the state of Alaska. Table 49

reports the employment levels which are expected in Alaska under the assump-

tion that the moderate-development scenario occurs. The second column of

Table 49 shows the difference

this development scenario and

The final column of the table

between the employment levels expected under

those that would have occurred without it.

presents the percent difference.

Throughout the forecast period, total employment (direct, indirect, and

secondary) resulting from OCS development in Lower Cook Inlet never

exceeds 2,500 persons. It hits a peak of2.2 thousand in 1991, declines

for three years, and then starts to grow slowly, reaching a year 2000

peak of 2.4 thousand. This is a statewide employment impact of less

than one percent in any year during the forecast period.

Without OCS development in the Lower Cook Inlet, the average annual

compound ’rate of growth in Alaska over the twenty-year period is

2.358 percent per year. With OCS development, the,growth rate is
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TABLE 49. LOWER COOK INLET, OCS EMPLOYMENT IMPACTS
STATE OF ALASKA

MODERATE DEVELOPMENT SCENARIO

1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Employment
Levels

196,419

204,746
218,824
228,459
228,052
228,316

230,304
235,444
242,739
249,867
255,783

260,005
263,687
268,134
273,362
279,039

285,746
292,520
299,751
307,431
315,424

Employment
Changes

o

31:
581
722
759

544
883

1,430
1,865
2,139

2,222
1,989
1,815
1,925
2,044

2,119
2,186
2,256
2,325
2,394

Percent
@ W _ -

0

0
0.1444
0.25431
0.31659
0.33243

0.2362
0.37503
0.58911
0.74639
0.83625

0.85459
0.7543
0.6769
0.70419
0.73251

0.74156
0.74729
0.75262
0.75626
0.75897
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2.397 percent per year. The difference between OCS and non-OCS growth

rates in total employment for the state of Alaska, consequently, is

.039 percent per year over the twenty-year period.

The interaction of OCS-generated employment impacts with the rest of

the state’s economy is shown in Table 50. The table presents the level

of total state employment, assuming the moderate Lower Cook Inlet devel-

opment scenario and the changes in the level of employment from the base-

line for the support sector, for the government sector, and for the basic

sector. The support sector includes the transportation, communications,

public utilities, wholesale and retail trade, finance, and service

industries. Government employment includes state, local, and federal

government. The basic sector includes mining, manufacturing, agricul-

ture, forestry, fisheries, and construction industries.

As can be seen from the table, has” c employment averages around one-third

of the total change in statewide employment. Government employment ac-

counts “for another 15 percent, while support employment regularly accounts

for over half of the total change. The largest employment impacts of

the Lower Cook Inlet OCS development on Alaska statewide employment,

therefore, occur either (a) because of the need to provide services in

support of the OCS-worker population or (b) because of income effects

operating through the wages and salaries received by basic workers. It

should be remembered, however, that the analysis takes place in terms of

full-time equivalent workers --not in terms of actual workers employed.

As discussed above (Chapter IV), this analysis takes as given the
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1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 50. DISTRIBUTION OF OCS EMPLOYMENT IMPACTS
STATE OF ALASKA

MODERATE DEVELOPMENT SCENARIO

Support Employment

Level Change

67,735

72,579
80,735
87,287
88,025
87,837

88,784
92,059
96,395
100,895
104,878

108,375
111,412
114,863
118,743
122,965

127,667
132,576
137,780
143,233
149,005

0

13:
286
365
400

353
501
728
916

1,029

1,084
1,049

947
961

1,045

1,101
1,148
1,200
1,251
1,302

Government Employment

Level Change

80,899

80,731
80,441 24
82,866
85,595 l;;
85,672 86

85,082 80
85,329 90
86,043 134
87,121 261
88,046 343

88,459 359
88,408 347
88,330 314
88,355 315
88,437 335

88,500 344
88,770 351
88,996 359
89,206 365
89,472 317

Basic Employment

Level Change

47,785

51,436
57,648
58,306
54,431
54,806

56,438
58,056
60,301
61,850
62,859

63,172
63,867
64,942
66,265
67,637

69,579
71,174
72,974
74,993
76,946

0

0
159
219
247
273

110
292
569
688
767

779
592
554
649
664

674
686
697
709
720
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usually employed by oil and gas development companies

the results, it should still be kept in.mind that dec

greater number of Alaskan workers (as opposed to the .

international character of the exploration and construction work forces

In interpreting @

sions to hire a

nternational,

traveling workers who are usually employed) could affect the forecast @

results.l

The growth caused by Lower Cook Inlet OCS development does not significantly @

change the structure of employment in the Alaskan economy. As is true in

the base case, the support sector increases in importance throughout the

projection period. The response of the support sector and government

regularly accounts for more than half of the total employment gains in

the economy. The smallness of the Lower Cook Inlet impacts, furthermore,

precludes any major structural alteration in the manner in which the

support sector responds to basic changes in employment and income.

Statewide Population Impacts

Population changes in Alaska primarily result from changes in employment

opportuilities. Increased employment customarily leads to an in-migration

of workers. Some of these workers travel as individuals, and others bring

their families. In either case, statewide population changes in a manner

proportionate to the change in employment.

1 This point is discussed in greater detail below in Chapter VI,
Sensitivity Analysis.

*

●

*



Table 51 presents the population changes expected in the state of Alaska

as a result of employment changes (both direct and indirect) generated

by the Lower Cook Inlet’s OCS development. As with employment, the net

impact of OCS developments in the Lower Cook Inlet on Alaska’s popula-

tion is very small. By the year 2000, Alaska’s population is expected

to be greater than it would have been otherwise by approximately

5.1 thousand persons. This represents a net increase in the state’s

population of approximately 0.8 percent, vis-~-vis the baseline pro-

jection. Most of this population growth results from the increase in

secondary employment.

Over the twenty-year forecast period, total net in-migration to

of Alaska induced by Lower Cook Inlet’s OCS developments equals

mately 3.8 thousand persons (an”a.verage annual net in-migration

the state

approxi-

of less

than 190 persons per year). Most migrants to the state of Alaska are

younger and of child-bearing age. Once they migrate to the state, these

persons are assumed to form families and have children at the same rate

as other persons in their own age/sex grouping. Consequently, some of

the in-migrants

having children

increase in the

to grow both by

attracted to Alaska during the early 1980s will begin

by the late 1980s and early 1990s. This produces an

state’s natural population increase and causes population

the number of in-migrants and by the increased number of

children born to in-migrants after they have become Alaska residents.

In the case of the Lower Cook Inlet OCS developments, the approximately

3.8 thousand additional persons in-migrating to the state over the
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TABLE 51. LOWER COOK INLET, OCS POPULATION IMPACTS
STATE OF ALASKA

MODERATE DEVELOPMENT SCENARIO

1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

?991
1992
1993
1994
1995

1996
1997
1998
3999
2000

Population
Levels

407.511

419.562
440.684
458.741
463.506
466.467

470.497
478.644
489.921
501 ● 349
571.283

518.841
525.492
533.032
541.62
550.871

561.531
572.504
584.204
596.637
609.668

Population
Changes

o

0.!1
0.81
1.068
1.187

0.996
1.508
2.38
3.156
3.713

3.998
3.847
3.727
3.979
4.234

4.397
4.597
4.781
4.964
5.148

Percent
@E&

o

0. 09!03
0.17657
0.23041
0.25446

0.21169
0.31505
0.48579
0.6295
0.72621

0.77056
0.73207
0.6992
0.73464
0.7686

0.78303
0 . 8 0 2 9 6
0.81837
0.83199
0.84439
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forecast period are expected to form families and cause an additional

1.4 thousand persons to be added to the state’s total population through

natural increase. Consequently, the total increase in population result-

ing from the Lower Cook Inlet’s OCS development equals about 5.1 thousand

persons by the year 2000--of which, just under three-quarters of the

total will be added through migration and one-quarter through additions

to the state’s natural population increase.

During the early 1980s, when construction activity is high, the Lower

Cook Inlet’s OCS impacts do make a slight difference, by reversing the

migration pattern for two years from a net out-migration to a net im-

migration. Over the entire forecast period, nonetheless, the impacts on

population are insignificant, causing Alaska’s total population growth to

change from an average annual compound rate of 1.99 percent to 2.03 percent,

which is a change of 0.04 percent per year, compounded.

The major trends in the structure of Alaska’s population observed in the

base case also dominate the impact case. The ratio of total population-

to-work force continues to fall as a result of increases in the labor

force participation of the working-age population, particularly among

younger females. Reinforcing this trend is the increase in the proportion

of working-age persons in the population --a result of the aging of the

“baby boom” observed to impact the schools in the 1960s and the labor

market in the 1970s and thereafter.
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Statewide Personal Income Impacts

As with the other economic indicators discussed, real inc(%e in the state

of Alaska is only slightly affected by OCS developments in the Lower Cook

Inlet. Real personal disposable income in the state grows to $2.8 billion

by the year 2000, an increase of only $25 million (or 0.9 perc~nt)  greater

than the base (non-OCS) case. This represents a change in the state’s

average annual compound rate of growth of real personal disposable income

from 4.21 percent per year to 4.25 percent peryear.2

Another measure of real income impacts of Lower Cook Inlet OCS developments

is the state’s change in real per capita personal income. The difference

between this measure of income impacts and the real personal disposable

income measure is twofold: (a) disposable income and personal income. differ

by the amount of taxes--federal, state, and local--paid; and (b) the per

capita measure divides the statels  total personal income by its total

population. Many economists consider the per capita measure a better

indicator of economic welfare s’

in the state and the amount of o

(See Table 52. )

nce it describes both the growth of income

ncome available to each state resident.

Because the growth of real income induced by OCS impacts in the Lower Cook

Inlet is matched by the growth of population, Alaska’s statewide real per

2The MAP model used to generate these projections a“
long-term, twenty-year inflation rate of approximately 5
year. Consequently, the average annual growth of Alaska
disposable income in nominal dollar terms is expected to

so assumes a
5 percent per
s real personal
be approximately

9.25 percent per year with OCS impacts and 9.21” percent per year without
OCS impacts.
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TABLE 52. LOWER COOK INLET, OCS REAL INCOME IMPACTS

1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

7996
1997
1998
1999
2000

STATE OF ALASKA
MODERATE DEVELOPMENT SCENARIO

(Millions of Dollars)

Real Personal Disposable Income

Level Change % Change

$1,227.41

1,342.86
1,560.70
1,660.68
1,582.87
1,570.39

1,617.71
1,692.76
1,785.30
1,867.26
1,935.09

1,994.50
2,054.98
2,127.33
2,208.18
2,292.48

2,391.66
2,489.14
2,592.68
2,706.43
2,824.09

$ 0

0
2.905
4.869
5.787
7.746

5.267
9.148
16.254
18.088
19.277

20.348
17.750
16.687
18.670
20,068

20.998
22.146
23.242
24.364
25.504

0

0
0.18613
0.29319
0.3656
0.49325

0.32558
0.54041
0.91043
0.96869
0.99618

0.0202
0.86375
0.78441
0.84549
0.87538

0.87796
0.8897
0.89644
0.90022
0.90308

Real Per Capita Personal Income

Level Change % Change

$3,590.62

3,829,.81
4,255.76
4,363.72
4,119.78
4,067.23

4,162.66
4,291.99
4,434.88
4,542.00
4,626.51

4,707.42
4,799.55
4,907.49
5,025.00
5,139.06

5,271.55
5,391.72
5,516.00
5,648.69
5,781.32

o
3.605
5.324
6.074
9.997

5.055
10.207
20.328
16.328
13.609

12.723
7.07
4.973
6.676
6.219

5.66
5.797
5.094
4.746
4.363

0

0
0.0847
0.122
0.14743
0.24579

0.12143
0..23781
0.45836
0.35948
0.29415

0.27027
0.1473
0.10133
0.13285
0.12101

0.10736
0.10751
0.09234
0.08401
0.07546
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capita personal income is hardly affected over the forecast period. In

the year 2000, the difference is slightly over $4 of real personal income

per person in the population, which causes real per capita income to rise

from $5,777 to $5,781. This represents a difference of less than one-

tenth of one percent.

The greatest impact on state levels of real per capita personal income

occurs during the late 1980s when OCS impacts account for a difference

of slightly more than $20

state. This causes it to

of 0.5 percent. From the

of real personal income per capita in the

increase from $4,415 to $4,435, an increase

peak impact year of 1988, both the change in

real per capita personal income and the percentage of change fall steadily

through the remainder of the forecast period. Over the twenty-year fore-

cast period, the average annual compound rate of change in real per capita

personal income goes from 2.406 percent per year without OCS impacts to

2.410 percent per year with Lower Cook Inlet OCS impacts, a difference

of .004 percent per year.

It should be remembered that after 1984 total OCS emp” oyment levels reman

constant. Consequently, all increases in real per capita personal income

result from assumed increases in productivity and real wages among workers

in the state economy.
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State Revenue and Expenditure Impacts

OCS development “

tion in two ways

state government

and expenditures

n the Lower Cook Inlet will affect Alaska’s fiscal posi-

changes in stat? government expenditures and changes in

revenues. In turn, the interaction between state revenues

will affect the state’s current account surplus and,

thereby, its fund balances.

Alaska will not receive substantial direct revenues from OCS activity in

the Lower Cook Inlet. However, the increase in state levels of employment

and income will generate additional state revenues. At the same time, the

increase in the state’s population levels will require additional services

and result in additional state expenditures.

Table 53 presents the change in state government expenditures, the change

in state government revenues, and the difference between th,em (the net

cost to the State of Alaska of Lower Cook Inlet’s OCS development].

In Table 53, the first

ing from the increased

the Lower Cook Inlet.

column shows the change in state expenditures result-

demand for services produced by OCS developments in

The second column shows the changes in state reve-

nues, also resulting from Lower Cook Inlet OCS developments. The third

column represents the difference between them--the net fiscal impact on

the State of Alaska.
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1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

TABLE 53. LOWER COOK INLET, OCS FISCAL IMPACTS
STATE OF ALASKA

MODERATE DEVELOPMENT SCENARIO

(roil lions of nominal dollars)

Change
in State

~enditures

$ 0

0
2.504
4.541
5.891
6.828

6.387
10.671
17.363
23.763
29.023

32.383
32.719
34.016
38.828
43.328

47.473
52.668
58.113
63.906
70.281

Change in
State Revenues

$ 0

0 .;76
1.272
1.957
2.393

2.674
2.392
4.271
16.949
18.734

19.805
20.340
19.227
18.809
20.027

20.793
21.277
21.926
22.406
2 2 . 8 2 8
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Net
Fiscal Impact

$0

- 2.i28
- 3.269
- 3.934
- 4.435

- 3.713
- 8.279
-13.092
- 5.814
-10.289

-12.578
-12.379
-14.789
-20.019
-23.301

-26.680
-31.391
-36.187
-41.500
-47.451

Real Net
Fiscal Impact

J1979 =  loooo~

-$1.913
- 2.688
- 3.086
- 3.301

- 2.625
- 5.570
- 8.396
- 4.169
- 6.000

- 6.995
- 6.554
- 7.454
- 9.607
-10.651

-11.618
-13.028
-14.308
-15.634
-17.034



Table

negat-

Of $2

53 shows that the Lower Cook Inlet’s OCS development produces a

ve fiscal impact on the state of Alaska beginning in 1982 ata level

2 million and increasing steadily to the year 2000, whe~~ the net

fiscal impact is a negative $47.5 million. When measured against Alaska’s

projected total expenditures, these are small amounts. Even at the year

2000 level of a negative $70.3 million, this only represents an increase

in total state government expenditures of about eight-tenths of one percent.

An alternative way to view the Lower Cook Inlet’s OCS fiscal impacts is to

estimate the costs of those impacts in terms of their drain on the state’s

ability to expend funds for goods or services. This is done in the fourth

column of Table 53. The column presents the annual difference between

state revenues and state expenditures resulting from OCS impacts in terms

of constant value 1979 purchasing power dollars. The sum of this column

equals approximately $150.6 million; and this amount represents the net

fiscal cost to the state of Alaska of the Lower Cook Inlet’s OCS impacts

during the period 1980 through the year 2000, inclusive. It is an amount

equal to approximately 11.0 percent of the state’s 1979 total expenditures.

The adjustment for inflation overstates the costs to the state. Even in

constant purchasing-power dollars, $17 million in the year 2000 is differ-

ent from $17 million today. With no changes in purchasing power through

time, there is still a preference for current value over future value.

Discounting the real net fiscal impacts shown in the fourth column of

Table 53 by an additional 4 percent per year, compounded to reflect the

real time preference of the state, produces an estimated real current
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cost of OCS impacts to

amount equals approxima

the fiscal status of the state of Alaska. This

,tely $88.6 million; or about 6.5 percent of the

state’s 1979 budget.

These costs to the state

expenditures produced by

result from structure of state revenues and

The OCS development in

revenues for the state.

the OCS development in the Lower Cook Inlet.

the Lower Cook Inlet produces no substantial direct

The major sources of state revenues are those gener-

ated through state income taxes,

fund revenues. Expenditures, on

growth. Assuming that the level

business taxes, or the growth of the state

the other hand, increase with population

of services currently provided by state

government to Alaska residents is maintained at base case levels, the cost

of providing services to the additional population is greater than the

additional revenues collected as a result of their incomes and purchases

within the state.

Two additional assumptions underlie this forecast. First, by holding the

level of real per capita expenditures constant (under the assumption of

constant levels of service), the forecast is probably overstating expen-

ditures since it takes no account of economies of scale. That is, the

costs of administering and operating a 100-person police force are not

twice as high as those for a 50-person police force. On the other hand,

the forecasted change in state revenues and expenditures is based on

the estimated number of full-time equivalent workers. The income impact

of a full-time equivalent worker is the same as that for four workers

being employed three months each. However, the social dislocation produced
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on communities by having four new residents per year is substantially

greater than that of having one resident per year. To the degree that

such social dislocations require additional expenditures for education,

public safety, and other state-supported services, the forecast has a

tendency to underestimate the increase in state expenditures and the

real net fiscal impact.

Regional Impacts

THE ANCHORAGE REGION

Table 54 shows the impact on the Anchorage region of OCS developments in

the Lower Cook Inlet. The table shows changes in population, employment,

and real disposable personal income that will be produced. Population

is expected to reach approximately 295,800 persons by the year 2000, an

increase of approximately 2,300 persons over the projected baseline.

This represents a population growth resulting from OCS impacts of less

than one percent. Over the forecast period, 1980 through 2000, inclusive,

OCS impacts contribute approximately 2 percent to the Anchorage region’s

total population growth.

The fourth column in Table 54 presents the OCS impacts expected to occur

in the Anchorage region as a percentage of the total OCS impacts in the

State of Alaska. It shows that the Anchorage region will account for

39 percent of the total population growth induced by Lower Cook Inlet OCS

impacts in 1985. This percentage grows to approximately 44 percent by

the year 2000.
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Population

1980
1985
1990
1995
2000

Employment

1980
1985
1990
1995
2000

Real Disposablel

Personal Income

1980
1985
1990
1995
2000

Level

186,047
213,119
236,831
262,482
295,847

88,067
105,193
120,070
134,496
154,425

$ ;;;.;

888:3
1,069.0
1,325.0

!k!!w Percent Change

0.0
46; 0.2

1,418 0.6
1,800 0.7
2,292 0.8

0.0
27: 0.3
857 0.7
865 0.6

1,057 0.7

$ 0 0.0
2.4 0.3
6.4 0.7
6.9 0.6
9.2 0.7

TABLE 54. LOWER COOK INLET, OCS IMPACTS
ON THE ANCHORAGE REGION

MODERATE DEVELOPMENT SCENARIO

Percent of Total
State Change

0.0
39.0
38.0
42.5
44.5

0.0
36.6
40.1
42.3
44.2

3:::
33.2
34.3
36.1

1 Millions of Constant Value Dollars
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The

age

the

reason for the growth of statewide impacts occurring in the Anchor-

region is explained by the nature of those impacts. First, all of

headquarters employment related to the Lower Cook Inlet OCS develop-

ments is assumed to occur

impacts produced by those

Second, most of the total

in the Anchorage region, and the population

employment changes are assumed to reside there.

population impacts occurring in the state of

Alaska are induced through secondary and indirect employment impacts.

Given the current structure of Alaska’s economy (as embodied in the MAP

econometric model), this directs a substantial share of all economic

impacts in the state into the Anchorage region. Finally, the state

expenditures required by increasing population also are heavily directed

toward the Anchorage region. In consequence, the OCS impacts on the

Anchorage region rise to slightly under half of the total statewide

impacts by the year 2000 but still constitute only about 2 percent of

the region’s total growth. As such, these impacts should cause no

significant population pressures, or problems, on the region.

The same general pattern observed for population also holds true for employ-

ment and real disposable personal income as shown in Table 54. Again, the

Anchorage region accounts for approximately 44 percent of the total state-

wide employment impacts; but these impacts account for slightly more than

1.5 percent of the total employment growth expected to occur in the region

over the forecast period. In the case of real disposable personal income,

the Anchorag~?

tional income

approximately

region will capture approximately one-third of the addi-

generated in the ctate (in real terms). This represents

1.2 percent of the total change in real disposable personal

income which the region is expected to experience.
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Overall, the Anchorage region is expected to capture substantial amounts

of population, employment, and real disposable personal income produced

in Alaska as a result of the Lower Cook Inlet’s OCS developments. Despite

a substantial location of these impacts in the region, however, the large

size of the Anchorage region will allow it to accommodate to these

impacts with little difficulty. In fact, these impacts only represent

between 1 percent and 2 percent of the total change expected to occur

in the region under the baseline forecast.

THE SOUTHCENTRAL REGION

Table 55 presents the expected impact of Lower Cook Inlet’s OCS develop-

ments on the Southcentral region of Alaska. The top third of the table

is expected population impacts; the middle third, expected employment

impacts; and the bottom third, the Lower Cook Inlet OCS impacts on the

Southcentral  region’s real disposable personal income.

By 1985, the region will experience an OCS-induced growth of population

of approximately 600 persons; and throughout the 1990s, it will experience

OCS population impacts of approximately 1,600 to 1,700 persons. This

represents an increase of about 1 percent in the region’s population

in 1985 and between 2.2 percent and 2.6 percent through the 1990s.

Induced population growth in excess of 2 percent in any given year are

not excessive but do represent an important component of regional growth.

In the case of the Southcentral  region, the OCS-induced impacts over

the forecast period, 1980 to 2000, inclusive, represent slightly under

9 percent of the total net increase in population expected to occur.
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TABLE 55. LOWER COOK INLET, OCS IMPACTS
ON THE SOUTHCENTRAL REGION

MODERATE DEVELOPMENT SCENARIO

Population

1980
1985
1990
1995
2000

Employment

1980
1985
1990
1995
2000

Real Disposablel

Personal Income

1980
1985
1990
1995
2000

Level——

56,801
62,999
68,552
70,135
76,311

24,942
28,794
32,609
34,393
38,663

$147.4
187.9
238.8
273.7
337.8

Wwls.

o
602

1,790
1,610
1,715

35:
897
787
842

$0
3.748
9.816
9.593

11.372

Percent Change

0.0
1.0
2.6
2.3
2.2

0.0
1.2
2.8
2.3
2.2

0.0

;::
3.5
3.4

Percent of Total
State Change

0.0
50.7
48.2
38.0
33.3

4:::
41.9
38.5
35.2

0.0
48.4
50.9
47.8
44.6

1 Millions of Constant Value Dollars
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While these impacts are moderate when measured against regional totals,

they represent a significant share of total OCS impacts occurring in

the state of Alaska. During the early periods, when exploration and

construction activities are substantial, the Southcentral region will

probably experience about half of the total population growth seen in

the state. After 1990, when an increasing part of the population impacts

are produced by secondary and indirect OCS impacts, the Southcentral

region’s share of statewide impacts falls off to about one-third.

A similar pattern emerges with respect to employment. Net employment

impacts rise from a 1985 level of approximately 360 workers to a year

2000 level of approximately 840 workers. This represents an increase

in the region’s total employment ranging between 2.2 and 2.8 percent

through the 1990s. It also represents between 35 and 42 percent of the

total employment impacts produced in the state of Alaska by Lower Cook

Inlet OCS development. With respect to its significance for the region,

the employment impacts generated by OCS represent slightly over 6 percent

of the region’s total employment growth during the forecast period.

The real disposable personal income impacts evidence a similar pattern.

The region’s real disposable personal income level is increased by

approximately $3.7 million in 1985. This represents a 2 percent increase

over the baseline regional income level, although it represents the occur-

ring of approximately 48 percent of the total increase in real disposable

personal income within Alaska as a result of Lower Cook Inlet OCS devel-

opment. By the year 2000, OCS-induced  impacts generate approximately
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11.4 million additional dollars of real disposable personal income in

the Southcentral region. This is an increase of approximately three-and-

one-half percent over the income level that would have occurred if no

OCS impacts had occurred. It also represents approximately 45 percent

of all real disposable personal income impacts occurring statewide in

Alaska. These income impacts represent approximately 6 percent of the

total real disposable personal income growth expected to occur in the

Southcentral  region over the forecast period.

The overall picture that emerges for the Southcentral region is one of

moderate impacts. Population, employment, and real disposable personal

income will all be higher than they would have been by 2-to-3 percent;

and OCS impacts will account for between 6 and 9

growth expected in the region.

The region, however, is not homogeneous. Unlike

it does not represent an integrated trading area

percent of the total

the Anchorage region,

or a single labor market.

The impacts will not be evenly distributed throughout the region but will

occur in the specific labor markets, housing markets, and trading areas

associated with the communities at Nikiski, Homer, and Kodiak. These

are all small communities. Taken together, they probably represent less

than a quarter of the regional totals-- implying that the magnitude of

the

The

impacts would be four times as great.

MAP econometric model is not designed to analyze small area impacts,

A comparison of the Anchorage and Southcentral impacts, however, shows
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how the magnitude of impacts increase as their location shifts from more

or less densely populated areas. For Anchorage, the impacts are not

significant. In the Southcentral  region, similar magnitudes produce

moderate impacts. Given the nonhomogeneity of the region, there is a

reasonable expectation that the specific small communities affected

by OCS would experience significant impacts.

High Scenario Impacts

T’he high-find scenario, discussed abov~ in Section IV, assumes significant

commercial discoveries of oil and gas are found in both the Lower Cook

Inlet and Shelikof Strait areas. As a result, this scenario generates

peak direct employment at just under three times the level projected

under the most probable (moderate-find) scenario. This section describes

the differential impacts produced in the State of Alaska by the most

probable level of development and the high-find level of development.

Table 56 presents the projected differential growth impacts of the high-

find scenario in comparison to the most probable (moderate-find) impacts.

These comparisons are made for population, employment, real per capita

personal income, and state net fiscal impacts.s Column one of the table

presents the moderate-find impacts, while the high-find scenario impacts

are presented in column two. The difference between the high- and moderate-

find scenario. impacts is presented in column three (in absolute terms)

and column four (in percentage terms).

3State net fiscal impacts are the differerlce  between state revenues
and state expenditures.

152



Population

1980
1985
1990
1995
2000

Employment

1980
1985
1990
1995
2000

TABLE 56. DIFFERENTIAL GROWTH IMPACTS OF

Real Per Capita
Personal Income

1980
1985
1990
1995
2000

COOK INLET OCS DEVELOPMENT
STATE OF ALASKA

HIGH-FIND SCENARIO

Moderate-Find
Impacts

o
1,187
3,713
4,234
5,148

0
759

2,139
2.044
2,394

$ 0
9.99

13.61
6.22
4.36

State Net Fiscal’1
(Revenues-Expenditures)

1980 $ 0
1985 - 4.435
1990 -10.289
1995 -23.301
2000 -47.453

*

High-Find
Impacts

o
1,502
9,505

11,208
12,930

0
968

5,953
5,558
5,885

$ 0
7.11

54.91
18.55
6.75

$ 0
- 5.637
-27.566
-59.121

-117.414

lMillions of Nominal Dollars
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LOWER

Difference.—

0
315

5,792
6,974
7,782

20:
3,814
3,514
3,491

$ 0
- 2.89
41.30
12.32
2.39

.$0
- 1.202
-17.277
-35.820
-69.961

Difference
as Percent of

Moderate
Impacts

o
26.5
156.0
164.7
151.2

0
27.5
178.3
171.9
145.8

0
- 28.9
303.5
198.2
54.7

0
27.1

167.9
153.7
147.4



State population impacts are approximately 25 percent higher under the

high-find scenario than they are under the more probable moderate-find

scenario in 1985. During the 1990s, the high-find scenario increases

population by about two-and-one-half times the level that would occur

under the more probable moderate-find scenario assumptions.

The high-find

population by

scenario’s Lower Cook Inlet OCS impacts increase the state’s

approximately 2 percent over the level it would otherwise

have been after 1990. In large part, these population gains are pro-

duced by the employment-induced in-migration associated with both the

higher level of direct employment and the larger magnitude of the support

sector’s response.

The same general picture emerges with respect to employment. Particularly

during the late 1980s and early 1990s, employment impacts in the state of

Alaska under the high-find assumptions are almost two-and-three-quarters

times higher than they are under the more probable moderate-find assump-

tions. By the year 2000, the difference has fallen to approximately two-

and-one-half times. Employment under the high-find scenario assumptions

averages approximately two percentage points higher than it would have

been under the baseline assumptions of no OCS development from the late

1980s onward.

Real per capita personal income shows large increases as a result of the

much higher level of direct employment assumed under the high-find scenario.

In 1990 and 1995, the additional real ~er capita personal income generated
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by the high-find scenario’s assumptions are four times and three times

as great, respectively, as they are under the more probable moderate-

find assumptions. However, the real per capita personal income impacts

of Lower Cook Inlet’s OCS development are very small under all conditions.

Even during the peak year of activity under the high-find scenario, the

OCS impacts on real per capita personal income are only slightly above

one percent of what they would have been under the baseline (non-OCS)

assumptions.

The impact on the state’s net fiscal condition (the difference between

revenues and expenditures) is related to the population and real per

capita income growth. It increases by approximately one-quarter in

1985 and fluctuates around two-and-one-half times the more probable

moderate-find scenario’s impacts during the late 1980s and 1990s. The

figures reported in Table 56 are in nominal dollar values. The differ-

ence between the year 2000 net fiscal impacts is an increase in the size

of the revenue-expenditure shortfall from $17 million to $25 million in

1979 purchasing power.

Overall, therefore, the assumptions underlying the high-find scenario

increase the level of Lower Cook Inlet OCS developments on the Alaskan

economy; increases in employment and population after 1990 go from less

than one percent to approximately two percent when compared with the

baseline (no OCS) forecasts. Particularly during the late 1980s and

early 1990s, it appears that the high-find scenario produces low-to-

moderate population and employment impacts compared to the more probable

moderate-find scenario which produces no significant impacts.
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The impacts on real per capita personal income and state net fiscal status

are reasonably large but still” represent impacts of 1 percent or less, corrt- ●

pared with baseline, non-OCS assumptions.

Exploration-Only Scenario Impacts ●

The exploration-only scenario assumes that no commercial oil or gas resources

are discovered in the Lower Cook Inlet and Shelikof Strait OCS areas. It

assumes that exploration begins in the first year after the lease sale, *

peaks in the second yeari and terminates in the third year as a result of

discouraging exploratory findings. Consequently, all of the direct employ-

ment impacts occur over a three-year period and are associated with explora- o

tion activity. Since the three years of exploration activity are 1982

through 1984, inclusive, there are no 1980 impacts. Furthermore, the

impacts evidenced after ,1985 are residuals. That is, they reflec.~  the ●

impacts on the state’s economy from persons who migrated to Alaska as a

result of exploration activity and remained in the state as permanent

residents. These impacts are given in Table 57.
*

By the middle of the 1980s, approximately three-quarters of the popula-

tion and employment impacts have been eliminated from the Alaskan economy.
●

From the late 1980s through the end of the forecast period, the impacts

of Lower Cook Inlet OCS development under the exploration-only scenario
●

are not significantly different from zero.

The real per capita personal income impacts of the exploration-only scenario
●

disappear even more rapidly. By 1985, they have been reduced to zero and
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TABLE 57. DIFFERENTIAL GROWTH IMPACTS OF LOWER

Population

1980
1985
1990
1995
2000

Employment

1980
1985
1990
1995
2000

Real Per Capita
Personal Income

1980
1985
1990
1995
2000

COOK INLET OCS DEVELOPMENT
STATE OF ALASKA

EXPLORATION-ONLY SCENARIO

Moderate-Find
Impacts.—

1.18;
3,713
4,234
5,148

0
759

2,139
2,044
2,394

$ 0
9.99

13.61
6.22
4.36

State Net Fiscall
(Revenues-Expenditures)

1980 $ 0
1985 - 4.435
1990 -10.289
1995 -23.301
2000 -47.453

1

ExPloration-
Only

Impacts

31:
I 40
118
146

15;
24
17
2b

$ 0
- .15
- .65
- .63
- .62

$ 0
- 2.161
- 4.387
- 6.512
-10.570

Difference

o .
- 872

-3,573
-4,116
-5,002

0
605

-2,115
-2,027
-2,366

$ 0
-10.14
-14.26
- 6.85
- 4.98

$0
2.274
5.902

16.789
36.883

Difference
as Percent of

Moderate
Impacts

o
- 73.5
- 96.2
- 97.2
- 97.2

- 7:.7
- 98.9
-99.2
- 98.5

-1OY.5
-104.8
-110.1
-114.1

0
- 51.3
- 57.4
- 72.1
- 77.7

‘Millions of Nominal Dollars
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are not significantly different thereafter. The state net fiscal impacts

persist over a longer period of time because the persons who migrated to

Alaska and remained there continue to require services from the state.

They represent a very small

have been eliminated by the

impact, however; and three-quarters of them

year 2000.

Overall, therefore, the exploration-only scenario produces statewide

population, employment, and real per capita personal income impacts that

are not significantly different from zero except for the three years in

which direct activity occurs. Even during these years, this scenario

produces changes in the state’s major economic indicators of less than

one percenti

If OCS

impact

income

than a

There “

Summary and Conclusion

development occurs in the Lower Cook Inlet, its probab-e statewide

will be negligible in terms of employment, population, and personal

The changes that do occur are minor and generally represent less

one percent alteration in the state’s

s a small impact on state revenue and

non-OCS development projections.

expenditure patterns and a net

cost to the state (in terms of a shortfall between revenues and expendi-

tures produced by OCS impacts) of about six-and-one-half percent of the

state’s 1979 budget, calculated in real terms and discounted for the

community’s time preference.

If the high-find scenario should occur, however, the state

experience moderate impacts in employment, population, and

would probably

personal income.
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These impacts would be in the range of a two-to-five percent increase in

the level of activity projected to occur without OCS developments.

The exploration-only scenario, on the other hand, has very small impacts

(less than 1 percent per year), and these last for a very short period of

time. Effectively, the exploration-only scenario produces no significant

alteration in the state’s overall growth path.

With respect to regional impacts, the Anchorage region experiences small ~

changes in employment, population, and personal income, even though one-

third to one-half of the total OCS impacts in the state are expected to

occur there. Since the region represents an integrated economy, these

impacts should not provide any strong pressures on the economy’s ability

to generate jobs, housing, and required services.

In the Southcentral region, moderate impacts are expected in the growth

of population, employment, and personal income. However, this region is

not homogeneous and does not have an integrated economy. The impacts will

occur in specific communities, most of them quite small in size. Although

the MAP econometric model does not have the capability of forecasting small

area impacts, it appears probable that the small communities of Nikiski,

Homer, and Kodiak would experience large economic impacts under the most

probable OCS impact scenario. Under the high-find scenario, the impacts

would probably be substantial. While the substantial impacts (particu-

larly under the high-find scenario) are analytically discernible, they

cannot be quantified and no estimates of their magnitude are currently

available.
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VI. SENSITIVITY ANALYSIS

\

This section examines the sensitivity of

certain key assumptions contained in the

the forecasts with respect to

analysis. These assumptions

fall into two categories: first, those which relate to the structure of

the model; and second, those which relate to the input data used with

the model. Essentially, the first set of assumptions relates to the

state expenditure rule contained in the MAP econometric model. The

second set of assumptions relates to the participation and seasonality

of the OCS labor force. Each is discussed in turn.

State Expenditure Rule

The MAP econometric model contains an expenditure rule which specifies

the essential features of state fiscal policy. The rule generally assumes

that state real per capita expenditures grow at a rate proportional to

the growth of real per capita income and available general fund balances.

This general rule was developed from an analysis of historical state

expenditure patterns (Scott, 1978). Alternative formulations of the

basic expenditure rule have been tested, as has the implicit assumption

that the state of Alaska will respond to OCS development impacts in the

same manner that it has responded to population and employment growth in

the past (Western Gulf of Alaska Statewide and Regional Population and

Economic Systems Impact Analysis, Huskey and Nebesky,

The specific assumptions used in the expenditure rule

are contained in Appendix %, “Base Case Assumptions.”

May 1, 1979).

for this report
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Of analytical importance for this report is the assumption that state

capital expenditures as well as revenue expenditures will increase pro-

portionately to the growth of

applies equally to short-term

state capital investments are

changes expected to last only

the state’s economy. This assumption

and long-term changes. Consequently,

assumed to be as great for population

one year as they are for long-term popula-

tion growth. This is probably an unrealistic assumption. Short-term

impacts such as those produced by OCS construction and exploration

activity are usually provided exclusively through operating budgets.

Additional policemen, firemen, school teachers,

will be added to deal with short-term impacts.

new courthouses, schools, and other capital fat’

there is a probability of their longer-term uti”

and agency employees

Seldom, however, are

lities built unless

ization.

In addition to the sensitivity of the forecast results to varying expendi-

ture rules such as those discussed in the Western Gulf study, there would

‘appear to be a tendency on the part of the MAP econometric model to sys-

tematically overestimate government expenditure responses to short-term

impacts. Since the capital budget accounts for approximately twerrty-five-

to-thirty percent of the state’s total annual expenditures during the

forecast period, the expenditure forecasts could be overestimated by as

much as fifteen-to-twenty percent dur”ing the peak years of construction

and exploration activity.
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Labor Force Participation and Seasonality

The analysis used in this report contains a procedure to reflect its

resident/nonresident composition. A full description of this procedure

is provided in the Western Gulf of Alaska report (Huskey and Nebesky,

1979). This procedure is known essentially as .$EAR (Share ofOCS

Employment to Alaska Residents), and it has the following essential

characteristics.

five exploration

For onshore OCS activity, the impact of approximately

workers is assumed equal to that of one full-time Alaska

resident. During the development

same impact as a full-time Alaska

phase, all workers are assumed to

\

phase, it takes two workers to have the

resident; while during the production

be the same as full-time”Alaska  resi-

dents. The same relationships hold for offshore OCS activity, except

that the impact of workers during the development stage is reduced from

two-to-one to five-to-one.

During the peak employment years of OCS exploration

SEAR adjustments significantly reduce the estimated

and development, the

direct employment

impacts used as inputs to the MAP econometric model. Table 58 reports

the results of using actual workers instead of SEAR workers for the

impact analysis. The first column of Table 58 presents the Alaska non-

OCS (baseline) forecast. The second column presents the most probable

impacts used in the body of the report and contains SEAR-adjusted direct

employment. The third column contains the most probable impacts when

unadjusted employment is used. Columns 4 and 5 show the percent change

from the baseline

SEAR-adjusted emp”

forecast produced by Lower Cook Inlet OCS impacts using

oyment (column 4) and unadjusted employment (column 5).
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Non-OCS
forecast

Population

TABLE 58. SENSITIVITY OF FORECASTS TO SEAR ADJUSTMENTS
STATE OF ALASKA

1980 407.51
1985 465.28
1990 507.57
1995 546.64
2000 604.52

d
m-r=. Employment

1980 196.42
1985 227.56
1990 253.64
1995 276.99
2000 313.03

State Expendituresz

1980 $;,;::.~
1985
1990 4:291:89
1995 5,869.45
2000 8,564.09

Most Probable
Impacts

- (With SEAR)

0.00
1.19
3.71
4.23
5.15

0.00
0.76
2.14
2.04
2.39

$0.00
6.83

29.02
43.33
70.28

1 Thousands of persons (workers)
2Millions of nominal dollars

Most Probable
Impacts

~Wi thout SEAR)

0.00
3.36
7.75
6.02
6.49

0.00
2.09
4.09
2.34
2.60

$0.00
19.60
62.97
70.26

101.57

Percent Change
With SEAR

[(2+1) 100]

0.00
0.26
0.73
0.77
0.85

0.00
0.33
0.94
0.74
0.76

0.00
0s25
0.68
0.74
0.82

Percent Change
Without SEAR
[(3+1) 1001

0.00
0.72
1.53
1.10
1.07

0.00
0.92
1.80
0.84
0.83

0.00
0.71
1.47
1.20
1.19

● e ● ● ● ● ● ● ●

Without SEAR
as Percent of

With SEAR
[(3+2) iOb]

0.00
282.35
208.89
142.32
126.02

0.00 “
275.00
191.12
114.71
108.79

0.00
286.97
216.99
162.15
144.52

● ●



The final column of the table shows how much larger OCS impacts are when

the non-SEAR-adjusted employment estimate is used.

The biggest difference between the SEAR and nori-SEAR-adjusted  impact

estimates occurs during the peak years of exploration and development.

Statewide population impacts

when total direct employment

adjusted employment is used.

against the non-OCS forecast

in 1990 are approximately twice as large

is used for the model as they are when SEAR-

The significance of the impacts as measured

is also doubled, rising from 0.73 percent to

1.53 percent. Employment impacts are approximately twice as high in 1990

when the non-SEAR-adjusted employment estimates are used.

Overall, the use

Lower Cook Inlet

of SEAR adjustments reduces the magnitude of estimated

OCS impacts by about one-half during the peak explora-

tion and development years. Because the SEAR

important through time and are identical with

mates for the production years, the effect of

becomes less important as the forecast period

adjustments become less

the direct employment esti-

using SEAR adjustments

gets longer. By the year

2000, they produce relatively small differences.

Statewide, even the unadjusted SEAR estimates are still small. They range

in the order of 1.5-to-2.O percent of the baseline conditions, compared

with the SEAR-adjusted impacts which fall in the range of 0.7 to 0.9 percent

during the peak exploration and development years. These are still small-

to-moderate impacts on the statewide aggregate indicators. Assuming the

Southcentral  region maintains its same percentage of the state’s total
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OCS impacts implies increases in population and employment in excess of

5 percent and an increase in real disposable personal income of approxi-

mately 8 percent during the peak years of exploration and development.

while the MAP econometric model does not provide estimates for small

area Impacts, this could imply increases in employment and population

in the affected communities of Nikiski, Homer, and Kodiak in the order

of 20 percent during the peak years.

The second labor market adjustment te~ted for sensitivity was the use of

annual average data for estimating impacts. The procedure for making this

test was to apply the seasonal peak direct employment estimated by Dames &

Moore (March 1979, page 119) and to use it in the MAP econometric model as

if the seasonal peak were the annual average. The peak employment estimated

impacts were then subtracted from the annual average estimated impacts

as a measure of seasonality.l

The results of the seasonal adjustment process are reported in Table 59.

Using 1990 as a reference year, it appears that peak seasonal impacts on

employment and population could be in the range of two-and-one-half-to-

three times those estimated from annual averages. Because the seasonal

variations only occur during the exploration and development phases, the

difference between the seasonally adjusted estimates and the annual

1 This procedure probably overestimates seasonal impacts since the
model incorporates secondary and indirect responses which would not occur
for seasonal peaks. This is particularly true for capital budget expendi-
tures and other related fiscal measures. For this reason, only seasonal
adjustments to population and employment were made.

●

●

●

●

●
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●
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●
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Population

1980
1985
1990
1995
2000

d
z

Employment

1980
1985
1990
1995
2000

TABLE 59.

Non-OCS
Forecast

407.51
465.28
507.57
546.64
604.52

196.42
227.56
253.64
276.99
313.03

SENSITIVITY OF FORECASTS TO SEASONAL ADJUSTMENTS
STATE OF ALASKA

Percent Change
Most Probable Most Probable With Annual

Impacts Impacts Average
(Annual Average) (Seasonal Peak) [(2+1) 100]

0.00 0.00 0.00
1.19 4.16 0.26
3.71 11.85 0.73
4.23 7.90 0.77
5.15 7.90 0.85

0.00 0.00
0.76 2.63
2.14 5.85
2.04 2.62
2.39 2.80

0.00
0.33
0.94
0.74
0.76

Peak as
Percent
of Averaqe
[(3:2) 160]

0.00
349.58
319.41
186.76
153.39

0.00
346.05
273.36
128.43
117.15

1

‘Thousands of persons (workers)



averages becomes increasingly less important toward the end of the fore-

cast period.

?

Since the state’s total economy exhibits a large amount of seasonality,

the seasonal peak impacts still remain a very small part of the state’s

total levels of employment and population in 1990. Assuming the South-

central region continues to attract its share of total OCS impacts result-

ing from Lower Cook Inlet development, the analysis implies that

region’s total population could increase by as many as 5,000 add

persons during the peak years of production and exploration, If

these persons were to be located in the small communities primar”

affected by Lower Cook Inlet OCS developments, the impacts would

to be substantial.

the

tional

all of

ly

appear



VII. SUMMARY AND CONCLUSIONS

The probable impact of Outer Continental Shelf developments in the Lower

Cook Inlet vary significantly with the area and period of time analyzed.

The larger the area and the longer the period of time, the less signifi-

cant. are the impacts. The smaller the area and the shorter the period

of time, the more significant the impacts become.

For the state of Alaska as

size--generally accounting

non-OCS baseline forecast.

a whole, al; of the impacts are very small in

for less than a change of one percent in the

Even when using non-SEAR-adjusted total direct

employment estimates and allowing for seasonal variations in employment,

the impacts remain quite small. By extending the time period for esti-

mating impacts and discounting future values to arrive at current value

estimates, it appears that the net fiscal impact on the state of Alaska

will be moderate, equaling between 6 and 7 percent of the state’s 1979

budget. Some of this impact, however, appears to be produced by a

tendency of the MAP econometric model to overestimate state expenditures

in response to short-term changes in population and employment.

The smallest level of analysis for which the MAP econometric model pro-

duces estimates is the Southcentral  region. Using non-SEAR-adjusted total

direct employment estimates and estimating impacts at the seasonal peaks

during the

opments in

additional

exploration and construction phases of development, OCS devel-

the Lower Cook Inlet could produce impacts as great as 10,000

persons and 4,500 workers. This would mean increases in
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population and employment in the range

the individual communities of Nikiski,

the direct OCS impacts will occur, the

of 15 percent for the region. For

Homer, and Kodiak where most of

seasonal peaks occurring during

the construction and exploration phases of the development would probably

be large and significant.
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APPENDIX A

Historical Growth, 1965-1976



TABLE Al. GROWTH IN EMPLOYMENT, ALASKA, 1965-1976

Averaqe Monthly Employment

Industry ?965

Nining

Contract Construction

}!anufacturing
Fowl Processing
Logging-Lumber

and ?ulp
other Hanufact.uring

~ Traflsportation,  Communication
N ad Public Utilities

Trucking and Warehousing
I!ater Transportation
Air Transportation
Other Transportation
Communications and

Public Utilities

Trade
Wholesale
Retail

Finence, Insurance and
Real Estate

Services
Hotels, Hotels, etc.
Pcrscnal
Business
Medical
Other

1,100

6,400

6,300
3,000

2,300
1,000

7,200
1,200
1“, 000
1,900

500

2,600

10,0001 ,~GfJ
8,100

2,200

7,500
1,000

700
1,400~ ,4~f-J
3,000

1970

3, coo

6,990

7,800
3,700

2,8!)0
1,300

9,100
1,700
800

3,000
900

2,700

15,400
3,2(jo

12,2C0

3,100

11,400
1,400

Goo
Z,goo
2,200
5,000

@

1971

2,400

7,400

7,800
3,600

2,800
1,400

9,800
1,500

800
2,800
1,000

3,7C0

16,200
3,200

12,900

3,200

12,600
1,600

9C0
2,100
2,600
5,430

‘0

19731972 __

2,100 2,000

7,900 7,800

8,100 9,400
3 , 8 0 0 4,600

2,800 3,200
1,500 1,500

10,000
1,6(?0

800
3,000
1,000

10,400
1,5:0

900
3,300
1,100

3,600 3,600

17,100 18,3C0
3,300 3,400

13,’300 14’,900

3,700 4,300

14,000 15,200
1,800 1,909

goo 900
2,100 2,100
3,000 3,300
6,230 7,000

● ☛

1974——

3,000

14,100

9,600
4,300

3,600
1,700

12,4!)0
2,200
1, !IOCJ
4,000
1,300

3,9C0

21,1C0
4,090

17,100

4,900

18,300
2,500

8C0
3,000
3,893
~,zg:

9’

1975

3,800

25,900

9,600
4,300

3,400
1,900

16,500
4,000
1,400
4,800
1,800

4,509

26, 2C0
5,500

20,3C0

6,000

25,1(?0
3,200

900
7,3C0
4,300
9,400

(g

1976

4,000

30,200
lo,~rJ()

5,100

3,200
2,000

27,500
6,1C0

21 ,5C!9

27,700
3,209

900
8,7CC
5,CC0
9,SC0



TA9LEA.1.  (continued)

Industr,v 1965

G o v e r n m e n t 29,000
F e d e r a l 17,400
State 7,000
Local 5,300

Agriculture, Forestry
and Fisheries 100

Total Civilian Non-Agricultural
d Rage and $alcry Employment4 70,500
w“

Total Civilian Basic 31,300
Militery 33,000

Totai Basic 64,300

Total Support Sector 26,900

“Total Employment l:g,fx)()

? 9 7 0

35,600
17,100
10,300
8,100

800

93,100

35,600
3 1 , 4 0 0

67,000

39,000

129,900

Average !brthlv Employment

1971 1972 1973

900 Wo 1,00 0 4

98, 3(NI 104,2CO 110,000

35,JJI0 36,2?3 37,300
3 9 , 1 0 0 26,523 27,5@

65,990

41,000

133,900

Basic Employment Includes: Mining; Construction; Manufacturing; Federal
Fisheries, and )lilitary.

Support Sectcr  Includes:
Estate; and the Services.

SOURCE : “Alaska Department of
Alaska Departn?entof

62,7:2 64,800

44,.s:3 48,200

136,5C3 “ 143,200

1974

43,aoo
18,000
14,200
11,600

1,000——

128,200

45,709
27,599.—

73,2C0

56,700

161,500

Government; Agriculture, Forestry and

Transportation, Communication and Public Utilities; Trcde:  Finance, Insurance and Real.

Labor, ‘i,laska  Labor Force Estimates, various years.
Labor, ~=i:nates of Total Resident Pcwlation and Estirates of Total Civilian Population’.

1975

47,200
18,300
15,509
13,400

1,000

161,3(?5

58,Ef20
25,X9

73,8C0

193,209



Inc!wtry

Total

Agriculture, Forestry
znd Fisheries

Fiining

Cofitract  Construction

fi!anufacturing

llwsportation,  Communication
and Public Utilities

Transpwtation
Air

4 Otherw
-P CQsmwnication

Public Utilities

Trade
Wholesale
Retail

Finsnce, Insurance and
Real Estate

Services
Hotels
Personal
Business
I,ledical
Other

Fedwal Government

State Government

Local Government

1965

30,678

33

371

3,127

791

2,618
1,694

773
921
674
250

5,280
1,226

4,053

1,295

3,767
460
402
789
681

1,444

9,295

1 ;672

2,329

TABLE A.2.

1970

41,995

52

958

3,514

1,018

3,907
2,800
1,482
1,318

764
343

8,617
2,220
6,397

1,980

6,403
755
535

1,188
1,200
2,725

9,509

2,421

3,615

ANCHORAGE CIVILIAN EMPLOYMENT
ALASKA, 1965-1976

1971

45,452

62

916

3,924

1.,117

4,591
2,805
1,455
1,350
1,411

370,

9,5i4
2,292
7,042

2,087

7,027
709
556

1,194
1 ,~&o
3,03C

9,539

3,020

3,845

e SOURCE: ‘ewment ‘f ‘abw ‘tati’tical-’ ‘a’&us ‘Ssue” ● ,

1972

48,252

76

806

4,272

1,215

4,522
2,821
1,629
1,192
1,289
. 411

9,948
2,423
7,525

2,415

7,725
732
556

1,120
1,759
3,459

9,435

‘ 3,500

4,349

GROWTH ,

1973

50,627

8 2

769

4,178 “

1,286

4,625
3,129
1,835
1,294
1,046

451

10,663
2,475
8,188

2,803

8,319
811
567

1,190
1,993
3,758

9,55G

3,667

4,677

1974

58,713

100.
1,036

5,N2

1,379

5,383
3,938
2,123
1,814
1,163

4g3

12,298
2,860
9,438

3,151

-10,119
1,114

572
1,680
2,283
4,471

9,925

3,985

5,257

1975

69,645

110

1,301

7,054

1,571

7,343
5,419
2,610
2,309
1,426

499

14,928
4,077
10,852

3,615

13,465
1,345

624
.3,795
2,286
5,410

10,222

4,056

5,979

1976

73,113

1 Llo

1 ,f?c3 ‘

7,587

1,629

7,409
5,772
2,668.
2,504
1,670

558

15,9W
4,240

11,718

4,257

15,450
1,4<4

6C7
4,914
2,E57
5,s23

9,!313

,4,053

5,413



Industry

Agriculture, Forestries and
Fisheries

Mining

Contract Construction

ltanufecturirlg
Food

Transportation, Corrnwnication
m’ Public Utilities

Transportation
Contrunications
Public Utilities

4
~ Trzde

Wholesale
Reti?i 1

Finance, Insurance and Real
Estate

Services
Ectel
Fersonal
Business
Neaical
Other

Gcwermwnt
Federal
State and Local

Total

‘n-’- A.3. EMPLOYMENT BY INDUSTRY, SOUTHCENTRAL ALASKAI A15LL

1965

19

345

880

1,188”
1,086

542
373

1;:

813
102
711

159

738
138

1?;
139
319

975
1,465

7,17.4

1970

99

762

583

1,647
1,293

760
5ZI
85

154

1,338
153

1,145

211

1,027
154
28

llr,
275
456

828
2,327

9,582

1965, 1970-1976

1971

85

633

895

1,627
1,229

796
502
132,
153

1,319
.275

1,134

204

1,099
230
29
94

266
450

742
2,72S

10,127

1972

356
611

768

1,818
1,456

793
442
175
176

1,383
162

1,221

220

1,228
297

:?
315
~~o

626
2,932

10,735

1973

491

640

681

2,627
1,955

&96
497
209
189

1,460
133

;,327

239

1,449
309

1;:
451
5C0

602
3,G56

12,!31

1974

492

~~:

1,239

2,522
2,013

1,329
708
218
03

1,611
2C2

1,459

308

1,709
427
40

178
400
56$

595
3,180

13,645

1975

543

900

3,656

2,656
2,C03

1,575
1,106

239
231

2,327
244

1 ,s63

377

2,123
467
49

441
391
7/?0

572
3,455

18,300

SOURCE: Estimated from Alaska Department of Labor, Research and Analysis Section Wksheets.
Alaska Stats Housing Authority, Alaska, Yakutat, Comprehensive Development ?la.n, Anchorage 1971,
Alaska Consultants, Inc., AnchoraSe,  Alaska, Yakutat, Ccnnrehensive  Development Plan, December 1976.
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APPENDIX B

Methods, Standards, and Assumptions to be Used in the
Lower Cook Inlet (ICS Statewide and Regional
Economic and Demographic Impact Analysis

This paper describes the methodology and assumptions to be used in analyz-

ing the social and economic impacts of oil and gas developments in the

Lower Cook Inlet. The major steps of this impact analysis are: (1} a

historical baseline study of the economies of the state of Alaska and

the Cook Inlet region, (2) development of base case (i.e., without Lower

Cook Inlet oil and gas development) assumptions, (3) generation of base

case projections, (4) generation of Lower Cook Inlet projections, and

(5) a comparison of the impact projections with the baseline projections

to analyze net impacts. This appendix will discuss the assumptions used

in this analysis,

BaseCase Assum~tions

A

a

set of assumptions about the level of exogenous variables determines

development scenario; this section describes the assumptions in the

non-OCS base case scenario. There are four major types of assumptions

required for a scenario. First, there are assumptions about the growth

of exogenously determined employment in both the petroleum and nonpetroleum

sectors. Secondly, assumptions about exogenously  determined petroleum

revenues received by the state are needed. Thirdly, there are assumptions

about national variables (see Chapter III, page 88). Finally, an assump-

tion about the way the state spends its money is needed. Once these

assumptions are set, the set of projections is determined by the model.
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EMPLOYMEMTASSUMPTI ONS

Employment assumptions, include those associated with special projects

and those associated with industry growth in manufacturing, agriculture-

forestry~fisheries,  and federal government.

Special Projects
\

Special projects include three basic types--petroleum projects, major

construction projects, and operations of the major projects. Tables B.1

and B.2 show the project employment assumptions, The methods used to

determine these levels are described below.

Prudhoe Bay, Lisburne,  and Kuparak  mining employment was
estimated from two sources of information. Employment
scenarios were based on the scenarios described in the
Alaska Department of Natural Resources, Alternatives for
the Future: Petroleum Development Study, North Slope of
Alaska (1977). The employment sc$edules were adjusted
based on the estimated reserves, productivity, and the
production schedules in Beaufort Sea Region Petroleum
Development Scenarios (Technical Report No. 6, Alaska
OCS Socioeconomi=dies  Program, 1978).

Northern Gulf OCS employment is an estimate of 1977
exploration employment. This was based on information
in Monitoring Petroleum Activities in the Gulf of Alaska
(Technical Re~ort No. 17, Alaska OCS Socioeconomic Studies
Program, 1978). Total employment associated with explora-
tion was divided by the total wells drilled to obtain a
man-years-per-well figure of approximately 90. Approximately
9.6 wells were drilled in 1977. Total exploration employment
was adjusted by the percentage of Alaskan resident employment
assumed in the report. There is no activity assumed after
1977.

Upper Cook employment was an estimate of current employment
made by the author. Employment was assumed to increase
slightly between 1985 and 1990 as the oil fields are shut
down. Gas production is assumed to continue after 1990.
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TABLE B.1. MINING EMPLOYMENT

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

Prudhoe,l
Lisburne

and
Kuparak

1,586
1,624
1,585
1,783
1,402
1,149

897
904
987
963
985
985

1,009
1,009

1,020
1,020

940
886
886
886
886
886
886
886

N. Gulf2
and Lower
Cook OCS—

271
0
0
0

0
0

:
0

0
0
0
0
0

0
0
0
0
0

0

:
0
0

Upper3

Cook

575
575
575
575
575
575
575
575
575
610
645
680
715
750

300
300
300
300
300

300
300
300
300
300

Other4

Mining

2,082
2,082
2,082
2,082

2,082
2,082
2,082
2,082
2,082
2,082
2 ;082
2,082
2,082
2,082

2,082
2,082
2,082
2,082
2,082

2,082
2,082
2,082
2,082
2,082

1 Based on employment scenarios from Alternatives for the
Future: Petroleum Development Study, North Slope of Alaska
~Department of Natural Resources, 1977). Scenarios for 1 and
5 billion barrel reserves were adjusted to reflect reserves
and production schedules of these fields.

2 Exploration activity drilled 9.6 wells; assumed employment
per well equaled 90 man-years from OCS Technical Report No. 17
(Dames and Moore, 1978).

3 Estimate by the author based on current employment.
4 Net employment in mining.
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TABLE B.2. CONSTRUCTION EMPLOYMENT

Year

1977

1978

1979

1980

1981

1982

1983

1984

1985

ECONX 1 ECONX 2

Pacific4
TAPS ALCAN3 Total LNG —

5,3001 0 5,300 0

0 0 0 0

902 0 90 0

90 0 90 146

90 1,425 1 , 5 1 5 844

90 4,763 4,853 1,323

0 4 , 6 6 3 4,663 420

0 265 265 0

0 0 0 0

1 Based on estimate of TAPS construction employment by the Alaska
State Labor Department.

2Assumed construction of four pump stations to increase capacity
by 1982. Pump Station construction employment estimate from The
Beaufort OCS Petroleum Development Scenarios, Dames and Mooren978.

3Northwest  Energy Company manpower estimate, July 17, 1978.
4Based on letter to the Department of Natural Resources from S.

California Gas, March 17, 1978, estimating peak construction employment
of 1,500. Four-year construction period from E.I.S. for Pacific Alaska
LNG Project, November 1974.
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e Other mining was assumed to maintain its 1976 level, except
in Anchorage and Fairbanks which were adjusted to an esti-
mate of the 1977 mining employment.

Table B.2 shows special project construction employment.

s ECONX1 are highly paid construction workers associated with
major projects, long hours, and extreme working conditions.
Two projects are assumed in this category, the trans-Alaska
pipeline and the ALCAN gasline. TAPS is completed in 1977.
The 1977 employment is based on an actual estimat’ made by
the Alaska Labor Department. After 1977 the line’s capacity
is assumed to be increased by the addition of four pump sta-
tions. Pum~ station construction employment estimates made
in Technicai  Report No. 6 (Alaska OCS, 1978) were used to
estimate employment. With completion of the TAPS construc-
tion in
barrels
assumed
barrels
assumed

1977, ~he line’s capacity is assumed to be 1.2 million
per day. The capacity must be expanded to deliver the
base case North Slope production, which is 1.73 million
per day by 1983. Four additional pump stations were
to be needed to deliver this production. This was

based on the ratio of capacity to pump stations (.15 million
barrels per pump station) with eight pump stations. With
this ratio, twelve pump stations would be needed to deliver
1.73 million barrels per day. These additions would also
allow the line some additional capacity. The ALCAN gasline
is assumed to be built between 1981 and 1984. The estimates
are based on the most recent construction manpower estimates
made by Northwest Energy Company in a letter to the state
(July 1, 1978).

e ECONX2 employment is associated with special construction
projects which are assumed to have regular employment sched-
ules and be able to draw on local labor markets. One project
of this type is assumed to be built, the Pacific LNG project.
Pacific LNG is scheduled to begin construction in 1980 and
operations in 1984 (Anchorage Daily News, September 23, 1978).
The construction schedule is based on an estimated peak con-
struction employment of 1,500 (letter from S. California Gas
to Alaska Department of Natural Resources, May 17, 1978) and
the four-year construction period from the 1974 E.I.S. for
the Pacific LNG project.
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Operations employment for these projects is transportation employment

for the pipelines and manufacturing for the petrochemical projects.

Alyeska  estimated an operations employment of300 for startup in 1977

and 850 per year for the long-term operations (Alaska Construction and

Oil, October 1976). ALCAN operations employment is assumed to be 96

beginning in 1985, This estimate was, based on ALCAN’s 1976 application

to the Federal Power Commission. The difference in operations employment

is accounted for because Trans-Alaska  Pipeline Service (TAPS) has more

pipeline in Alaska, the Valdez port er’~ployment is part of the TAPS

employment, and TAPS has substantial Alaska headquarters employment.

Operations employment for the Pacific LNG plant is 60 beginning in 1984.

Employment for these special projects is allocated to MAP Regions as

follows:

1.

2.

3.

4.

5.

6.

Prudhoe, Lisburne, Kuparak employment to Region 1

Upper Cook N. Gulf OCS, Pacific LNG employment in Region 4

Other mining at its appropriate regional level

ALCAN and TAPS construction based on miles of pipe in region
plus 300 TAPS headquarters in Anchorage in 1977

ALCAN operations is allocated by the miles of pipeline in
each region

TAPS operations employment will be allocated as follows:
300 in Anchorage, 200 in Valdez,  and the remainder based
on the regional distribution of the pipeline.
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Industry Growth—

The level of employment in federal government and agriculture-forestry-

fisheries is set exogenously. Federal government employment is assumed

to follow its general historical trend and remain constant at the 1976

level throughout the forecast period. The trend in the historical

period reflects increases in civilian employment offsetting decreasing

military employment. The regional allocation will also remain constant.

Employment in agriculture-forestry-fisheries will be assumed to increase

at a rate of 3 percent per year. This reflects an assumption of little

growth in agriculture and a modest increase in fisheries. The South-

central Water Study estimated approximately a 5 percent annual increase

with maximum fisheries development. Employment will be assumed to in-

crease at this rate in each region.

Output in manufacturing must be determined exogenously. It is assumed to

increase at an average annual rate of 4 percent which is consistent with

both the historical trend and the assumed growth in the fisheries industry.

Regional growth will be determined by the mix of industries with food

manufacturing growing at the same rate as fisheries, 3 percent; lumber

growing at 4 percent; paper growing at 2.5 percent; and other manufactur-

ing bringing the growth rate into line with the overall 4 percent per year.

PETROLEUM REVENUE ASSUMPTIONS

Petroleum revenues to the state consist of royalties, production taxes,

property taxes, and the corporate income tax. This section will examine

the revenue assumptions chosen for the base case. Where it was possible
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and did not conflict with other assumptions made in this study, we used

revenue estimates made by the state; in other cases, revenues were esti-

mated based on assumptions about the wellhead value and production.

COOK INLET REVENUES

Table 6.3 details the royalty and severance revenues from oil and gas

product

product -

on in Upper Cook Inlet. The overal” assumption is that oil

on would be over in 1995, while gas production will continue

throughout the projection period. The specific assumptions are:

e Oil royalties and production tax are from a Legislative Affairs

Agency memo of July14, 1977. Revenues were estimated through

1985; after that a 15 percent decline was assumed in the value

of oil produced. The average production of the well was assumed

to decline below the taxable rate in 1989, and production was

assumed to stop in 1995.

e Gas royalties and production tax are based on estimates of

production through 1985 made by the Revenue Department in

&evenue Journal, Vol. 1, No. 2, October 1976. Decline after

1985 was assumed by the author to be at a rate of 10 percent

per year. The 1977 ratio of royalties and production taxes

to production was assumed to hold throughout the projection

period.
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TABLE B.3. COOK INLET REVENUES1

Oi 1
Royalties
(Millions)

Oi 1
Production Tax

(Millions) —

Gas
Royalties
@lllIZ@

Gas
Production Tax

(Millions)Fiscal Year

1978
1979
1980

2.3
2.8
3.6

33.1
31.3
29.5

16.3
14.4
12.7

4.4
5.4
6.9

1981
1982
1983
1984
1985

27.9
26.4
24.6
22.9
21.2

10.9
9.1
7.3
5.5
3.7

8.3
9.0
9.1

;::

4.4
4.6
4.7

:::

1986
1987
1988
1989
1990

20.1
19.1
18.2
17.3
16.4

3.0
2.0
1.0
0
0

9.4
9.4
9.4
8.5
7.7

4.9
4.9
4.9
4.4
3.9

6.9
6.2
5.6
5.0
4.5

3.5
3.2
2.9
2.6
2.3

1991
1992
1993
1994
1995

0
0
0
0
0

0
0
0
0
o ’

1996
1997
1998
1999
2000

0

El
o
0

0
0
0
0
0

4.1
3.7
3.3
3.0
2.6

2.1
1.9
1.7
1.5
1.4

‘Same as The Permanent Fund and the Alaskan Economy (Goldsmith,  1977)
study except oil royalties which are the same until 1985, then decline at
15 percent to be eliminated in 1996.
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PRUDHOE BAY REVENUES

Prudhoe  Bay will produce the rnajor’petroleum revenues for the state in

the projection period. To arrive at revenue estimates, estimates of

production and the wellhead value are needed. These estimates are shown

in Table B.4 and Table B.5.

o

e

e

e

Production of oil was assumed to equal estimates made in
Technical Report No. 6 (Alaska OCS Socioeconomic Studies
Program, 1978).

The wellhead value per barrel of oil was calculated based
on discussion with BLM-OCS. These assumptions reflect
those made with respect to N. G!~lf oil.

1. West Coast market price is $12/bbl. This reflects
a $1.50 discount from a $13.50/bbl Gulf Coast price.
The discount is for transport costs. The real market
price stays constant.

2. Vessel costs equal $1.00/bbl  from Valdez to the West
Coast and $.75/bbl processing costs. These costs remain
constant in real terms.

3. The TAPS tariff is $5.25 in 1978. The nominal tariff
remains constant until 1990 when it is assumed the increased
operating costs dominate the decreasing capital costs.
After 1990, the tariff remains constant in real terms.

This assumption reflects only one of a number which could
be made concerning oil wellhead values.

Production of gas at Prudhoe is assumed to increase follow-
ing the Department of Revenue assumed production until 1987
when the peak production assumed by Dames and Moore (Beaufort
OCS Petroleum Scenarios, 1978) is reached. This production
level is assumed to remain throughout the period.

The wellhead value of gas was calculated assuming the com-
promise energy bill is-adopted so that Prudhoe gas could
sell at a wellhead value of ’$1.45 per MCF. This assumes
the ability to roll this gas with other gas. It is assumed
that producers pay $.45 processing costs for a net of $1.00
wellhead. A constant real price of gas is assumed.1

.——

‘Base case was selected prior to final adoption of Federal Energy
Act of 1978 which set a ceiling for Alaskan gas wellhead price.
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TABLE B.4. PRUDHOE BAY OIL”l

Fiscal Year

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Production
(Million Bbls)

237.3
474.5
584.0

595.7
607.5
619.6
631.5
641.5

613.2
545.7
511.9
475.4
409.7

367.7
347.7
329.4
299.3
268.3

246.4
228.1
211.7
197.5
183.8

Total
Wellhead iiellhead

Price Value
($/Bbl ) (Mill ion$~

5.00
5.56
6.16

6.79
7.45
8.15
8.88
9.66

10.48
11.35
12.25
13.22
14.24

15.02
15.85
76.72
17.64
18.61

19.63
20.71
21.85
23.05
24.32

. .

1186.5
2638.2
3597.4

4044.8
4525.9
5049.7
5607.7
6196.9

6426.3
6193.7
6270.8
6284.8
5834.1

5522.9
5511.0
5507.6
5279.7
4993.1

4836.8
4724.0
4625.6
4552.4
4470.0

Production
Royalties Tax
~ (Millio”$)

148.3
329.8
449.7

505.6
565.7
631.2
701.0
774.6

803.3
774.2
783.9
785.6
729.3

690.4
688.9
688.5
660.0
624.1

604.6
590.5
578.2
569.1
558.8

124.6
277.0
377.7

424.7
475.2
530.2
588.8
650.7

674.8
650.3
658.4
659.9
561.5

531.6
530.4
530.1
508.2
480.6

465.5 “
454.7
445.2
438.2
430.2

‘.

1 See text for explanation.
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Fiscal Year

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1 9 9 1
1992
7993
1994
1995

1996
1997
1998
1999
2000

?‘ABLE 6.5. PRUDHOE

Production
(Billion C. Ft)

3.9
5.1
5.9

:!

7;;
830

870
912
912
912
912

912
912
912
912
912

912
912
912
912
912

Wellhead
Price

1*OO
1.06
1.11

1.17
1.24
1.31
1.38
1.45

1.53
1.62
1.71
1.80
1.90

2.01
2.12
2.23
2.36
2.48

2.62
‘ 2.77
2.92
3.08
3.25

BAY GAS1

Wellhead
Value

&Zll&&ll

3.9
5.4
6.5

32.8
53.3
65.5

1076.4
1203.5

1331.1
1477.4
1559.5
1641.6
1732.8

1833.1
1933.4
2033.8
2152.3
2261.8

2389.4
2526.2
2663.0
2809.0
2964.0

Royalties
~

4.1
6.7

‘13:::
150.4

166.4
184.7
194.9
205.2
216.6

229.1
241.7
254.2
269.0
282.7

298.7
315.8
332.9
351.1
370.5

Prc

.@

lducti o
Tax
lliun$

.4

.6

.7

3.4
5,6

11:::
126.4

139.8
155.1
163.7
172.4
181.9

192.5
203.0
213.5
226.0
237.5

250.9
265.3
279.6
294.9
311.2

1 See text for explanation.
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Revenues from these are determined based upon state laws. Royalties

are 12.5 percent of the wellhead value of oil and gas. The production

tax in each case is a fraction of the nonroyalty  value. This fraction

depends upon the productivity of the average well in the field. The

production

production

tax on gas

period.

tax on oil was assumed to equal 12 percent through 1989 when

declines and the rate falls to 11 percent. The production

is assumed to equal 12 percent throughout the projection

MISCELLANEOUS REVENUES

There are three important miscellaneous .petroleum  revenues: the property

tax, the reserves taxes, and the corporate income tax. Table B.6 shows

the assumed value of these taxes.

e

The property tax taxes all petroleum-related property except

oil refining and gas processing property and leases at a rate

of twenty mills. We used the property tax revenue series

estimated by the Department of Revenue in A~aska Oil and Ga>

Structure. This assumed construction of the TAPS and ALCAN

lines.

The reserves tax involves the repayment by the state of taxes

paid by petroleum producers in 1976 and 1977. Credits of up

to 50 percent of the production taxes are given until the

$499 million collected is repaid. This tax affects only

producers at Prudhoe.

The Alaskan corporate income tax was changed in the last

legislative session so that no state projection of this
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TABLE B.6. OTHER REVENUES

Fiscal Year

1978
1979
1980,

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

.

Property Taxi

(Million$)

173.0
185.0
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

Reserves Tax2

(Million$)

(83.3)
(166.4)
(204.8)

(4:.8)

o
0
(1

o
0
0
0
0

0
0
0
0
0

0
0
0
0
0

ANCSA3

(Mill ion$)

(23.8)
(52.9)
(72.1)

(81 .6)
(91.6)

(102.3)
(6:.8)

o
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Corporate q
Income Tax
(Mill ion$)

33.5
127.8
167.3

188.5
212.8
;::.;

384:8

405.1
407.2
421.6
428.7
421.4

409.7
416.5
425.7
418.8
410.1

410.7
409.9
411.0
416.6
418.5

‘Based on estimates in Alaska Oil and Gas Tax Structure, Department
of Revenue.

2 50 percent of Prudhoe production taxes.

‘2.0 percent of wellhead value at Prudhoe until $500 million is paid
to the fund.

4Actual fiscal year 78 value; afterwards estimated as explained in
the text.
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revenue stream is avai able. The corporate income tax on

petroleum is 9.4 percent of taxable petroleum income. Taxable

income is gross income minus capital and operating costs and

Alaskan taxes. The figure is not net of federal taxes. The

tax was based on estimates of net income determined by the

following procedure.

1. ALCAN and TAPS income was based on an assumption
that these lines would be guaranteed a 20 percent after-
tax return on their, equity by the rate structure. It
was assumed that 15 percent of the capital cost of both
projects was equity. The TAPS project was assumed to
cost $10.5 billion and the Alaskan portion of the ALCAN
line was assumed to cost $4.3 billion. The equity
portion was depreciated in a straightline  return on the
remaining equity adjusted for an assumed 48 percent
Federal tax rate.

2. Corporate taxable income for Prudhoe Bay gas and oil
production was derived by estimating the components of
revenues and costs. Revenues are derived above. The
cost assumptions were derived from Technical Report
No. 6 (Alaska OCS Socioeconomic Studies Program, 1978).-—
The assumptions are shown below:

~rudhoe Oil Prudhoe Gas——

Total Costs $9.45 billion $2.6 billion
Debt Proportion 25 % 25 %
Interest on Debt 9.0% 9.0%
Project Life 25 years 26 years
Total Throughput 10.5 billion bbls 26 billion MCF

Capital costs per barrel were found with this information.
Per barrel costs were used to account for the flow of in-
vestment over the life of the field. Capital costs equalled
debt service plus depreciation costs. Operating costs were
added for total costs. These costs were:

Prudhoe Oil Prudhoe Gas

Capital Costs $1. 24/bbl $.14/McF

Operating Costs $1 .00/bbl $.08/McF
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In addition, $.12 per barrel and
for overhead as per the Iegislat
found by subtracting these costs
taxes from revenues.

3. The ratio of oil and gas taxi
taxes at Prudhoe Ba.v was applied

$.02 per MCF were al lowed
on. Taxable income was
and allowable Alaska

ble income to severance
to Cook Inlet to estimate

taxable income from-this production.

4. Estimated corporate income tax was found by applying
the .094 rate to this income.

5. A final portion of the tax includes a redistribution
of multistate corporate profits. This portion allocates
worldwide corporate profits based on three factors: non-
production property in Alaska as a percent of worldwide
property, nonproduction payroll in Alaska as a percent
of worldwide payroll, and Alaskan sales as a percent of
worldwide sales. The average of these was taken as the
‘proportion of worldwide profits which were taxed at
9.4 percent. Conversation with Alaska Department of
Revenue led us to the conclusion that this component
would be extremely small, so it was ignored in this
study.

BEAUFORT OCS REVENUES

Tables B.7 through B.9 show the revenues associated with each of three

Beaufort scenarios. Revenues are based on production estimates provided

by the Alaska OCS Office ofBLM. Wellhead values are determined by the

wellhead value at Prudhoe minus transport costs from the Beaufort. These

real 1978

for gas.

1.

2.

3.

4.

transport costs were $.60 per barrel for oil and $.15 per MCF

Other assumptions included:

Half of the production and offshore capital facilities
would be located in state waters.

A conventional scheme of bonus bidding was used with
$1OCJ million being bid.

Discoveries on state-owned properties will be subject to
state royalties and production taxes at current rates.

Oil and gas production from the Beaufort is transported via
TAPS and ALCAN rather than new pipelines or alternate modes.
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1979
1980

1981
1982
1983
1984
1985

1 !386
987
988
989
990

991
992
993

1994
1995

1996
1997
1998
1999
2000

Bonusl

50
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

TABLE B.7. BEAUFORT MINIMUM SCENARIO
DIRECT REVENUE EFFECTS

(Mi 11 ions of Nominal Dollars)

Royalties2

o
0

0
0
0
0
0

0
0
0
9.10

24.10

33.00
42.80
45.10
44.00
50.20

50.60
50.70
49.40
46.30
42.80

Production
Tax

o
0

0
0
0
0
0

0
0
0
7.60

20.30

27.70
35.90
37.90
40.00
42.20

42.50
42.60
41.50
38.90
35.90

Property4

Tax

o
0

.31

.44

.70

.71

.48

2.01
4.75
8.92
13.29
15.05

16.77
17.58
19.04
20.43
20.92

20.37
19.70
18.89
17.94
16.82

Corporate5
Income Tax

o
0

0
0
0
0
0

0
0
0
.42

3.77

5.66
7.84
9.27
9.10
9.06

9.21
8.72
8.18
7.14
5.81

1 BLM-Alaska OCS Office.
2Royalties estimated at 12.5 percent of total wellhead value.
3Production tax equals 12 percent of the nonroyalty portion of

total wellhead value.
4Tax at 20 mills of petroleum property value.
5Corporate income tax at 9.4 percent of taxable petroleum income.
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1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Bonusl

50
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

TABLE B.8. BEAUFORT MODERATE SCENARIO
DIRECT REVENUE EFFECTS

(Millions of Nominal Dollars)

Royalties2

o
0

0
0
0
0
0

0
0

1;.50
33.10

51.00
54.70
57.80
61.00
63.20

65.40
67.70
65.90
62.20
58.10

Production
Tax

o
0

0
0
0
0
0

0 ’
0

1:.50
30.10

42.90
46.00
48.50
51.20
53.00

55.00
56.80
55.40
52.30
48.80

Property4

Tax

o
0

.31

.44

.70

.71

.82

3.03
6.21

11.01
16.22
18.49

20.69
22.06
24.18
26.37
27.60

28.03
28.00
27.81
27.50
27.08

Corporate 5

Income Tax.—

0
0

0
0
0
0
0

0
0
0
.43

7.12

10.41
11.13
11.96
12.74
11.29

12.41
12.77
11.79
9.87
7.63

1 BLP1-Alaska OCS Office.
2Royalties estimated at 12.5 percent of total wellhead value.
3Production tax equals 12 percent of the nonroyalty portion of

total wellhead value.
4Tax at 20 mills of petroleum property value.

5Corporate income tax at 9.4 percent of taxable petroleum income.
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1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Bonusl

50
0

0
0
0
0
0

“ o
o
0

:

0
0
0
0
0

0
0
0
0
0

TABLE B.9. BEAUFORT HIGH SCENARIO
DIRECT REVENUE EFFECTS

(Millions of Nominal Dollars)

Royalties2

o
0

0
0
0
0
0

0
0
0

37.50
67.10

85.10
90.70
95.60

100.80
106.40

112.20
115.90
112.70
101.50
91.70

Production
Tax

o
0

0
0
0
0
0

0
0
0

31.40
56.40

71.40
76.20
80.30
84.70
89.30

94.30
97.30
94.60
85.20
77.00

Property4

Tax

o
0

.31

.44

.70

.71

.82

3.78
9:21

16.71
24.88
28.60

32.35
34.72
38.43
42.18
44.34

45.13
45.23
45.21
45.04
44.73

1 BLM-Alaska OCS Office.
m
‘Royalties estimated at 12.5 percent of total wellhead value.

Corporate5
Income Tax

o
0

0
0
0
0
0

0
0
0
4.51
15.54

19.48
20.43
21.95
23.09
21.97

23.18
23.90
20.42
17.62
13.19

‘Production tax equals 12 percent of the nonroyalty portion of
total wellhead value.

4Tax at 20 mills of petroleum property value.
5Corporate income tax at 9.4 percent of taxable petroleum income.
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State Expenditure Assumptions

The fourth set of assumptions unclerly

government spending. Unlike the ,prev

ng the base case concerns state

ous assumptions that dealt with

the magnitude and change of certain exogenous variables, this one posits

the behavioral relationships within a sector. In other words, state

expenditures are not exogenously  given but are determined within the

model. The rule determining spending behavjor is given exogenously.

Under normal circumstances, behavioral

model of the type being used for these

torical relationships. Parameters are

relationships used in an econometric

projections are derived from his-

usually estimated using various

regression techniques, and these estimating equations serve to describe

a sector’s behavior. This traditional modeling approach has proved non-

operational with respect to the state government’s spending behavior.

The reasons for this are historical and institutional. As a result of

oil and gas lease sales and the construction of the trans-Alaska pipe-

line, state government has received large increments of revenue. In

the case of the lease sales, the revenues were large lump sum payments

of a magnitude the state is unlikely to receive again. Hence, the state’s

spending behavior occasioned by these payments is unlikely to be repeated.

In the pipeline case, the construction costs”of more than ten billion

dollars created an unprecedented four-year boom. It also induced a rapid

growth of population. This population pressure created extremely high

demands for state services and caused a rapid growth in state expenditures.

The probability of a construction project of the magnitude of the pipeline’s
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occurring in the future is extremely remote. Consequently, a similar

surge in service demands causing another rapid growth in state expendi-

tures is unlikely to occur.

Future state revenues are likely to be dominated by revenues from Prudhoe

Bay oil and gas production. These revenues are of such a magnitude that

even large fluctuations in other state economic activities will have

only modest impacts on total state revenues.

The Permanent Fund was established in 1976 as the result of a constitu-

tional amendment. The law requires that at least 25 percent of all

mineral

federal

into the

(including oil and gas)

mineral revenue sharing

s fund. The balance of

lease rentals, royalties, bonuses, and

payments received by the state be depos

these revenues, along with other state

revenues, accrue to the General

ture monies are taken. At this

ted

Fund from which state operating expendi-

time, the rules for spending Permanent

Fund revenues have not been developed.

)

The 25 percent revenue allocations to the Permanent Fund along with the

state spending rules seriously limit the usefulness of past behavioral

relationships. Future spending behavior for the state will obviously

be a matter of policy choice, and past experience can provide only rough

guidelines for analyzing or predicting these policies.

In his paper “Behavioral Aspects of the State of Alaska’s Operating Budget

FY 1970-1977,” Michael Scott found two major elements responsible for the
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growth in state operating expenditures. First, real per capita state

expenditures were positively related to changes in real per capita income.

Secondly, expenditures were positively related to available revenues. The

former

Capita”

can be treated as a demand effect; the latter, a supply effect.

They showed a strong positive relationship to fund growth, but

diture levels were not maintained in subsequent periods.

expenditures, on the other hand, exhibited a more comp-ex behavior.

new expen-

As a result of Scott’s research, the MAPmodel ’s demand component for

both the operating and capital spending equations relates changes in the

level of current state expenditures to lagged changes in real income,

population, and the price level. Population and the price level have

unitary weights, while the real per capita income component has a weight

“of ● 5. Because of this weighting procedure, the state expenditure equa-

tion can be interpreted as stating that real per capita state expenditures

grow at half the rate of real per capita income.

The supply component of the operating expenditure equation measures the

responsiveness of state expenditures to changes

balance. The supply influence is characterized

elasticity of .02 multiplied by a weighted rate

in

by

of

the General Fund

an extremely low

change in the General

Fund balance. A similar specification was developed for state capital

expenditures except that the supply response was more heavily weighted.

The capital expenditure equation in concert with the operating expendi-

ture specification constitutes the expenditure ru7e used in analyzing the

state government response to economic change over time.
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The general methodology for conducting the impact analysis of OCS acti-

vities in the Lower Cook Inlet is a comparison of the projected key growth

indicators (population, income, employment, and state fiscal position)

with and without the assumption of OCS development. This comparison of

projection against projection provides the means for assessing the OCS

impacts.

Base case projections (i.e., those which assume no Lower Cook Inlet OCS

development) are obtained by implementing the ISER econometric models

using a set of specified base case assumptions. The:je assumptions

reflect the levels and durations of economic activities expected to

occur in the state and region without the proposed OCS-related  develop-

ment. In the case of the OCS projections, however, the assumptions include

the projected direct employment and production expected to be associated

with the particular development scenario. By comparing the projected

base case values with the projected OCS development scenario values, we

will derive a description of the OCS impacts.

Two adjustments will be made for the OCS projections. The first change

concerns the state expenditure rule. The expenditure rule described

earlier will not be used for the impact analysis. The rule will be

“neutralized” in order to more clearly isolate impacts that can be

directly associated with OCS activity. To achieve this neutralization,

the real per capita levels of state expenditure projected in the non-

OCS base case will be used in the impact projections. This essentially
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removes the interactive effect between levels of service provided by the

state government as measured by real per capita expenditures and OCS

activity. State expenditures in the impact case will differ from the

base case as a result of changes in population and the price level.

This change allows a pure assessment of the effect of OCS development

on the state’s fiscal position.

The second adjustment to the OCS-related  input assumptions concerns the

direct employment associated with OCS development. These employment

projections will remodified to reflect the residencies of the OCS work

force. Without this modification, all of the impacts would occur in

the state and the region. Since many employees will be imported, it is

necessary to modify the employment numbers to reflect the portion of the

employment impacts actually expected to affect the state and region.

This modification is described in more detail in the following paragraphs.

The major determinant of the magnitude and duration of employment and

income impacts associated with any particular OCS scenario is th~ assumed

size of discovered recoverable hydrocarbon reserves. Reserve size deter-

mines the number of drilling rigs used during fteld development and the

eventual number of production platforms and wells. In addition, large

fields are likely to require multiple onshore bases and pipeline terminals.

In other words, the direct employment (both offshore and onshore) required

for development and production is a direct function of reserve size.
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The geological, technical, and employment data used to generate impacts

for this study will be taken directly from Dames and Moore. Even though

these data set limits on the magnitude and duration of the direct employ-

ment and income impacts associated with the development

are a number of factors that influence the transmission

activities to the Alaskan economy.

The direct employment itself is of two types, field and

scenario, there

of these direct

headquarters. The

field employment encompasses the activities, onshore and offshore, occur-

ring at the location of the development. Headquarters employment includes

engineering support and general administration. Headquarters employment

will be based on Dames and Moore scenarios as in the Northern Gulf Study.

There are three major factors affecting the relationship between direct

employment impacts and indirect and induced employment impacts. These

are (1) the location of the primary development activities, (2) the wage

and salary levels of workers engaged in direct activities, and

place of residency of the direct work force.

Developments that occur in remote, relatively inaccess”

likely to be highly self-sufficient. Workers in these

(3) the

ble regons are

enclaves have

little interaction with the state economy except during their off-work

rotation periods. As a result, they may spend little of their income

within the state. In many cases, the enclave may be so isolated that

supplies are received directly from the Lower 48, further reducing the

possibility of generating indirect and induced activity within the state.
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In summary, other things being equal. the closer an activity is to a well-

developed, low-cost transportation network (i.e., the less remote it is),

the greater is the likelihood that its direct employment will cause

indirect and induced employment impacts.

The wage and salary levels of the primary work force are positively related

to the indirect impacts associated with the development. This effect is

partially mitigated because the higher paying jobs are highly specialized

and often performed by crews that can be characterized as “nomadic” in that

they travel worldwide, performing a given task. This nomadic character

(particularly during exploration and development) clearly reduces their

spending within the state.

Consequently, the distinction between where income is earned and where it

is spent is an important one. The residency of the direct work force will

have a profound effect on the magnitude and duration of the secondary

impacts generated by a specific development scenario. Therefore, a major

step in estimating the impact of OCS development is the estimation of the

share of direct employment that will go to Alaskan residents (SEAR).

Table B.1O summarizes SEAR estimates by task. Further discussion is given

in Appendix C of the Northern Gulf of Alaska Impact Analysis (ISER, 1979).

These estimates were used to adjust the basic employment estimates developed

by Dames and Moore (1979). For purposes of this study, a resident is any

worker who resides in the state during off-duty ro{ation. This SEAR-

adjusted direct field employment is used in the development scenario as

an input into the MAP model for impact estimating purposes.
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__TABLE B.1O. ESTIMATED SHARE_OFALASKA
RESIDENT EMPLOYMENT BY OCS TASK ‘- -

-. — .

Task Phase

Onshore

1. Service Base all phases
2. Helicopter Service exploration & development

production
3. Service Base Construction development

4. Pipe Coating development
s 5. Onshore Pipeline Construction development
u 6. Oil Terminal Construction development

7. LNG Plant Construction development
8. Oil Terminal Operations production
9. LNG Plant Operations production

~ffshore

1. Surveys exploration
2. Rigs exploration
3. Platforms development

production

4. Platform Installation development
5. Offshore Pipeline Construction development
6. Tugboats exploration

development
production

Time Period

1979-1984 1985-1989

1.00
.50

1.00
.50

.20

.20

.50

.50
1.00
1.00

.20

.20

.10
1.00

.10

.10

.40

.80

.80

1.00
.53

1.00
.53

.21

.21

.53

.53
1.00
1.00

.21

.21

.30
1.00

.105

.105

.42

.88

.88

1990-2000

1.00
.58

1.00
.58

.23

.23

.58

.58
1.00
1.00

.23

.23

.33
1.00

.116

.116

.46

.97

.97



The SEAR coefficients were developed by considering both task requirements

and labor market factors within the state. Ideally, these coefficients

would be empirically determined, but resources and time constraints pre-

vented this. As a result, expert opinion and information from.other

studies were used to arrive at the values used here. It was assumed

that longer off-duty rotation periods reduced the likelihood of aworker’s

becoming an Alaskan resident since, in these cases, travel time outside

of the state decreases relative to the total time off. Specialized jobs

(of both

imported

Table B.”

that the

internal-

long and short duration) were assumed to be filled primarily by

labor.

O further indicates that these coefficients change over time and

economy internalizes additional direct labor force impacts. This

zation results from two separate but interdependent influences.

First, the long-run pyramiding of separate OCS sales and developments

transforms many of the transitory tasks into long-run employment oppor-

tunities and encourages the growth in the state’s inventory of labor skill

Secondly, a certain percentage of the OCS workers who initially migrate

to Alaska on a temporary basis are attracted to the state’s amenities and

become residents. Both of these factors imply that the SEAR coefficients

increase over time as well as have higher initial values for later OCS

ier ones. This effect is captured by an assump-

percent annual average growth rate in SEAR

tial value of less than one.

developments than for ear”

tion that calls for a one

coefficients having an in-

s
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This dynamic or evolutionary aspect of the SEAR means that the relation-

ship between direct employment and indirect/induced employment changes

over time as the wage and salary “leakage” declines, Because of this

decline in the wage and salary “leakage,” the employment (and income)

multipliers associated with the direct OCS employment increase over the

projection period.

One other aspect related to the application of SEAR coefficients influences

the magnitude and duration of the indirect and induced impacts. SEAR-

adjusted direct employment reaches peaks and troughs at different times

than unadjusted direct employment and is of a lesser amplitude. This

imparts a greater degree of stability to the growth process than would

otherwise be the case.
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APPENDIX C

Assessment of Recent Changes in the
MAP E(;onometric Model .— .—- . . . . ——. . . —

This appendix will discuss

projections for Lower Cook

tions (Huskey and Nebesky,

occur in these scenarios.

the reasons for major differences between the

base case and the Western Gulf scenario projec-

1979). The same set of events are assumed to

Table C.1 illustrates the extent of the projec-

tion differences. By 2000, population is 25 percent lower in the Lower

Cook moderate case, employment is 15 percent lower, and personal income is

29 percent lower. These differences are a result of two factors. First,

the scenarios are slightly different in each

tural adjustments were made to the MAP model

jections were completed. The changes to the

case. Secondly, major struc-

after the Western Gulf pro-

MAP model are responsible for .

the majority of the difference in the projections.

TABLE Cl. ALTERNATE SCENARIOS

(Lower Cook Mean Base Case as a Percent
Of the Western Gulf Mean Senario)

Population Employment Personal Income

1980 .93 1.01 .85

1990 .83 .97 .75

2000 .75 .85 .71
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Alternate Exogenous Assumptions

The Western Gulf scenarios (W.G.) and the Lower Cook base cases (L.C.)

differ only in their assumptions about the level of Northern GulfOCS

activity. The L.C. projections assume a much lower level ofOCS activity

in the Northern Gulf. In the L.C., Northern Gulf employment assumptions

are from the E.I.S., while the assumptions in the W.G. werethose used in

the studies program (Dames and Moore, 1978). The peak Northern Gulf mean

scenario employment assumed in L.C. is 450, which is 22 percent of the

peak Northern Gulf employment (2,061) assumed in the W.G. The long-run

operations employment in the L.C. is 27 percent of the long-run employment

in the W.G.

These scenario diffel

ences in the Western

effect of the scenar

ences account for only a small portion of the differ-

Gulf and Lower Cook projections, An estimate of the

o change can be made by finding the ratio of total

population and employment change to the change in the direct OCS employment

and multiplying that times the difference in direct OCS employment in each

scenario. Using the year 2000, the difference in the scenarios accounts

for approximately 3,600 of the

lation difference. The scenar

of the population difference al

The proportion may be slightly

employment difference and 9,500 of the popu-

o change explains approximately 5.0 percent

d 6.3 percent of the employment difference.

larger because of the dynamic properties of

the model, such as the effect of population growth on state expenditures.
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Model Changes_—

Modeling is a process which does not produce a single static model.

Models are subject to evaluation and revision as new information and

data become available. The ultimate aim in modeling is to reach a stage

at which the introduction of new information will result in only marginal

changes. This section will discuss the reasons for and content of major

structural adjustments which have been introduced since January 1, 1979.

The adjustments were made to the industry-specific wage rate and output

equations and the statewide relative price index.

Changes in the model were the direct result of the OCS work of the Institute

of Social and Economic Research (ISER). The primary objective of these

changes centered on the model’s ability to reflect the impact of small

exogenous changes. The MAP model was originally designed to deal with

alternate scenarios which had large differences in the exogenous assump-

tions (Kresge, et al, 1978). A model designed to examine large alternative

scenarios must emphasize the structural changes which

Such a model is not the best type to use in analyzing

changes such as the introduction of an OCS scenario.

reasons for changing the model

these small exogenous changes.

A second reason for making the

economy projected by the model

was to better

model changes

was perceived

estimate

was that

result from growth.

the impact of small

One of the major

the effects of

the growth of the

as too large. This involved

both the model’s projected response to exogenous change and the long-run
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growth projected by the model. Major criticism of MAP,model projections

has involved the large response to exogenous change. Criticism of the

Alpetco study (Goldsmith and Huskey, 1978) centered on the large multipliers.

Work on the Beaufort E.I.S. convinced us that the relation between total

employment change and exogenous change was too large. OCS analysis provided

the opportunity to examine the model projections with little exogenous

sector grovith. In such a scenario, the model produced growth which, we

felt, was too large.

Finally, model

activity. The

changes were made to attempt to better project recent economic

recent economic activity connected with the construction of

the Trans-Alaska  Pipeline System (TAPS) and the downturn after its comple-

tion represents a pattern which will be repeated, although not at this

magnitude, throughout Alaska’s economic future. The major problem with

modeling this period is that the buildup and downturn are not symmetrical.

The downturn does not occur as rapidly as the falloff in direct activity.

Specifically, there are factors which sustain economic activ.

bust or period of decline. These include:

(1) personal income reserves which accumulate during a

and contribute to higher post-boom spending;

ty during a

boom

(2) the capital stock effect which resists short-run change

and, instead, adds stability to cyclical variation in the

economy;

(3) the attempts of business organizations to continue opera-

tions under econom

from the industry;

c circumstances which encourage exit

and
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(4) the elimination of bottlenecks for factor supplies so that

~ planned expansion can occur.

Because this effect will be important for any impact with direct effects

that peak, the model should be able to replicate thjs.

The model changes occurred in two stages. Changes to reduce the impacts

were made for completion of the Northern and Western Gulf studies. These

changes were cosmetic, attempting to deal with specific problems in time

to produce these reports. The second stage involved following these changes

with major model revisions. The next section describes these changes.

Changes in the Wage Rate Equations—

In the earlier (pre-1979) version of the MAP model, WR equations in those

sectors where labor market conditions are considered to be sensitive to

the level of petroleum development (i.e., services, transportation-

communications-public utilities, construction, and mining) were appended

with a “boom term.”

These wage rate equations have the general form:

b
WR i = e

a . (~) o RPIC 
● (EMp9 + ECONX)d

\
“boom term”

(1)

where WRi = wage rate in industry i

WEUS/CPI = inflation-adjusted average weekly U.S. compensation
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The

ing

RPI = Alaska

EMP9+ECONX  =

Relative Price Index

exogenous mining and construction employment,
respectively

boom term was designed to transmit the effects of tightness (i.e., bind-

supply constraints) in the labor markets to other sectors of the economy.

(The coefficient d is positive. )

migration and population. In
\

however, the boom effect reman

To correct this problem, EMP9

Relatively high employment, normally maintained ’in the mining sector, exerted

continual upward pressure on wage rates. As a result, personal income and

employment grew continually, amplifying economic growth and impacting net

cases where the mining sector did not grow,

ned constant, rather than gradually dissipating.

was restricted to 1976 levels throughout the

projection. This permitted ECONX to transmit the “boom” effect.

Changes in the RPI Equation

Specification adjustments in the pre-1979 RPI equation involved the coordina-

tion of boom and scale effects of growth. Given the general representation,

RPI~m= RPI (constant, EM991, EM991(%A) )

where CPI = U.S. consumer price index

EM991 = total nonenclave employment,

the dependent variable in the expression is equal to the ratio of RPI and

CPI. The annual percentage change in employment, EM991(%A), is the boom
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component in (2). We assume that rapid employment growth would reflect

tight local supply markets, putting upward pressure on prices. The scale

term (EM991) is a four-year moving average of employment. Under conditions

of stable economic growth, the percent difference between USCPI and RPI is

assumed to decrease over time. The boom effect, therefore, increases the

RPI-USCPI ratio in the short run (i.e., two-to-three years), while the

effect of scale economies associated with growth tends to reduce this

ratio over time.

Simulation experiments suggested that under conditions of small exogenous

employment increases, the scale effect would dominate the effects of labor

market tightness so that prices would fall below reasonable levels. In the

context of relatively large employment increases, the boom effect would sub-

sume the effects of scale economies and result in excessive price increases.

A wide range of RPI specification alternatives were examined using regression

analysis and additional simulation experiments. The specification selected

for the Northern and Western Gulf lease sale impact analysis postulates a

simple linear relationship between the rate of change in RPI and the rate

of change in CPI and in employment. That is,

RPI(%A) = a + b . CPI(%A) + c . EM991(%A) (3)

Scale effects are captured in the historical relation between the growth in

CPI and in RPI. EM991(%A) transmits the effects of boom and scale on RPI.

To see this, note that EM991(%A) = EM991 (i) - EM991(i-1)/EM991(i-1)  (where

213



i = a given period). The denominator controls for scale, while the numera-

tor controls for boom. As the economy grows, EM991(i-1) in the denominator

increases, so that the effect on RPI of a given change in employment (as

a component of

less important

Moderating the

EM991) is reduced over time. Thus, the boom effect becomes

as the economy grows.

boom term in the RPI equation and restricting EMP9 in the

WR equations reduced the impacts generated by the MAP model. These changes

cover the scope of model editing that occurred between the Beaufort and the

Northern and Western Gulf impact analyses. Further refinements have been

introduced as a result of experimentation associated with documentation of

the MAP model.

Changes in the Wage Rate Equations: Round 2

Nominal sector-specific wage rates have been replwed by real wage rates in

the dependent variable. This is equivalent to imposing a unitacy elasticity

on the RPI coefficient in the original version of the WR equations. In the

previous WR specification, the RPI coefficients fell within a range of 1 to

1.5. Thus, RPI’s effect onWRs has been neutralized (and reduced). Removal

of the RPI term from the right-hand side may also reduce the presence of sig-

and, therefore, increase the precision of coefficient estimates,

e

nificant correlation between the explanatory variables (i.e., multicollinearity)

a

EMP9,  which was previously (and somewhat arbitrarily) held constant, has been

removed from the boom term. Additionally, the boom component no longer de-

pends solely on the level of construction employment (ECONX) and is, instead,

214



a function of the size of ECONX relative to the remainder of Alaskan employ-

ment (EM991). Thus, the effect of an exogenous employment injection via

ECONX is transmitted relative to the size of the nonenclave  economy. The

boom component is also a distributed lag having a two-period length. Sector-

specific WRS are now capable of diminishing growth in periods of relative

economic decline.

~hanges in the RPI Equation: Round 2— .

The new version of the RPI equation is a composite of separable boom (or

cyclical) and scale components.

RPI = P(SCALE) + f(CYCLE). (4)

Explicit separation of these relationships in the construction of the equation

follows from the assumption of structural change in the’economy.  The RPI

format is as follows: First, isolate information which does not account for

scale effects in a vector of residuals (RESID), obtained by regressing the

ratio of RPI to CPI on an indicator of economic scale. (See equation (5). )

RPI-—
CPI = f(SCALE) + RESIII

The scale term is assumed to be a simple two-period moving average of non-

enclave employment (EM991). The time series for this regression ends in

1974, when pipeline construction begins.

(5)
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Next, regress the residual vectorl RESID on an indicator that is

transmitting the effects of rapid growth in the Alaskan economy.

tion (6).)

RESID  = f(CYCLE)

capable of

(See equa- ●

(6) ●

We have selected the annual rate of EM991 growth, squared, as the boom indi-

cator (cycLE). The effect is symmetrical: a decline in EM991 growth will

produce a decline inRESID, the boom component of RPI, and vice versa.

Finally, we merge the results of this “2-stage” procedure into a single

expression for RPI. (See equation (4). )

Over the projection period, the new RPI equation appears to perform with less

volatility than its predecessor. The scale effect will generally dominate

the boom effect, with the exception of a large or an abrupt fluctuation in

employment.

●

1 By definition, residuals equal the difference between actual and f-
values. Even though the “scale” regression (equation (4)) was performed
data limited to 1973, fitted values were calculated to 1977 usina actual

tted
on
data

for right-hand-side variables in (4), Thus, the residual vector”(i.e. , depen-
dent variable in the “boom” regression, equation (5)) includes “projected” g
residuals, which contain information regarding the pipeline boom;
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Changes in the Output Demand Equations

The original specification for industry output is

XXi = a + b “ DP13R + C “ DPIXR (7)

where XXi = output in industry i

DP13R = real disposable personal nonpipeline income (nonenclave)

DPIXR = real disposable personal pipeline income (enclave)

In the boom term of the original WR equations (see expression (l)), exogen-

ous mining employment (EMP9) is a surrogate for post-boom income and capital

stock effects. (Note that real disposable personal income, which determines

output, is a function of wages and salaries which, in turn, depend on wage

rates. Thus, wage rates affect output.)

Recall that EMP9 has been removed from the revised ldR equations. Therefore,

boom-bust cycles are amplified in the WR equations and, consequently, in

disposab’

effects,

(Dp13R(-

tends to

Relative

e personal income. As a proxy for post-boom income and capital

nonenclave  real disposable personal income, lagged one period

)), has been appended to output equations in all sectors. This

extend and smooth the “post-boom decline.

Effect of Model Chanqes

The majority of the difference between the Western Gulf scenarios and the

Lower Cook base cases is the result of the wage rate changes. The effect

of the changes in the wage rate equations was to reduce wage rates. This
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reduced wages and

First, it reduced

employment. This

salaries and incom~s. The reduced incomes had two effects.

the demand for goods and services from a given level of

reduced the relative growth of the support sector and the

emp”

net

The

oyment response to any exogenous change. The second effect was to reduce

migration, since it reduced Alaska incomes relative to the United States.

reduced employment growth a’so reduced net migration. The change in the

ly affected the pattern of growth.output and RPI equations

Summary of Model Changes

Changes in the character

version of the MAP model

moderate scenario.

The ratio of new version

primar

of impacts associated w-

are examined in connect”

th the original and new

on with the Beaufort

to original version Beaufort moderate impacts are

listed for selected aggregate indicators in Table C.2.

TABLE C.2. IMPACT COMPARISON, THE RATIO OF NEW
TO OLD VERSION IMPACTS IN THE BEAUFORT MODERATE SCENARIO

1980

1990

2000

Population Employment Personal Income

1.06 1.06 1.31

.87 .90 .60

.42 .39 .43
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The impact ratios in Table C.2. show that the new model version impacts

taper off over the projection period relative to those of the original

model . New version impacts experience increasing moderation as the pro-

jection range advances.

With the exception of minor oscillations, personal income impacts in the

new version stabilize at approximately $275 million between 1994 and 2000,

when direct exogenous employment injections level off. On the other hand,

impacts in the original version continue to grow and reach a level of about

$663 million in 2000. Over this forecast interval, the average annual rates

of personal income impact growth for the new and original models are 0.6,and

7.3 percent, respectively.

These impact level and growth rate differentials follow from the removal of

the cumulative effect on aggregate demand in the WR equations. That is,

moderation of average WR growth (particularly during periods of constant

direct employment growth) reduces the level ofWRs in any given period and,

therefore, the start value for simulation in the next period. WRS are an

important determinant of income and population growth in the MAP model.

In the new version, average WR growth is comparable to the national average

of about 2 percent per year.

The decline in aggregate demand as a result oflJR moderation is felt

in the endogenous support sector of the economy. Support sector emp”

most

oyment

is reduced by about 92 percent between original and new model versions. The

Anchorage region is most sensitive to the redistribution away from support

sector activity.
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APPENDIX D

Selected Model Output-

Variable Definitions

POP
MIGNET
NINCTOT

EM99
EMSPP
EMG9P
EMNSP
EMA9

EMGF
EMP9
EMT9
EMS9
EMPU

EMM9
EMFI
EMD9
EMCN
EMCN1

EMGA
EMOT

PI
PIRPC
RPI

E99S
EXOPS
EXCAP
E99SRPC

REVGF
RP9S
RT98
RENS

Population (103 persons)
Net migration (103 persons)
Natural increase (103 persons)

Total employment (103 persons)
Proportion of
Proportion of
Proportion of
Employment in

Employment in
Employment in
Employment in
Employment in
Employment in

Employment in
Employment in
Employment in
Employment in
Employment in

Employment in

employment in the support sector
employment in the government sector
employment in the basic sector
agriculture-forestry-fisheries (103 persons)

federal government (103 persons)
mining (103 persons)
transportation (103 persons)
services (103 persons)
utilities (103 persons)

manufacturing (103 persons)
finance-insurance-real estate (103 persons)
trade (103 persons)
construction (103 persons)
local construction (103 persons)

state qnd local government (103 persons)
Other employment (103 persons)

Personal income (millions of nominal dollars)
Real per capita personal income
Relative price index ($1957 US = 100)

Total state expenditures (millions of nomi,nal  dollars)
Total state operating expenditures (millions of nominal dollars)
Total state capital expenditures (millions of nominal dollars)
Real per capita state expenditures

Total general fund revenue (millions of nominal dollars)
Total petroleum revenues (millions of nominal dollars)
Total nonpetroleum tax revenues (millions of nominal dollars)
Total endogenous revenues (millions of nominal dollars)
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Variable Definitions (continued)

GFBAL
PFBAL
RINS

FUND
FUND77

SIMP

EXBITES
VIABL2

RENSRAT

General fund balance (millions of nominal dollars)
Permanent fund balance (millions of nominal dollars)
Fund balance interest (millions of nominal dollars)

Total fund balance (millions of nominal dollars)
Real fund balance (millions of real 1977 dollars)

General -Fund revenue minus general fund expenditure
(roil 1 ions of nominal dollars)

State total expenditure as a percentage of personal income
Nonpetroleum revenues as a percentage of general fund

expenditures
Endogenous  revenues as a percentage of personal income
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MODERATE BASE CASE
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POP BIGNET NINCTOT

4;f4.u31j
QOJozjtj
4)7.511
419 .56,2
44C.27b
u57.932
462.u38
465.2i3
469.5{11
4 7 7 . 1 3 6
4.E7.542
498.194
5 0 7 . 5 7
514.lJ43
5 2 1 . 6 4 5
5 2 9 . 3 0 6
5 3 7 . 6 4 1
5 4 6 . 6 3 6
5 5 7 . 1 3 4
5 6 7 . 9 0 7
5 7 9 . 4 2 4
5 9 1 . 6 7 3
6 0 4 . 5 2 1

E?lGF

42.921
112.9.2,1
4 2 . 9 2 1
4 2 . 5 2 1
4 2 . 9 2 1
42.921
42.921
4 2 . 9 2 1
U2.921
4 2 . 9 2 1
4 2 , 0 2 1

42.921
4 2 . 9 2 1
4 2 . 9 2 1
U2.921
42.921
42 . ’321
fJ2.9Ll
42,421

42.921
4 2 . 9 2 1
4 2 . 9 2 1

- 5 .
’13 .2J?9

-Jm/i>3

5.783
14.314
19.797

-2.t69
-4.118
-2.ULJ2

1.108
3 . 9
4.048
2 . 6 6 3
0.498
0 . 0 4 4
0 . 9 3 1
1 . 5 9 2

2 . 2 0 7
3 . 6 3 7
3 . 7 8 5
4 . 3 9 6
U.974
5 . 4

EXP9

4.351
4 . 5 6 3
5.104
5.067
4 . 7 5 9
U.407
4. Wu
4 .403
4 . 4 3
4 . 5 7
4 . 7 0 2
5.21
5 . 2 2 5
4 . 7 5
u.  (,78
4.54
4,491

4 . 4 9 7
u .49g
l$*l\q~
u.Q52
4 . 4 4

@ 42.%?1 @ 4.3ti9

7 . 3 9 4
7 . 0 8 9
6.031
6. /!58
G.4
6.E77
7 . 1 8 6
6.9u0
6 . 6 8 8
6 . 5 1 4
6 . 4 5 8
6.601
6 . 7 1 1
6 . 7 6 9
G.748
6 . 7 1 9
6 . 7 3 4
6 . 7 7 9
6.852
6.982
7 . 1 1 5
7 . 2 6 9
7 . 4 4 2

EtlT9

1 1 . 1 3 2
1;1.372
1(3 .245
10.734
? 1 . 4 2 4
1 2 . 2 1 7
12.51
12.G09
1 2 . 5 6 9
12.874
13.2U0
13.672
14.055
1 4 . 4 0 1
14.6~!7
14.91
1 5 . 2 3 9
1 5 . 5 9 1
15.972
16.378
lb.~?l
l/.2uu
@.4)tw

Ef199 13usP.Etl FZ4G9  .E3 mss.m

1 9 7 . 1 8 5
193.51
1 9 6 . 4 1 9
2oU.7Ub
2 1 8 . 5 0 8
2 2 7 . 8 7 8
227 ,  33
2 2 7 . 5 5 7
2 2 9 . 7 6
2 3 4 . 5 6 1
241.31J9
2U8.C02
2 5 3 . 6 4 4
2 5 7 . 7 8 3
261.fi9~
2 6 6 . 3 1 9
2 7 1 ,  4 3 7
2 7 6 . 9 9 5
2 8 3 . 6 2 7
2 9 0 . 3 3 4
2 9 7 . 4 9 5
3C5.1J7
3 1 3 . 0 3

EKS9

2 3 . 8 1 2
22.C9
2 2 . 3 3 7
24.198
2 7 . 3 9 2
2 9 . 6 9 9
2 9 . 6 7 2
:9.52
2 9 . 8 4 5
3 1 . 0 0 7

3z,613

30.32
3 5 . 0 4 2
3 7 . 2 3 9
38.48
3~.905
4 1 . 4 5 5
43.117
4 5 . 0 0 6
46.963
49.078
5 1 . 2  1
5.3. f!ih

0 . 3 6 1
0 . 3 4 5
“J.345
0.35U
0.365
).3fJ2
0.386
0.384
u*31J5
0 . 3 9
3.396
0 . 4 0 3
0.429
0-416
0.422
9.428
0.434”
0 . 4 4
d .44b
0 . 4 5 3
0.459
.).4b5
0 . 4 7 2

EliPu

1.304
1 . 2 1 3
1 .  190
1 , 2 4 6
1 . 3 1 9
1.415
1 . 4 6 2
1,461
1.457
1 ●  4ti5
1 . 5 2 6
1 ● 574
1.b17
1 . 6 5 7
1.6E!7
1.722
1.159
1*7YU
1*84
1 . 0 0 6
1 . 9 3 4

0 , 4 1 7
(.I.424
(j.1$ 12
0 . . 3 9 4
0.366
‘J.3G3
O. 376
0.376
0 . 3 7
0 . 3 6 3
(1.356
0 . 3 5
0.346
f).342
O. 336
0 . 3 3
0 . 3 2 4
0.315
0.311
0 . 3 0 5
0, 298
0 . 2 9 1
0 . 2 8 5

EfiOT

15.008
lu.1365
14.97U
15.297
15./31
1 6 . 1 5
lb.13
16.1313
1 6 . 2 1 7
16.3tJU

1 6 . 6 2 4
16.856
1 7 , 0 4 ’ )

“17. 188
17.32
17,47U
17 .LIU2
17.M2U
ltl.u3i’
1)3.251
l}j.477

0.222
9.231
C.243
0..251
0 . 2 6 3
0 . 2 5 5
0.238
0 . 2 4
0 . 2 4 5
0 . 2 4 6
c.2f+tl
0.247
0 . 2 4 5
IJ.242
0 . 2 4 2
0.242
(7.242
0.202
7.243
0 . 2 4 3
0 . 2 4 3
0.243
0 . 2 4 4

FXIM9

1 1 . 7 3
1 2 . 2 9 7
1 2 . 8 2 2
1 3 . 3 2 2
13.811
1 4 . 2 9 9
14.$354
1 5 . 3 5 6
15.872
16.0
lb.945
17.!ii)b
11).0!J4
7tJ.6U
19.296
lY.932
2).59
21..2G9
2 1 . 9 7 1
22.696
2 3 . 4 4 5

1 . 9 3 2  . 18.713
2. 0 3 3  @ lU.’J56

Eil  A9

1.2
1 . 2
1 . 2
1 . 3
1.3
1 . 4
1 ● 4
1.4
1.5
1 . 5
1 . 6
1.6
1.7
1 . 7
1 . 8
1 . 8
1,8
1 . 9
2 .
2 . 1
2 . 1
2 . 2
2 . 2

EI$FI

6 . 3 7 4
5 . 8 3 6
5.883
6 . 3 6 2
7.165
7 . 9 2 4
8.088
8 . 0 5 %
8.135
B.4JJ9
8.883
9 . 3 5 1
CJ.778

1 0 . 1 6 3
1 0 . 5 0 5
10 . I392
11.J16
1 1 . 7 7 3
12.284
1 2 . 8 2 7
1 3 . 4 0 6



1 9 7 8
1 9 7 9
lqtJo
1981
l,,f!z

E
W 1983

1 !lt.Ju
1’)V5
lytib
l,Ju7

1 9 8 8
1989
1’}’.)0
19’)  1
19q2
19’33
199%
.1995
1996
?997
199 q
1999
2009

,zW.  ”.r=

2 6 . 7 1 9
29.747
.31 .968
32.114
31.9tJ3
sZ.62b
.33 .876
35. U28
36.991
3 8 . 3 7 5
3 9 . 5 5 4
Qe. 73*
42.$)54
4 3 . 4 9
U5.024
4 6 . 7 4
4U*543
5[’ ● 4:3
5 2 . 3 9 1
54.467

EXCAP

2f3r  ●

2 9 0 .
4 7 5 . 7 8 9
5“3  . 672
5JJ1 .9(35
676.882
7 4 3 . 8 7 3
[J6Z.399
99~f.58

1 0 5 5 . 9 2
1 1 3 4 . 0 2
1 1 9 4 . 8 5
1250.7
1 2 4 5 . 5 4
1 2 6 1 . 8 7
1 3 0 5 . 6 9
1 3 5 6 . 5 9
1 4 0 0 . 0 7
1513u.
1 6 1 9 . 4 2
1 7 4 4 . 7 2
1 8 7 8 . 1 8
2 9 2 4 . 7

t’ W A I,

:4.475
158. 175
2fjo.5
4 1 6 . 9 7 5

,. J.””#.

16.Q5
21.829
21.831
1 7 . 2 7 3
77.236
1 8 . 3 0 9
18.907
79.561
19.9C1
20.035
211.075
2(].101

2“).642
2 1 . 0 4 3
21.483
22.397
22 .9b5
23.8”~3

15.27
1 6 . 3 7 4
16.356
16 .  9U9
1 7 . 7 6
1 8 . 2 2 9
lE.1387
?9 .427
1 9 . 8 3 3
1 9 . 8 7 2
2 0 . 0 5 5
;:. 437
20.$387
21.35U
2.2. ?24
2 2 . 9 1 2
2 3 . 7 4 8

<, . . . “.-,  ----

37. fTl 52fW. 43
3 7 . 4 9 7  6472.98
3’+.  lJ69 7 2 0 5 . 2
4 2 . 5 6 5 7201.3U
42.6C6 7 5 3 1 . 9 3
42. offl  fJl?Ji.2
42.31?  9016.49
4 2 . 9 8 9 9 9 6 7 . 3 7
43.939  1 0 9 4 6 . 6
44;782  1 1 9 1 9 . 9
4 5 . 1 7 9  1 2 9 1 3 . 5
4 5 . 1 3 9  1 4 0 2 5 . 1
4 5 . 0 9 5  1525b.
u5. 1 1 9  1 6 7 0 0 . 1
4 5 . 1 8 1  1 8 2 3 3 . 2
4 5 . 2 3 5  2 0 0 1 3 . 3
4 5 . 4 9 8  218!35.5
45.716 2 3 9 8 9 . 3

“2+.712 24.656 4 5 . 9 2  2 6 3 2 8 , 9
2 5 . 6 6 2 2 5 . 6 0 4 46.18

E99S E99.%?C

127*;.  12
1 3 7 1 . 8 4
1 6 2 6 . 5 8
1 7 5 6 . 7 3

lW16 .13
23G4.7
2 5 4 3 . 0 4
2 7 5 9 . 6
3(;36.35
3 3 0 1 . 3 4
3613.3!3
3936.(;2
4 2 6 2 . 8 7
452&.18
4 8 0 3 . 1
511q . 2 5
5 4 6 5 . 7 1
5 8 2 6 . 1 2
6 2 7 1 . 5 7
6 7 6 8 . 6 8
731)1  . 4
7H0.26
13@$J3.8

!31 N s

4 7 . 0 7
U9.656
70.Q26

c6.e56
5 6 8 . 9 2 5  ~ 117.1U3
737.19”+ 155 .L03
95U..1U4 l \ f 3 . t i l l

11(33.05 264.016
1442.ti5 34Y.H’;7

1 1 2 1 . 4 5
1 1 4 5 . 5 6
? 2 7 4 . 1 5
1272.2
1304.68
1394.00
1 4 5 2 . 7
14r!6.51
1 5 3 9 . 8 5
1 5 6 7 . 7 5
160C.36
1 6 2 7 . 2 7
1 6 4 9 . 7 1
lfS4U.76
1 6 4 0 . 7 8
1 6 4 0 . 7 8
1 6 4 2 . 4 3
164(J.  11
1 6 5 0 . 1 8
166U.97
1 6 7 7 . 3
16fJ7.otl
169U.04

FUIJC
.

R ‘JV GF

1 ( , 9 2 . 4 1
1 4 3 1 . 1 2
1 5 7 6 . 8 5
1 8 9 5 . 1 2
2 1 9 0 . 5 9
2 4 8 4 . 4 1
3 0 6 0 . 7
3 4 4 7 . 2 6
3 5 7 8 . 4 5
3 7 6 7 . 2 7
3 9 6 3 . 0 7
4 1 8 3 . 4 6
4 2 4 3 . 0 4
4 3 4 4 . 8 6
4 5 1 3 . 1 1
$ 6 9 6 . 3 6
4 8 2 4 . 6 3
4 9 3 9 . 6 2
5 1 0 1 . 0 5
5 2 8 7 . 4 3
5 4 6 7 . 2 1
5 6 7 3 . 3 4
5 8 8 0 . 4 9

2 8 8 5 6 . 8

RP9S

471 .Q
860.7
? 9 6 . 3

1 2 7 8 . 4 2
1 4 7 5 . 7 5
164 ,2 .71
2 1 2 1 . 7 2
2 4 2 2 . 2 6
243 ’ . ) . 97
2 4 8 0 . 1 5
2 5 2 0 . 7 5
2 5 7 5 . 2
2 4 7 1 . 5 6
241L1.EJ5
2 4 4 3 . 2 ’ 3
2 4 7 2 . 4 9
24G9.8Q
2 3 6 7 . 3 2
2379.69
2 3 8 1 . 1 9
2379. 1
2 3 8 5 . 1 8
23E6.62

.

F Ul: C713 E99L.PI

7 0 5 . 4 7 5 7 0 5 . 4 5 7 0.158
ln;  l.eo 9 4 4 . 7 4 5 ?. 152
1 2 2 0 . 7 7 1 0 9 1 . 2 4 L). 149
1643.69 lj~~.5~ C.14i
21UZ,26 1 7 6 7 . 3 8 0.129
2?’3H.71J 2 1 3 9 . 9 1 0.132
371$.93 2748.1 ‘  .1!3

-------  -
3c29.77
4 2 5 2 . 1 6
u358.LI
4113.2
U’;S7.24
4 1 5 7 . 6 1
JJ.?tJl.78
U414.55
&525.67
4b12.9
46%.7
4 7 9 . 2 . 4 8
4 9 0 . 2 . 5 2
5 0 1 8 . 3 2
5 1 3 2 . 8 4
52b5.i39
5 3 8 5 . 9 2
5510.9
5 6 4 3 . 9 4
5 7 7 6 . 3 5

RT98

2 6 1 . 1 2 1
2 0 6 . 2 1 1
1 8 9 . 3 2 5
1 S6 .071
244 .  55iJ
311J.321
3 4 9 . 9 4 4
3 5 6 . 9 5 9
3 8 3 . 1 6
4 2 4 . 6 0 4
4 7 9 . 2 1 6
5 4 5 . 9 ’ 3 8
6 1 3 . 0 1
6 8 6 . 4 3 1
7 5 9 . 9 ( 3 9
84b.54tl
9 4 2 . 4 5 7

1 0 5 5 . 3 9
1 1 7 9 . 1 5
1 3 2 8 . 2 9
1 4 0 5 . 1 1
1 6 7 3 . 5 1
1 8 7 9 . 3 1

R9’3L

601 . ”57
598.358
65u.q46
72’.;.  169
/J()~.964
9 1 2 . 1 8 3

lJ:fQ5._lij

4913.32 344!3.36 t3.14b lofjo./f6°
0,:52 .J5 4(!35.51 6.1,!2 11111.71

-----
329.119
3$5.76u
361.C16
3 7 6 . 5 5
3 3 8 . 9 9 2
419.’i87
UU1.337
463.11
405.51
5$”3.G96
5 3 s . 2 7 3
561. 1”12
559 .45U
61ii.966
669.84
6 8 2 . 1 5 7
7 1 5 . 8 4 5
7 5 1 . 2 7 7
7E8.445
8 2 7 . 4 5 1

---- . ~..,
1175.U7
1 3 1 3 . 1 8
1521&.39
lbtJO.U6
1762.u7
lu@7.71
2f)61.12
2 2 6 5 . 7 3
2Q96.39
2 7 3 5 . 3 6
2968.u5
3 1 9 9 . 6 2
3 4 4 7 . . 3 5
3 7 1 7 . 8 3
4CC6_42
4 3 1 5 .
6 6 7 2 . 6 9
5 0 4 7 . 0 6
5 4 5 7 . 7 8
5909.G3

REtJS GFBhL

3 3 4 . 1 6 8
281 .U55
26!9.669
2tJU . 2 3 8
3 4 4 . 1 0 1
4 . 2 5 . 6 9 5
4 8 0 . 0 3 3
4 ’ 3 4 . 9 3 6
5 3 2 . 7 9 4
5f?u.415
b6C.672
747.801
8 3 5 . 6 5 9
9 3 3 . 3 5 1

1 0 3 0 . 5 1
11U4.(37
1 2 7 ? . 1 5
14i7.12
1578.es
1 7 7 1 . 2 1
1 ’ 3 7 6 . 3 3
2 2 1 7 . 9 7
24i33.8u

65?.
fJ43.1  06
Y40.267

1 2 2 6 . 7 1
1 6 1 3 . 3 3
2f321.59
2 7 6 0 . 7 9
3 7 2 0 . 2 7
Q6r39.6
5472.63
6 2 7 0 . 4 1
7 0 0 5 . 2 9
7 5 2 2 . 0 4
7ULJ9.  25
U159.79
8 3 2 7 . 7 8

..

8 3 1 9 . 5 3
81 (74.95
7 6 7 8 . 6 3
7021.3
6 0 9 6 . 8 3
49r.2.8
3 3 9 4 . 9 5

E99L

6 2 8 . 3 3 3
b29 . 7 2 7
6.!!5.017
752.J44
G3U .751
947.99tJ

ILU3.35
1101.i
1 1 5 1 . . 3 6

sIfiP

3 8 . 8 4 4
296.uO6
213.886
4 2 2 . 9 1 9
53U.574
5 7 6 . 5 3 4
5 5 6 . 1 5 3

1 1 9 8 . 3 8
1 1 3 9 . 1 4



. . . _ *_.. . . . . . .

Iv
N
m

1991
1 9 9 2
1 9 9 3
1Y9U
1 9 9 5
19~(i
1 9 9 7
1 99n
1 9 9 9
Z,:f:p

1976
1979
19df7
1981
1982
1933
19HU
1 9 8 5
1986’
1 ()() 7

1988
1 9 8 9
1990
1991
1 9 9 2
1 9 9 3
19Q4
1 9 9 5
1 9 9 6
1 y97

19!)8
1 9 9 9
2!IO0

269f4  .37
29U2. 25
3 1 9 3 . 7 7
3 4 4 2 . 5 2
3686.:2
3~29 .22
4173.6fJ
@+ 18.72
4 6 6 5 . 0 7
U9 12.57

7 1 0 . 2 9 4  1 0 5 8 3 . 6
7 5 4 . 3 2 5  11102.
791. tJ5fk 1 1 5 2 1 . 6
8 2 2 . 4 7 7  1 1 7 6 2 . 1
81iCk556 1 1 7 9 1 .
8 4 3 . 7 9 8  1 1 6 0 7 . 9
8 5 2 . 1 9 6  1 1 1 9 4 . 9
8 0 4 . 5 1 4  1 0 5 1 5 . 5
758.lf?2 9 5 6 7 . 8 6
~53.,?75 8 3 > 7 . 5 2

E99S.PX FE3S.PI EF9s,GF

0 . 3 1 9
13,332
r!;355

0.332
9.397
f.32
C.353
0 . 3 6 6
~.37
0 . 3 6 6
f3.363
o.3tI
0.358
G . 3 5
0 . 3 4 2
f , 335
0.327
0 . 3 2
0.313
0 . 3 0 9
f’.3(44
1) .299
0 . 2 9 4

4

5547.2
55@~.
5*7 3. UQ
5 3 2 1 . 3 2
5:~a@.96

4 7 6 5 . 0 9
@379.32
3 9 1 9 . 5 4
3 3 9 8 . 1 8
2 8 1 1 . 4 6

0 . 1 3 5
V.?33
0.132
0 . 1 3
f). 129
0.127
{).126
0 . 1 2 5
U.123
2.122

1 6 8 2 . 9 4
?819.31
1 9 5 2 . 3
2108.U5
2 2 8 0 . 6 9
246f3.25
2677 .u9
2905.LU
3 1 5 1 . 3 3
3 4 2 3 . 1 4

(1.08U
@ .068
~)(,59

0.054
0 . 0 5 3
f:..;:9
(3 .067
0 . 0 6 6
0 . 0 6 5
0 . 0 6 5
0 . 0 6 6
0 . 0 6 8
0 . 0 7
0.972
o.i)73
3.075
0 . 0 7 6
0 . 0 7 8
0 . 0 7 9
0 . 0 0 1
Q.082
0.004
0.086

i3.U32
0.601
?.632
0.675
0.674
{:*661

0 . 6 9 3
0 . 7 0 3
0 . 6 7 9
0 . 6 5 8
0 . 6 3 6
0 . 6 1 6
0.582
Q-557
0 . 5 4 1
0 . 5 2 6
0 . 5 0 6
0 . 4 8 3
0.467
0 . 4 5
c1. 435
0 . 4 2
0 . 4 0 6

.

l?f4t).02
lfJ7C.82
2016.Q3
2 1 7 6 . 4 3
2 3 5 2 . 7 5
2SG4.64
2 7 5 8 . 6 6
2 9 9 1 . 0 7
3 2 4 2 . 3 1
3 5 1 9 . 5 8

6 $ 1 . 5 6 2
5 1 8 . 4 1 9
u19=5afJ
2 4 0 . 5 0 0

.M.922
- 1 8 3 . 1 1 7
- 4 1 2 . 9 1
- 6 7 9 . 4 0 2
- 9 4 7 . 6 8 4

- 1 2 6 0 . 5 4

i,,



LOW BASE CASE “
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N
N
co

MLi.R2

1 9 7 8
1979
19$}(J
1931
19[JZ
1{);]3

19&ia
191! 5
19S6
19U7
lQ$!IJ
19/39
199iJ
1$91
1 9 9 2
1 9 9 3
1994
1 9 9 5
1996
1 9 9 7
1 9 9 8
199’3
~?;l

1978
197{)
lg~:;
1 ,Jljl
1982
1983
l(jfj4

19tJ5
191i(i
1987
19U0
1’)V9
1990
1 9 9 1
~(j<)z

1 9 9 3
1 9 9 4
1995
1 9 9 6
1997

. ---
lggij
1 9 9 9
.20(70

1 9 7 8

EOP UI”GHE  1 21 NCIOT

404.436
402.677
UfJ5. t146
4 1 6 . 6 4 3
4 3 6 . 8 7 4
45 Q.52fj

058.22
46c .511
~63.3b9
Q71.552
401 .$JE6
Q91.97U
5 0 1 . 3 2 5
508.721+
5 1 5 . 5 6 3
5 2 3 . 3 5 6
5 3 1 . 7 2 2
5v*.5ii3
5 5 0 . 2 9 5
5 6 0 . 9 6 8
5 7 2 . 3 4 8
584.66
5 9 7 . 6 5 2

Eli GF

U2.921
U2.921
42.921
k2 .921
4 2 . 9 2 1
G2.921
4 2 . 9 2 1
4 2 . 9 2 1
4 2 . 9 2 1
42.921
4 2 . 9 2 1
4 2 . 9 2 1
42.921
4 2 . 9 2 1
4 2 . 9 2 1
42.921
42.921
42 . ’321
4 2 . 9 2 1
4 2 . 9 2 1
42.921
4 2 . 9 2 1
U2. Q21’

- 5 .
- 1 3 . 8 6 8

- 3 . 2 6 7
4 . 5 9 2

13.941
10. Y1
- 3 . 3 7 3
-Li.536
-2.7C1

1.203
3 . 5 6 7
2.629
2 . 7 9 6
0.771
*:.213
1.196
1 . 7 3 1
2 . 1 5 4 ”
2 . 9 7 4
3.011
4 . 3 0 4
5 .1 .61
5 . 6 5 9

EUP9

4 . 3 6 5
4.368
q. 692
4 . 4 6 5
Q.2SG
3 . 9 5
3.~1
3 . 7 9 1
3 . 7 2 5
3 . 8 5 4
4 . 1 1 1
4 . 3 8 9
4.551
4.18
4.068
4.f!4
3 . 9 6 6
3.894
3.852
3.$133
3.N31
3.N28
3 . 8 2 6

7 . 3 9 4
7.088
6 . 4 0 7
6.193
6 . 2 9 1
6 . 7 5 8
7.376
6.814
6 . 5 4 4
6.367
6 . 3 6 1
6.054
6 . 5 5 3
6 . 6 2 3
6.611
6 . 5 9 8
6 . 6 2 6
‘6.678
6 . 7 4 9
6 . 8 5 4
6 . 9 9
7 . 1 4 5
7 . 3 2 7

EUT9

11.132
1 0 . 3 7 3
1(1.217
1 0 . 6 7 6
1 1 . 3 2 7
12. 117
1 2 . 4 2 2
1 ’ 2 . 4 4 8
1 2 . 4 1 7
1 2 . 7 0 6
13 .1 )72
13.472
? 3 . 8 4 4
14.204
14.485
14.789
1 5 . 1 2 8
15.48
15.040
1 6 . 2 4 1
1 6 . 6 6 7
17. 108
1 7 . 5 7 8

~~~g LHCN ~itc}~  1

2 5 . 1 2 1 1 . 5 6 6 11. U39

E&99 kXk5P.E8 EMG9.  EM ExNs. En

1 9 7 . 2 0 6
1 s 3 . 0 9 9
195.28
z~2. tj49
2 1 6 . 4 7 1
2 2 5 . 9 8 9
224.9Qu
2 2 4 . 9 9 4
2 2 7 . 1 1 1
2:2.033
2 3 8 . 5 3 5
2 4 4 . 9 5 3
250.73
2 5 5 . 0 7 2
259 .  C92
2 6 3 . 8 8 7
2 6 9 . 0 6 8
2 7 4 . 5 4 8
2 8 0 .  6~7
2 8 7 . 3 6 9
2 9 4 . 5 0 3
3 0 2 . 2 1
3 1 9 . 2 7 8

Ens9

23.81U
2 2 . 0 5 5
22.38
23. R94
2 7 . 0 1 6
29.351
2 9 . 2 7 4
2 9 . 0 1
2 9 . 3 4 8
3 0 . 5 3
32.11
33. ?55
3 5 . 2 5 9
3 6 . 6 9 . 2

0 . 3 6 1
0 . 3 4 5
0 . 3 4 5
vi .354
O. 368
0 . 3 8 1
0.385
0 . 3 8 3
0.384
0.389
0 . 3 9 5
.; .422
Q. 40[!
0 . 4 1 5
.;.421
0.427
0 . 4 3 3
0 . 4 4
().446
i, .452
o. 45e
0.465
0 . 4 7 1

MIPU

1 . 3 0 4
1 . 2 1 3
1 . 1 9 4
1 . 2 3 8
1.307
1.404
1 . 4 5 2
1 .44b
3.443
1 . 4 7 1
1.5?U
1+ 559
1 . 6 0 2
1.e42

3 7 . 9 5 8 ’
3 9 . 3 9 2
40.964 “
4 2 . 6 1
44.378
4 6 . 3 1 3
4a.ticy
5 0 . 6 4 1
5 3 . 0 2 6

1 . 6 7 4
1 .7nfJ
1 . 7 4 7
1.786
1,828
10[J71
~.ol~

1,967
2.Q19

0.U17
0.%25
0 . 4 1 4
J.397
0 . 3 7
0 . 3 6 5
0.379
0 . 3 7 9
?.373
0.366
0 . 1 5 9
‘).353
0.348
0 . 3 4 4
0.339
9.332
0.326
0 . 3 2
0.313
f).3f!7
0 . 3
0 . 2 9 3
0.286

EUOT

1 5 . 0 0 9
1 4 . 8 4 9
14.9J4
1 5 . 2 2 5
1 5 . 7 3 5
lG. (!L12
lb. i)44
16.246
7 6 . 1 2 2
1 6 . 2 9 8
?6 .527
1 6 . 7 5 1
1 6 . 9 4 9
1 7 . 0 9 7
1 7 . 2 3 2
1 7 . 3 9 3
1 7 . 5 6 4
17.744
17.9Q2
lf3. 157
18.383
1 8 . 6 2 4
18.872

EMGh P I PIF.  PC

39.2U2 3 9 7 5 , 8 8 J’)11*J9

0.222
(J .229
0 . 2 4 1
C.249
0 . 2 6 2
0.254
0 .23b
0 . 2 3 8
) . 2 4 3
0 . 2 4 5
0 . 2 4 5 .
I> . 2 4 4
0 . 2 4 3
0.241
0 . 2 4
0.241
3.241
0.241
0,241
2.242
0.242
0 .  2*3
0.243

H’!n9

1 1 . 7 3
1 2 . 2 9 7
1 2 . 0 2 2
1 3 . 3 2 2
1 3 . 8 1 1
1 4 . 2 9 9
1 4 . 8 5 4
1 5 . 3 5 6
15.872
1 6 . 4

1 6 . 9 4 5
1 7 . 5 0 6
1~.3Jj4
18.60
1 9 . 2 9 6
?9.932
2 0 . 5 9
2 1 . 2 6 9
2 1 . 9 7 1
22.696
2 3 . 4 4 5
24.219
2 5 . 0 1 9

Ml A9

1 . 2
1 . 2
1 . 2
1 . 3
1 . 3
1 . 4
1 . 4
1.4
1 . 5
1 . 5
1.6
l.b
1.7

1 . 7
1 . 8
1.9
1.8
1 . 9
2 .
2 . 1
2 . 1
2* 2
2 * 2

ES FI

6 . 3 7 4
5 . 8 2 7
5 . 8 4
6 . 2 7 9
7.062
7 . 8 2 8
7.!$81
7 . 9 2
8.
a. 319
8 . 7 4 8
9 . 1 9 9
9.b19

10.014
1 0 . 3 6 2
1 0 . 7 5 2
11.182
1 1 . 6 3 5
1 2 . 1 2
1 2 . 6 4 9
1 3 . 2 2 3
13,833
14.4136



●

1 97/]
1979
19!)?
Iff;ll
19tJ2
19U3
I,,}?ti
l~tls
1$86
19>%7
19U8
1 q$,  q
1990
1991
1’)92
1993
I?qq
1995
199(1
l’lf)7
19s8
Itf[lll
2L’00

2f+. bI!l
Zb . 3}13
29 .396
:1. b5b
31. b7b
31.514
32.169
33.441
34 .958
36.45.?
37. f$5Y
39. C7U
W. 204
%1.61
u :.053
4Q.5C.7
4fa.llf9
41.957
4(J.li2fi
51. t33
5 3 . 9 2 5

EXCAP

2R(3.
2 9 0 .
U7U.16
u99.5n2
576.3t3Y
6 7 2 . 7 2 5
7U0. U13
0 5 5 . 6 1 1
You .RU9

lou9. u5
1128.51
11 $Jb ,78
123u. u8
122U .62
1216. Ul
1203 .12
1334 .12
13t39.24
1491.91
1(,04.47
1727.7U
1861.3’+
2Qg7.  4’3

p~pAL

5U. 475
151! .775
2}10.5
41 b. 975
56[! .’125
737 .199
’35U .11$’1

1193  .C’5
14 U2. U5
1(, J]9 .7
l) U1.3
.2197 .72
24:4(, .25

13.435
16. 7d9
21 .5”)9
21. b77
lb. R4U
16 .%1
llj.()~b
18.691
19.35s
19 .638
lq.721
19.75f3
19. t\6b
2f3.3u5
~t,.  ~
21.229
21 .ti9b
i.2. bE8
2 3 . 5 0 7
2U. U2
25.30

13.072
13.65U
ls. o~r)
16.22
16.167
lb.7JH
17..5u~
1s.015
1}~.b~
19 .155
19.542
19.576
19 .749
2i3.163
2).617
21.1111
21 .V25
22.614
23. U52
2 4 . 3 6 4
25. 322

Es$s E99Sfi PC

1270 .12
1371 .84
1625 .02
17 U13. Q1
1S72.22
229,2.83
2 5 3 3 . 2 7
27 U6.36
3 0 2 4 . 3 3
328B.49
3602 .91
3 9 1 9 . 7
U234.29
4i191.  46
u7f5u.5
5cf3~.77
5426. U5
57s 7.07
6238 .(

J2
6721 .37
7253.91
7N22 .96
8UU6 .0+

EINS

47..17
f&9  .656
79.9
!i6.7f+f4

11”/ .164
155.962
lq7. li45
265 .(,1 7
3:1.7d3
431 .7.3
~lc. ?7u
!,ti’>.4Jl
(,:,  :1. },1!9

1121 .05
1147 .13
1277. 3&3
1273.  ~H
13 C3 .:8
1?95. U2
1U58.32
lUY1.96
1547 .69
1575 .72
1611 .48
1637 .f19
IC:5.79
lE’49. 52
16 U4 .09
lCUU.4*
1646. U@
1G48. C7
1659 .77
1671 .27
16 EU.56
lbq4.7
17 C5.69

FUND

7t)5.  1475
1001.51
121$1.2U
lbu3. 99
2187.3
2767.50
3726 .38
$925.78
(1(’6u.52
7176.90
WZU .65
,) 19!?.  5

JY. L %1{! .4.0

3 7 . 9 9 2  4 5 3 9 . 1 7
37 .65?3  5219.2
37.175 6406.9.7
39.551 71 U7.3.1
42 .373 7G95.  52
u2. uo-i 7u2Y. U3
01.794 HJ9.2.  I’J
Q2.03 091J.56
U2.75 9830.78
U3. b6b  IC789.3
QU. 438 1177.). 1
uU.13611  1 2 7 6 9 . 1
U14.8U9  13:75.8
uU.t303  151U5.6
4 4 . 8 5 9  1G537.9
li4.g.2u 1HU50.1
U5.(?lU  1 9 7 4 2 , 9
U!i.167 2 1 6 3 4 . 6
45.36 2 3 7 2 6 . 9
45 .591  26055 .1
45.f371  2 8 6 1 9 . 8

RxVGF

1092.41
1U30.74
?574. 57
lfJqi3.3El
2184.;4
2W78.3
3C54.U7
3U37.31
3 5 6 7 . 3
3758 .03
3952 .95
u151.63
UI 88.64
4274. U6
U450.96
4 6 2 8 . 9 2
4750 .97
U862.Y6
5010 .64
5180 .17
5 3 5 4 . 5 9
555U.9  1
575G.18

FF9S

471. u
t)6C.7
9Sb.3

1278 .53
1475.d6
16v2.ti2
2121 .98
2U22.15
2U30.  lq
‘2481.69
2521 .75
2557 .09
2U3Q.23
2367 .73
2404 .01
2431  .6U
2396. 8
2345.06
2331.U7
2327 .26
2325. b
2332.9
2335 .62

FuffD7f3 E99L.[’I

7G5.U57
q41$,332

1089.22
1397.61
17b9.31
21UU.16
.2752.56
3Q50.!12
QC35.61J
iJ5w. 3$
4(;C4  .C6
52~35.3u

U.150
, U. 15,?

.,.151
!1.143
u. 129
:.132
i). 14U
3.IU7
0.142
0.139
;,137
0. 13b

s >..1 #

25 W3.$7
38’J2.93
42~b..?2

q349.*4
UOUU.63
4035. 9!!
41 U1 .17
U271.  iJ5
14399.6U
U5(M3. *4
ubo3.31
u6d9.51
471!il.14
4Y02.U1
54:17.Y1
5131.5
5252 .29
53 79.U  0
5510 ,11
5 6 4 4 . 3 9
5779 .81

RT98

261 .127
20G.bU9
lt17.97u
193.1U3
2uQ.29U
305.fJ55
3U5.449
349 .933
375.b54
416 .796
471 .151
5 3 5 . 9 4 9
6cl.39tj
67U.9
748. 1G7
833 .894
929.5V3

ljul.3
1161.71
1305 .12
1u61.71
16utl.32
IlJ~2.77

!?99L

0 0 1 . 5 7
5’+8. 4 1
b53.12t3
715.bu3
793.73N
9(5.2U8
‘3q’,..Z25

l!>U9.9b
llCU.14
11’)5. 14
13’-)  1.32
lQIII..)5

4-30.1.

313.u57 %;;:67
*.,

32Y.J95 1170.8!3
3ab.2 1306 .92
361.591

{
151b.9~

379 .1 4&74.Ji3
3QY .724 1755 .95
u~).flc7 lti81.u5
u*2.2r31 2055 .21

‘1

fJ53. 9b~ 2261.3U
:;
i:

ll!Jb.U37 2u88.76 1:
510 .1 2723.77 !:
535.2U 2 9 5 7 . 9 2 ;1

:!562 .095 3 1 8 5 . 4 9
5Y2.3~b J43U.U4 ~!

i:
61Y.ti33 371!u.tJ7 ~:
b50.7d8 J9’?2.J:7 .4

683 .071 u313J.35 i
71b .922 4645 .U13 ~
7 5 2 . 3 5 7  5 0 2 2 . 0 4 ~!
789 .539 5U33. 12
828 .522 5884.69 1M

r
RENS GFi3AL j

334 .174 b51.
281 .302 8 4 2 . 7 3 5 1
2 6 7 . 0 5 9 938 .741 j
2 8 0 . 6 2 1227 .02
338 .739 1618.u7
420.u26  2 0 3 0 . 7 8 [
U7U. 522 2772 .23
486.141 3 7 3 2 . 9 3 1

523.44 Ub21.67
E

5 7 8 . 7 9 4 5 4 8 6 . 3 8
}!,!,.:

650.776 6 2 8 3 . 3 5 ~:
7 3 5 . 5 6 7 7GU0.78
tJL.2.37b 7Uf3G.8U j;

qlY.17Y 78?0.17
101G.1U 8C46.39
1128 .56 8 1 7 6 . 5 9

/:
!:

125U.U3 8125 .19 i.
1399.9!7 7661.U
1557 .94 7375 .77
1743.61 665u.Y2
1947 .74 5661 .47
21V7.U8 4392 .47
2U51.6J3 2f3:)u.  :j3

b2H .333 3d.M51
626.77~ z~b.~j!j
6 8 3 . 1 9 9 2 1 7 . 7 3
747 .318 u2u.7U9
8 2 7 . 5 2 5 5U3.UOb
941.:.63 58u.587

1037 .19 951! .4 (35
1?90.41 1199. b
1150 .79 l13fJ.s5
12 U0.3ti 1711 .50
1349 .15 V’U8.57
lU6tl.ti6 973 .856
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I

,.. . . . . -. .
1991

~-.’~ 1
2716:97 7Qfj. -79 t136 15.7~u.133 1728.Y2 1 ?8b . fibb.i72
2973.n5
3234.82
3493 .52
3747 .95
43S2.85
4259 .32
4516.09
~712.27

756.6R7 1 1 1 9 3 . 5b02.67 0 . 1 3 2 lJi57.79 1918.3 5 7 7 . 2 8
79ti.381 1 1 6 7 7 . 2 5 5 6 3 . 3 9
8 3 3 . 5 7 8  1 1 9 8 7 . 7 5037 :86
H56.GOb  12C95.8 5 2 2 5 . 2
8 ( 5 . 4 4 5  12W3.Q U939.I!l
f160.255  1 1 6 9 4 . 9 KA4.09
E39.937  11119 .4 4 1 5 2 . 4 5
8(.0.935 lo2b4.9 3b52.  16

2:) !) 0 5028.lG 7 4 2 . 4 0 5  90fJY.119 3of!l.03

E9’SS. PI ~~~~.pl Rp9S.  GF

}974
1,479
l*JMI?
1981
195.?
1983  -
19b U
1935
19iJ6
19d7
19$flJ
191J4
199fi
1$91
1992
1993
1994
1995
19)6
1997
199(I
19~4
2CCLI

0 . 3 1 9
‘, . 334
Q.35n
9.332
@ .306
c.3fJfl
(.3*
0 . 3 5 5
0.364
i . 3 5 7
0 .354
0.352
0 . 3 5 2
0 .346
,1. 3 3 9
0 . 3 3 1
0 . 3 2 5
1.j~7
G.311
0 . 3 0 6
0.301
0 .296
0.291

,

O.otlu 0.432
4:.[68 C.6Q2
o .05f) 0.633 ●

o.~gj C.676
0.053 0 . 6 7 4
0 . 0 5 7 0 . 6 6
- .  ?66 t>.6t7
;.067 0 . 6 9 4
0 . 0 6 7 t.671
C.~66 ;.653
0 . 0 6 7 0 . 6 3 3
0.069 0 . 6 1 6
0 . 0 7 1 0.585
0 . 0 7 3 0 . 5 6
,:. ,-,71J ‘3.:ufI
0 . 0 7 5 0.529
0.077 0.5’IY
G.C78 .:.4F7
0 . 0 0 0 . 4 7
O.otll @.u54
0.083 0 . 4 3 8
0 . 0 8 5 0 .421
0 ..)96 .J.494

.?.13
0.129
0 . 1 2 8
i).12t.
0 . 1 2 5
0.123
0 . 1 2 2
0 . 1 2 1

20”)1.!34
2160.&Y
2335 .91
252U.95
2 7 3 9 . 2 5
2970 .81
3224.’39
3505 .26

2!)66.07
“2228 .27

2w37.97
26n5.33
2820 .22
3056 .65
3 3 1 5 . 9 7
3601 .7

Utj% lU
3 1 0 . 4 9 6
10LJ.O”94
- 9 2 . 3 5 2

-308.57Q
-575.5oa
+154.4U1

- 1 1 7 6 . 0 2

.

..2 ,J
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I
*

W
(,4
m

SIHULA?ICH  OJTFU”r  BY DSI T

x KN

1978
1979
1900
1951
1 9d2
19t{?
I$b:
1’3?5
Ifjtlb
191J7
19 flt3
1989
1990

1 9 9 1
199,?
1 9{13
199*
1995
l~qb
1997
1 Y9n
19Q9
2:)1

1Y71J
1379
1$0”1
l~Jlll
1’402
1 ‘1:]3
l,llill
1785
19UIJ
I’)tl 1
19UN
1 <!}118
1$ ’)0
1 ‘)91
1!1’12
1393
1 (},)q
19Y 5
199,,
l’1’t7
1 92N
199’1
~(](lfl

“w

9

lJ /l!

9

ECP 31 GNI?I NI??C’SOI

40 U.U36
4C3.25b
4~7.51;
!4?Y.~b~

4!$0  .6ti4
145ti.7ul
t46j.5?6
Q6G.  u67
470. U91
~78. b4@
X T]$ ,921
s 1.349
S1l .283
51tJ.841
525 .492
533 .032
EU 1.61
550.871
561 .531
572. 5C,4
506.204
596 .637
609 .668

EHGF

42.921
02.921
J42.921
42 .921
42.9,?1
42 .921
142.921
42.9.?1
42 .q21
02.921
42.921
42.921
42.921
142.9/!l
42.921
U2. 921
42.921
42.921
U2.921
42 .<J21
%.2.9.27
42.921
U2 .921

F N 39

2’3. 117

- 5 .
-13. 2~19

-~ .Z1-!j
5.703

la.7/!5
11.ltll
-2.3U1
-u .038
-2.713

1.591
4,724
4 . 1 4 7
3 . 1 1 8
0 . 6 6 7

-0. 225
0 . 7 0 7
1.753
2 .368
3.7112
3. d8B
4 . 4 8
5 . 0 5 9
5.483

EriP$

4 .351
4 .563
5 . 1 0 4
5 . 0 6 7
u. f179
4.558
u.rJ12
14.14f16
f4.4U6
U .665
5 . 1 3
5 .675
5 . 7 2 7
5.25U
5.1)29
4.47
4.eb7
U. Y,03
4.905
U ,P:J2

U. 058

:4. t! lit
4.795

7.J94
7.od&l
6.Q31
c.25tl
b.u
6 .893
1.217
6 . 9 8 7
G.729
6.:43
6,546
6.643
6.N 14
6.&i86
6.867
6 .$!22
6 . 8 2 5
b. fJ7J4
6 . 9 4 9
7 . 0 7 9
7.213
7.369

EH99 EWP. Lti EKG9. E?I ~ Efl NS. Ei4

197 .185
193.51
196 .419
2:4. ?U6
214! .if,Z4
2 2 8 . 4 5 9
2 2 s . 0 5 2
2 2 8 . 3 1 6
231).3,)4
2 3 5 . 4 4 4
2U2.739
2a9. t367
2 5 5 . 7 8 3
2 6 0 . 0 0 5
2 6 3 . 6 8 7
2 6 8 . 1 3 4
273 .362
2 7 9 . 0 3 9
285.7U6
2 9 2 . 5 2
2 9 9 . 7 5 1
307 .431

7.543, 315.424

El!T9

11 .132
10 .372
10 .245
10.73Q
11.4t3G
12.215
12 .617
12.6t32
12.039
13.029
13. 16tl
13.771
lU. 157
14.5U7
1,4.757
15.007
15.36~
15 .729
16. 115
16.523
16. ’7’61
17. 3!JrJ
17. n:ku

EMS9

23.812
2 2 . 0 9
22.337
24.19U
27. @15
2 9 . 7 7 5
29.7U2
29. C56
29. 91f 7
31.148
32. eb
34.674
36 .23
37 .651
38. t3U4
4 1 . 2 6 7
ul. tJ2
U3.51C4
145. u32
47. U1l
U5. 549
51,7tlll
5U. ltJl

‘ . . 361
0 . 3 4 5
IJ. 345
\ .35U
o .  JbY
o.3tJ2
0.3.21>
0.385
L .386
0 . 3 9 1
0 . 3 9 7
C.U’JU
0 . 4 1
0 . 4 1 7
0 . 4 2 3
0. Uzfi
i) .434
0.4U1
0 . 4 4 7
G .u53
0 . 4 6
I?. Q66
0.472

0 . 4 1 7
0.W24
0..412
~.3Yu
o. JWI
o.  JG3
0 . 3 7 5
0 . 3 7 5
t-4. J69
o.j62
0.35U
0.349
0*J44
0 . 3 4
0 . 3 3 5
0 . 3 2 9
0.323
0 . 3 1 7
0.31
‘J .303
0..297
c). 29
0.Z8U

9.222
0.231
0.243
9.2s1
0.21J3
J. 255
0 . 2 3 9
0 . 2 4
9.245
0 . 2 4 7
0. 24U
?.2U8
0 . 2 4 6
0.243
0 . 2 4 2
0 . 2 4 2
C?.2U.2
0 . 2 4 2
0 . 2 4 3
i?.2U3
0 . 2 4 3
;. ’244
O .2U4

EMPU EtJOT EHt19

. 3 0 4 15.00R 1 1 . 7 3

. 2 1 3 14.865 12.297

.1’38 14.978 12.822

. 2 4 6 15 .297 13 .322
. 3 1 9 15.8.21 lJ. t311
.~17 16 .17 1{4.29,)
. u65 16.  lsb 14.054
.Utiu lb.165 15 .356

1 .462
1.U86
1,532
1.583
1 .b27
1.067
1 .6%6
1.731
1 .767
1.807
1.135
1.89b
1.9U3
1.992
.2.9UU

16,236
16.419
16. b74
lb. Y2
17.1.?1
17 ..Zb.l
T7.3u6
17.5.J4
17.7t35
17.39
1II.105
18.32
lti.5u7
1$1. 7f15
19.  J29

15. J172
16 .4
lb. Q45
17 .506
ltJ.  f)134
lfJ. bH
19 .296
19 .932
2U.  5’)
21.265
21 .971
22.69b
23.405
2U.219
25 .019

En .%9

1 . 2
1.2
1.2
1.3
1 . 3
1.U
1.U
1.4
1 . 5
! .5
1 . 6
l.b
1 . 7
1.7
1.8
1 . 8
1. u
1 . 9
2 .
2 . 1
2 .1
2 . 2
2..2

EitFI

6.37U
5 . 8 3 6
5.U83
b. 362
7.17
.7 .944
8.118
8 .4)96
0 . 1 7 4
&J. 487
8.9U9
9. U47
9. tJQ3

10,275
10 .615
11-4.991
11.415
11.882
12 .4
12 .949
13.53U
lf+.lu5
14.  tJo2

“-



. . .IY,
l.]qq

19U }
191J2
19!i3
1 .Idu
19~J5
1986
1 91J7
19iJ8
1989
199 ,}
1991
1 9Y2
l~,? 3
1Y!3U
1995
1996
19Y7
1998
1999

213f3:)

197rJ
1979
1900
1’381
1982
1 9M3
l~&Q
l?t15
19:10
1987
1988
19fi Q
199:
19’)1
1992
1993
I<IYU

1995
1996
19’)7
1998
lQ,),)
2Jlf7!l

19iJtl

●

2Q J6 1
2Q .n9z
26 .719
2 9 . 7 9
32.054
32 .223
3.2.125
32 .741
3Q .033
35 .704
37 .317
3/3 .73fj
39 .933
41.(M1
42.371
U3. ?JZM
U5.38iJ
b7. 122
UB.942
50.$319
5 2 . 8 2 5
5U. Y18

EXCAP

2fJ0.

290.
U-75  .7s9
503 .672
5 8 2 . 6 3 9
6 7 8 . 2 1 5
745.596
86u. 533
992.66U

1059 .33
1139 .U7
1202.06
1259. ‘?2
1254. U6
7.27’  .41
1314.37
1366.23
lU1-. UEJ
1515.34

PFYAL

54. la75
15(1.775
2{1: .5
U1<+  .975
56t3.~25
737. 1’:9
$154 .149

1193.05
14 Q2. U5
li, V’* .7
1) 41.3
Z19H !57
;45,1  .02

11.685
13.6132
16. Q:
21. h36
il. tilll
17 .349
1 7 . 3 9 9
lU. 383
19.073
19 .952
2(1. 15
.?0.227
20.275
20.35b
20. N96
2 1 . 2 7 3
2 1 . 6 7 5
22 .55CI
23 .176
2* .024
24.943
25.9f)3

1}. 38
1 3 . 1 5 7
13. s97
15 .297
16.421
1%412
1 7.00B
17.8G1
lq. 303
1 9 . 0 1 2
19 .596
2 0 . 0 2 5
2C.07Z
20. 23
20 .601
2 1 . 0 6 7
2 1 . 5 4 6
2 2 . 3 2 5
23 .122
23 .969
2u.8. !J7
25.8+5

E99S E99SFEC

1270 .12
1371.84
1626 .58
1756 .73
1$U8.  63
2303 .24
2548 .93
2766. U3
3042 .73
3:12.02
3 6 3 0 . 7 5
3~59  .78
4291.69
4556 .56
4825 .82
5 1 5 3 . 2 7
:~cu.jq
5869 .45
631{4 .04
6t)il .35
?359 .52
793U .17
&1564. j:9

i(liis

$7.07
U9 .fJ56
7~. ’725
N6.056

117.1U3
155 .479
19tl.50 H
264.124
Jijy.  18$.)
4317.01
5fn.51
::12 .550
t.>3.14)i

1121 .45
1145 .56
127U.  15
7272.2
1304 .71
1394 .05
1U52.69
1486 .52
1539./36
15 E7.76
1600 .35
1627 .28
1649 .69
lb44.75
1.64 C..78
1.5 floo 77
16 U2 .43
164L. 12
1650 .2
1.5tu.98
lb77. 31
16$!7 .09
16$/3.)(3

FUND

765.475
10Q1.I!8
IL2.J.77
1 [ 4 3 . 6 9
2180 .49
27:4.6
37137.’J1
49R3.l%
bf):9.9U
7143.74
lilbJ.57
v173. titP
<J(j37.2

3 9  iY3 412ti.bI
37.978 8583.8
3 7 . 8 1 5ZW .03
3 7 . 5 2 641?6.61
W~7: 7 2 2 8 . 4 ’ 3

7221J.  67
42 .751 7569 .16
42.161 W25.3JJ
QZ.408 9 0 6 7 . 1 6
4 3 . 1 2 2  10Cbl.5
4a.2 111)C2.4
U5.125  121J30.5
4 5 . S 3 8  133U1.3
45.487 141U5.b
45.q09 15u13.2
U5.03U 1 6 8 4 1 . 1
4 5 . 5 1 6  18391.
4 5 . 5 7 9  201W.2
45.849 2 2 0 6 9 . 6
46.075  2u202.5
46.2ti5  2 6 5 6 5 .
u6.551 2 9 1 5 7 . 9

R EVGF

109Z. 41
1431 .12
1576 .85
1895 .12
2 1 9 2 . 8 6
2UFJ5.  69
3 0 6 2 . 6 6
3UU9.65
3 5 8 1 . 1 2
3 7 6 9 . 6 6
3967 .33
4200.41
4 2 6 1 . 7 7
U364.66
4 5 3 3 . 4 5
4 7 1 5 . 5 8
4843 .Qu
4Y59.G5
5?21.CU
5308 .71
EUJ39.  14
5695.7~
59~3-3~

EP9S

U7T.4
U6G.7
9?6.3

1278.U2
lfJ75.75
16U2.7  1
2121 .72
2422 .26
2U3!l.97
24t)\  .15
2 5 2 0 . 7 5
2583 .96
.2481.29
2UZ[?.51
2452 ./34
24$31.f3Y
245u.05
23$6.29
2308.37
2389 .51
2307.
2392 .59
2393.06

*
FrJNL178 E99L.PI

7 0 5 . 4 5 7 1).158
944.735, 0.152

l;,51.~4 :.149
1398 .52 J. 142
17b5.43 0.129
2136.19 ;.131
27u2.L!ti ti. 145
34UI.55 ,,.lurl
U1?27.26 ;.142
4532.u1 !).13tl
4kuti.  (19 .130
5.292.71 !) .1.35
546@.(A U.135

W4T.bl

3590.b2
3t329.tJl
q255.76
U36J.72
4 1 1 9 . 7 8
Q067.23
Q162.66
4 2 9 1 . 9 9
4u.J4.Hd
Q54’2.
4626 .31
4757  .*2
U7?9.55
4307 .49
5).?5.
5 1 3 9 . 0 6
5 2 7 1 . 5 5
;;;:  .?2

.
5b4tl.b9
5781 .32

fiT98

261. 11’3
2Q6.,212
189.326
196 .07
244 .671
310.883
351 .399
3 5 8 . 9 2 7
385 .539
426 .tJ 28
483.(/05
552 .321
62C.S29
695 .371
769 .782
f156.135
9 5 2 . 3 0 2

1067.1J6
llq2.59
13q3.48
1502 .42
1693. lU
lgnt.~

J!99L

bO1.57
~qJ. j~~
6 2 4 . 9 4 6
720 .169
u~rj.978
913. U27

113 LJ7.16
1, 63. oJ
11.?.2 .52
1201J.’JLl
1317 .42
14.lq.9b
151,5.lJtJ

296 b~ 101’1.
31J.268 108C.6

–.,

3 2 9 . 1 1 9  1 1 7 5 . 0 7
345.lJ7 1314.134
361;C9fi 1527 .39
378 .555 16f14.35
398.958 1766 .43
&19.977 lfJ91.b8
4U1.36*  2 0 6 7 . 7 8
4 6 3 . 0 7 9  2 2 7 6 . 6 2
u85.36JJ  2511.U6
5f)fl.ii44 2 7 5 3 . 9 8
5 3 3 . 9 5 3  2 9 8 9 . 6 7
560.86 3221 .41
5 8 9 . 2 2 4  3a70.26
b18.71J6 374U.2U
“649.637 4036 .22
6!31.933 4351 .7
715 .619 4 7 0 9 . 0 5
751.054 5 9 8 7 . 2 3
788.226 5502.fi9
N27.247 5 ’ 3 5 7 . 9 3

nENs GFiJAL

33U.16!J
261 .456
2 6 8 . 6 7
28u.237
344 .214
62b.174
U81.873
499 .362
535 .703
591 .101
665 .326
755.7U1
(.146.3Ub
944 .394

11’42.72
1155.82
1282 .21
1U31 .48
1595.36
1789.78
1997 .48
2241 .89
2510 .84

65? .
8 4 3 . 1 0 5
9 4 0 . 2 6 7

1226 .71
1611 .57
20T7.u
2 7 5 3 . 7 6
371O.1U
4 5 9 7 . 0 9
545U.C  4
6 2 4 2 . 2 7
6975.OtJ
7487 .17
7847 .75
8111 .7
8270 .77
8249 .07
8oltF.3u
7573,16
61JY3.41
5942.
4717.
3 1 7 3 . 2 7

E99L SIUP

628 .333 3fJ.EJ4u
.626.727 29b. 406
685.:~1”7 218.s86
752.OUU 422.91’4
f13u.766 536 .807
949  .U42 57U .109

1(745.72 Y53,31
llJJ.U7 1195 .29
1165 .lti l13tl.7b u
1253.8 1103.8
131)5.34 ~.~39.~4
149(3.77 990 .083
1619.54 763.54

!$

!i



,.

1994 3u42.52 818. S87 11691.6
l’t95

S290.98
3bl!b.02 ?35.62Q 1170Q.  Q 5@!5.22

1s96 3929.22 837.73? 115(  2.5 L1723.3U
1997 U173. bU 820.813 l10t16.7 QJ3fl.53
1998 qtij8.72 7S5. tJUl lt33b0.7 36b2 .97
lgQq u6t35. ;7 7U7.  J4Q 93@~. c7 3333.11
2t)@d Q912  .57 6 0 0 . 0 7 8085.84 2 7 3 7 . 1 2

1.319
1:.JJ~
Q.355
0 . 3 3 2
0 .307
2.319
0.353
0.365
0.31
0 , 3 6 5
0 .361
( .35U
0 . 3 5 7
0 . 3 4 9
fi.3fJ2
0.334
0.327
0 .319
0 .313
o.~!9
0.304
0 . 2 9 9
f.. 294

J.”?uli
o .O1)P.
O.cl!iq
0.U54
0.053
C.059
i) .067
0.066
j .?, fj:
0 . 0 6 5
o.@66
f).~f38
0 . 0 7
0.@72
n.:,7q
0.975
o.07b
0.078
0 .07q
:,,.. .81
0 .tl133
0.084
C.,:95

0.432
0.601
C.b32
c. 675
0 . 6 7 4
C.661
0.693
0 . 7 0 2
C.679
0 . 6 5 8
0 . 6 3 5
0.615
0 . 5 8 2
0 . 5 5 6
f).541
0.526
0 . 5 0 6
0.483
0 . 4 6 6
f).  lJ5
0 . 4 3 5
0.U2
9. UP5

●
✎ ✎ ✌ ✎✌✎

a. 13J
?.132
U.13
b. 129
“J.1’37
U. 126
().124
0 . 1 2 3
0 . 1 2 1

1823. .
1963 .?8
2 1 1 9 . 9 3
2290.39
2483.b9
21J9q  .4.?
292$.*4
3 1 7 2 . 0 7
3446 .01

1$ IR3.51
2?27 .92
2187 .’31
23bb.  UIS
256k .311
2 7 7 5 . 4
M! CY. S8
3 2 6 3 . 0 5
3 5 4 2 . 4 5

511.82fJ
Q16.59
2 2 7 . 0 5 5

12. 76b
-2i31.  v77
-u35.637
-70t..  O27
- 9 7 8 . 6 5 6

- 1 2 9 6 . 2 3

. .
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roP $tlGNEl NINCTOT E ft9q E3SP.  .Wt EnG9.  En sXSNS.  E3 EHA9

4t7u0436
u03  .256
4:7.511
419 .5b.2
Uul-l. b?
u5e. 733
u63.031
4t5. 595
469.7!;1
u?7.2!J2
UE 7.701
49 S.3U1
507.71
51%973
521 .766
529.42
537.7b5
5U6. ?54
5 5 7 . 2 5 0
568.046
579. !ibl
5 9 1 . 8 1 3
GC4.667

- 5 .
-13 .2R’3
--’.2 ;3

5 . 7 8 3
Iu .11
11 .193
-2. G15
-4.415
-2.60U

1.tJ61
3.9’-3
4.037
2 . 6 5 5
9.498
0 . 0 3 7
0.924
1 .602
2 . 2 0 2
3 . 6 3 9
3.002
4 . 3 9 3
4 . 9 7 7
5 .Q04

EnP7

4 . 3 5 1
4 . 5 6 3
5.1OU
5.:67
4.t)73
U.501
U.5U
4.U03
4 . 4 3
U.51
u .IJW
5.22
5.225
4 . 7 5
U. 678
4.54
q.$gl
U.Q97
4 .U9?
4.47k
4.452
U. *11
U. JfJY

7.39U
7.oefl
6.431
6. z5tt
b.U
6. I?93
7.217
6 . 9 6 7
6.695
6 . 5 1 6
6 . 4 9 9
6 . 6 0 1
6 . 7 1
6 . 7 6 9
6 . 7 4 7
6.710
6 . 7 3 3
6 . 7 7 9
6 . 8 5 1
6 . 9 8 2
7 . 1 1 6
7. 2-?
7.UU3

E!tT9

11.132
10 .372
10.2U5
1?. 734
11. 4&16
12.31U
12 .552
12 .623
12.574
12.077
13.249
13.67J
14 .056
14.402
14.6)8
14 .911
15 .239
15.591
15. ~!73
1 6 . 3 7 8
ltl. n12
17.2G5
17.6Y

197. lt15
193.51
1S6.419
2 0 4 . 7 4 6
21tJ .813
228. Q59
.227.70U
227 .711
229. [)28
234 .597
,?41 .335
248.026
2 5 3 . 6 6 8
257 .8 ’ )0
261 .710
266.33tJ
2 7 1 . 4 5 5
2 7 7 . 0 1 2
2 8 3 . 6 4 6
2 9 0 . 3 5 5
2 9 7 . 5 1 9
3 0 5 . 1 3 4
3 1 3 . 0 5 8

Eli S9

2 3 . 8 1 2
2 2 . 0 9
2 2 . 3 3 7
2 4 . 1 9 8
27. U15
29 .774
29.756
29.562
29 .062
21.016
32.61u
IU.32U
35.847
37.2UU
30.484
39.90[!
41.4s9
43. 121
U5.01
46.968
qq. t)uu
5 1 . 2 9 7
53. t.71

EWA

39. 2U2

●

IJ.361 0.U17
0.345 0 . 4 2 4
.1 .345 I’.412
0.J54 U.394
c .369 0 . 3 6 8
:1.382 ‘J.3ii3
0.336 0.376
0.384 0.376
0 . 3 8 5 0 . 3 7
0.39 0 . 3 6 3
fJ .396 Q.35ti
0.40.) 0 . 3 5
0 . 4 0 9 0 . 3 4 6
0.416 Q. 342
0.42i 0 . 3 3 6
!3.42tI C . 3 3
13. U34 0.324
0 . 4 4 u. 318
).446 0.311
0 . 4 5 3 0 . 3 0 5
0 . 4 5 9 Q. 298
0.465 0..?91
0 . 4 7 2 0 . 2 8 5

0 . 2 2 2
9.~31
.;.2U3
0.251
0.2b3
0 . 2 5 5
0..235
J.2U
o.2f45
o.zu~
:1.248
0 . 2 4 7
0.245
0..242
0.242
3.2U2
0 . 2 4 2
0 . 2 4 2
0.2U3
0 . 2 4 3
0.2U3
D .243
0.244

1 . 2
1 . 2
1. L
1 . 3
1.3
1 .4
1.4
1 . 4
1;5
1 . 5
1 .6
1 . 6
1.7
1 . 7
1 .U
1 . 8
1 . 8
1 . 9
2 .
2 . 1
2 . 1
2 . 2
2 . 2

lYYO
19ti4
1990
1991
lqY2
1993
1Y94
l~fJ5
1996
1997
lY!+t3
1999
2000

zi+GF

42.921
42 .921
42.~21
42.9.21
42.921
U2. Y21
02.921
42.’?21
42 .921
42.921
42 .921
42.921
42. q21
U2. Y21
42 .921
4.2,921

Ett PU

1 . 3 0 4
1 .213
1 . 1 9 8
1 .2U6
1.31~
1.ul7
1 . 4 6 5
1. U(J2
1.45il
1 . 4 8 5
1 .527
1 .57U
1 .617
1.b57
1 .bau
1 .722
1 . 7 5 9
l,79tJ
I.tlul
1 .UUE
1. Q.3U
1.5U2
2.’133

EM02

15.3U8
14.&165
14.978
15.,297
15.  /!21
16 .17
16 .143
16 .144
16 .219
16 .389
16. f>25
16.857
17 .049
17 .189
17 .32
17. U7U
17. b43
17. v2U
18.03$3
18. 25.?
l$J. ~7”1
ltjor14
10.957

Eltit9 m PI

11.73
12 .297
12 .$22
13 .322
13. U1l
Iu. 299
14.854
15.35b
15.872
16. U
16.945
17 .506
i n . o f i 4
18.60
l<J.296
lQ.932
2).59
2 1 . 2 6 9
21 .971
22.1]96
2 3 . 4 4 5
24 .219
2 5 . 0 1 9

6 . 3 7 4
5 . 8 3 6
5. t183
6 . 3 6 2
7.17
7.9U4
8 . 1 1 2
0.071
8.1 U
U.U51
8.884
Y.352
~.77’)

10.164
10 .5D6
10. [193
11 .317
11.77U
1 2 . 2 8 5
12.  S2U
13. U07
lu. t312
14. fJE2

u2.92
IJ2.’+2
‘!2 .’)2
4,?.92
42.’I2
IJ2 .9.2
U2.92

.7

Er!c N E*IC fil

11.565 11.430

@

1’ L PINPC

J’i70.2J ?>10./}2

hP I

2/10 .u3b

Exol?s

1 97H

@“”*

9U4 .

m o 9
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SIHUL3TIOX  OUTPUT L!Y KSET

*KU

Po P ih NET NIX CT(JX iIH 99 SHSP  . M UiflJ .EI1 LtJNS.  ?.H ElJti9

fJfJ4 .436
~C3.2j~
4,17.511
4 1(1.5 b,?
Uu! .677
u“51A  .897
463 .748
4f6.762
471 .336 ‘

- 5 .
-13.2f39
--J,~93

5 . 7 * 3
13.717
11.3uf4
- 2 . 3 6 1
- 3 . 9 7 3
- 2 . 2 0 1

7 . 3 9 4
7.080
6.Ujl
6.25tl
E.4
6. fJ93
7 .223
6 . 9 9 6
6.71$

197. W5
193 .51
196. U19

21? U.7S6
.21il. AJ19
22?. 575
221).219
220.525
23(J.9W3

0.41?
(-)..$.24
0.412
O.JOQ
‘2. JGd
0. JbJ
0..JI5
(3.375
0 .369
rJ.3G2
0.35U
0.346
0.341
0 . 3 3 7
,3. J33
O. J27
0.321
0 .315
0. JOU
~. W.?
0 .295
0 . 2 8 9
a..2t32

O. 3bl
~} .345
0 . 3 4 5
(J. 354
:, .36’1
0. JI!2
(,. 3N6
0.3U5
(J. 386
:.392
o.39tJ
0.405
3.412
0. UIN
o .42U
0 . 4 3
o.u3b
iF.44Z
o. 44fJ
0.Q54
o. U61
0 . 4 6 7
? .U73

Ix Pu

1.30U
1.213
1 . 1 9 8
1 . 2 4 6

1 . 3 1 9
1.f+17
1 .465
1.Ub5
1.*62
1.492
1 .533
1.5N7
1.b44
1 .687
1.71!{
1 . 7 5
1.71J5
}.[!~~
1 . 0 6 7
1.913
1. ’jb2
i.~)1
2001J1

0.222
0..231
0.2U3
O. 251
G.263
0.;!55
0.J39
0.2U
0.246
5.246
0.’249
0 . 2 5
p.2u7
0 . 2 4 4
0.244
0.24.3
0 . 2 4 3
0.2Q3
0 . 2 4 4
!j_ 244
0.2U4
0 . 2 4 4
?.24U

EK39

11 .73
72.297
12 .822
13 .322
13. till
14.299
lU.  (?5U

15.356
15. tJ72
lti. u
lb.945
17.506
18.  OUU
18.68
lfJ.29fJ
19 .932
20.59
21 .269
21.971
22, L’16
23.4U5
24.21~
25.01’ )

1 . 2
1. L
1 .2
1 . 3
1 .3
1 .4
1.4
1.4
1 . 5
1 .5
1 . 6
1 . 6
1.7
1 . 7
1.U
1 .Y
l.tl
1.9
2 .
2 .1
2 .1
2 . 2
2.2

U79. 175
UWJ.958
5175.03*
517. r75
525. Q28
532.466
540.078
548.515
557.645
56 f3. tJ37
5tJo.197
592.043
60u .u55
617 .451

i:252
5..214
7 . 3 5 9
5.:9
1 .255

-t; .1: 61
0 . 5 5 7
1.395
2 . 2 6 2
3.861
Q.1
4.45
4 .fJ6f3
5.2U9

6;5?5
6 . 5 6 2
6 . 7 1 5
6 . 9 5 4
7.097
7,(91
7.04Q
7 . 0 3 2
-7.959
7 . 1 2 3
7 . 2 5 3
7 . 3 9
7.538
7.7

235ii51
243. Q07
2 5 2 . 4 1 6
2 5 9 . 5 9 7
2 6 4 . 0 9 4
.?67.79U
272. 05G
276.97U
2 0 2 . 5 5 3
2f)?. 337
2 9 6 . 2 6 6
303. u7fJ
3 1 1 . 0 3 6
3 1 8 . 9 1 5N

-P
-b

EtlFI

6.374
5.836
5 . 8 8 3
b.362
7 . 1 7
7.9u6
J3.125
JJ. $,11
8.187
8.515
8 . 9 7 4
9.5U1

10.078
10.494
l(J.831
11. .2;)5
11.616
1?..075
1.2.598
13 .157
13.751
lu. Jb
15.013

EMP9 EHT9 EUS9 E!JOT

15 .008
14.  \j65
14.978
15..397
15. tJ21
16 .175
16 .162
16.173
16 .250

1978
1979
19U0
19til
l~uz
191J3
19UU
19?i5
1986
19rJ7
1’)80
19)$9
1’)9C
1991
lY~J2
1<)4  3
l~ylJ
19Q5
1996
1 9(J7
1 qq$!
1999
200’3

ml,-

42 .921
42 .921
U2.921
42.921
u2. ~21
U2. ~J21
U2 .921
42.9,21
42.921
42 .~dl
42 .921
U2.Y4!1
!2 .921
U2. Y21
42.921
U2. 921
u2.  921
Uofjal
q2,921
42 .921
42, ~tzl
42.921
42 .921

4 . 3 5 1
4 . 5 6 3
5.1 CU
5 . 0 6 7
4 ,$)76
Q. 6*; U
U.709
4 .bC6
4.5t3b
4 .(I55
5.165
6 . 1 9 5
6.5!!3
5 . 1 4 2
5 . 9 3 2
5.b U4
5.5u9
5 .Sbi
5.5t?6
5.5t)3
5.u~lH
5.U3J
5.J47

11 .132
10 .372
10 .245
10 .734
11. U9G
12 .335
12.604
12.754
12.69b
13.0b2
13.48s
14 .043
lu.489
lu. e17
15 .04
15.331
15. G44
15.9}!4
16.374
11;. 7U7
17.217
17.6J5
1$!.07

23 .812
22 .09
2 2 . 3 3 7
.24. 19ti
2 7 . 4 1 5
2 9 . 7 8 4
2Y. A3!17
29.67u
30.038
3 1 . 2 5
3 2 . 9 5 6
35.022
36.948
3U.  U5
3 9 . 6 7 3
4 1 . 0 5
4 2 . 5 6
4U.  226
4G.15S
utJ.  1711
5!? ..34
52.559
59.952

16.43
16 .697
17. tJo7
17.2u9
17.:8
17.512
17. IJ62
17.323
10.003
j~-~~
lR. $3U
18.  IJ63
Iu .1196
l{). 135

Y? U9 ?: FI#~c

3J1L.2J 351”$ .:$211.5[.5 11.fJ3~ .3 Y.2,42
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LOW LOWER COOK OCS

(Low Base Case)

247



Slil ULriTION OUTPUT BY CSET

KL

Iv 2099
*
m

1$78
197~
l,,JJ,]
19U1
l?q2
lYt33
I?nu
19HJ
191{6
1[11!7
I’+!It)
19,19
1’{90
lYY 1
1(J92
1993
19YIJ
lYYr
1991)
1 ‘)9 ‘1
l{J9tl
1 C)fJq

Ztjlln

● -

?0 P IUGF.  ET W NCTCT

am .U36
U?2.  b77
~J5. Juo
+15.643
U37.  2-I
U55 .335
U58.8i5
U6:.  J33
u64 .572
u7~. Ilu
U82  .02
Q92. 09&
5 0 1 . 4 3 8
5(M.U31
515 .661
523.460
531 .842
5U?.6U3
55(1.U12
561.0tJ6
572. U7
~IJu .79
597.179

EM SF

U2. 921
U2.921
U.2.921
U2.921
q~,[)~l
4.2.921
42 .921
y~.92 1

U2. 921
U2 .921
u2.921
U2 .921
42.*21
“2e(J~l

u2.9L1
Li2. Y21
112.921
u,?. f121
4.2. ’)21
4/? .921
U2. Y21
U2 .921
42.,121

- 5 .
-13.+68

-3 . . 207
11 .s~;

l%j37
1 1 . 3 0 7
-3.616
-4. fJ29
-2 .Ii27

1.159
3.538
3 . 6 1 7
2.7?38
0 . 7 6 6
n. 2’)6
1 . 1 9 6
1 . 1 4 3
2 . 1 5 3
2.972
3 . 8 1 2
4.31J7
5.161J
5.596

EMP9

4 . 3 6 5
4 . 3 6 8
U.692
u.l$b5
4.UI
U.l. ?u
3.942
3 . 7 9 1
3 . 7 2 5
3 .rif)u
U.lcl
u.  31{9
lL.5ql
U. 1 IJ
U.C60
U.OLJ
3.966
~ .flyu
1.1!52
3.833
1.}!31
3.H2U
3 .P26

7 . 3 9 4
7.088
6. .+07
6 . 1 9 3
6.J91
6.774
7.107
6 . 8 3 3
6 . 5 5 1
6,369
6 . 3 6 1
6 .U53
6 . 5 5 2
6 . 6 2 1
6 . 6 1 5
t. 596
6 . 6 2 5
6.678
6 . 7 5
6 .U5U
6 . 9 9 1
7 . 1 4 5
7.32E

EM’19

11. !32
10 .373
10 .217
10 .676
1 1 . 3 8 9
12.210
12. Ub4
12 .461
IZ. U22
12.70$!
13.37’4
13.473
13.8U5
14.2)5
11$.lll)h
lU.78V
15.12[)
15.48
15.809
l~J.2u2
10.66d
1?. 13V
17 .579

t. N w

1Y71J 25.12

● * ““a e Q

EH99 lSISP.  E21 EiiG9  .En EHNS.3!!

197 .206
1 9J. C99
195. 2a
202 .849
216.777
2.2*.571
2 2 5 . 3 2
2i5.1 Ut3
227 .179
232. C73
238 .561
244 .972
2 5 0 . 7 4 8
2 5 5 . 0 8 8
259.1178
263 .903
269 .083
274.56Q
2 8 0 . 6 6 5
287.3I36
2!34. 523
3 0 2 . 2 3 4
31n.291

0 . 3 6 1
t~.3u5
U. 345
1,.354
.).368
o. 3J] 1
0.38>
13.3d3
(3.3!34
“!.389
0.391J
(3. U.)2
o.uil  Ll
().  U15
(..421
U.U27
0 . 4 3 3
9 . 4 4
0 . 4 4 6
0.852
0 . 4 5 8
0.465
0 . 4 7 1

0.417
u.a25
0 . 4 1 4
0. 39-1
0.37
0.JC4
0 . 3 7 9
0 . 3 7 9
0.373
f’.366
0 . 3 5 9
0.353
o.3’4f3
o. 3UU
!.339
0.J32
0 . 3 2 6
0 . 3 2
0 . 3 1 3
(-).3,  ]7
0 . 3
(3.293
(7.2tJ6

0 . 2 2 2
C.22Y
9.2U1
(3.2UY
; .T6.2
0.254
0.230
0.238
0 . 2 4 3
“).2U5
0.2Q5
;..244
0 . 2 4 3
0.241
,2.24
0.2U1
0.2U1
o.2~1
0 . 2 4 1
0 . 2 4 2
0 . 2 4 2
0.2U3
C.24J

EtiS9 EM PU JI?IOT 3ZHK9

2 3 . 8 1 4
2 2 . 0 5 5
22.18
23 .894
27. CJ8
29.426
ZQ. 359
29 .052
29.366
20.  539
32.110
33 .758
3 5 . 2 6 2
36.6’J6
37. Y61
3 9 . 3 9 5
40.9b7
42.61j
uu .3&12
ulj.  317
u}J*ulj
50.6U6
53 .03

1.304
1 .213
1 .Iyti
1.238
1 .307
1 .4n(,
I,U55
1.44U
1.444
1.471
1.51U
l.sb
1 .602
1.642
1.(I7U
1 .709
1.747
1, 71JLI
1 .8%b
1.E7i
l.O1<)
l.g,,~{
2.019

15.00’3
14.  HU9
14 .934
15. J25
15.7UG
16.11)3
16.05[1
16. J51
16.124
16.29’3
16.528
16.151
16.95
17. J97
17. J33
17.393
17.51;5
17.7U4
17.9U2
llJ.13fj
ld. Jf33
lrl. b2fk
lH.173

11 .73
12 .297
12.822
13.32,2
13 .811
lu .299
Iq.fjbu
15.35tl
15.872
16. U
16.9U5
17.5ob
18.084
ltj.b8
19.2~#6
19.93,2
20.59
21 .269
2 1 . 9 7 1
22 .Lc)b
~J.[i!45
2U .219
25.019

EXA9

1 . 2
1 . 2
1 . 2
1 . 3
1 . 3
1 . 4
1 .4
1 .4
1 . 5
1 . 5
1 . 6
1 . 6
1 . 7
1 . 7
1 . 8
1.Y
1 . 0
1.9
2 .
2 . 1
2 . 1
2 . 2
2 . 2

Em I

b.37u
5.t127
5.tJu
6 . 2 7 9
7 . 0 6 8
7.849
U.(3O5
7.931 ,-
8.005
8.321
8 . 7 5
9 . 2
9.G2

10.015
10 .363
1 : . 7 5 3
11.1U3
11. b36
12. lil
12. b5
13.22U
13. fj314
14. uE7

“Uai



. . . .
19!io
1901
19}12
1*IJ 1
19tia
191)5
1986
1981
19Eil?
1989
1 9.)0
19$1
1992
Iqf) j

ll)Y u
1 Q95
191)6
1 9 9 7
1998
1 9 9 9
2::JC

. . . .
24.6J?1
2 6 . 3 8 3
29 .U31J
31.741
31 .74
3 1 . 5 4 2
:2.1s
33. 445?
3 4 . 9 6 2
36. ~55
3 7 . 8 6 2
3 9 . 0 7 6
ur. z67
41.613
03 .056
44.57
Q6.  192
U7.961
4 9 . 0 3 3
51.835
53.921

. . . . . .. . . . . . .
138435 13 .072
16. ld9 13.654
21.625 15. 12*
2 1 . 7 2 0 lb.267
16. S71 10 .194
16.992 lb .15
lU.043 11.549
18. b95 18.019
1’3 .356 10 .653
19.541 19.153
19 .723 19.5*4
19. ?6 19 .58
?9. 1366 lq.751
2f).347 2 0 . 1 6 5
20. s92 20. IJ19
21.231 :1.12
21 .89Q 21.828
22.67 22 .616
23.509 2 3 . 4 5 4
2 4 . 4 2 3 21a .357
25.381 25 .323

E55S E99SKPC

. . ,  . ...-”

3T.5Y2  Q539.  17
37.  C58  5 2 1 9 . 2
3 7 .  19fA  tif$iO.  CFi
3v.627  7t70.79
42.453 7108.91
42. *4 7Q 37.61
41.81 tkJ99.35
42. OQ1 8’321.01
4 2 . 7 5 9  93%U.41
u3.672 li.797.7
QU.?4*  117$:2.1
4Q.U74 1 2 ? 7 6 . 8
44.854 13uti6.3
44.B09 1 5 1 5 7 . 7
UU.t165  1c551.1
U4.93 1 GOEJ.  9
4 5 . 0 2 1975tl.
ft5.173  2 1 6 5 1 . 2
45 .366  23745 .3
45 .598  26075 .6
65.87!5 2E637.&

;~;~:~g
3 8 9 2 . 9 7
u239.71
4355 .39
4~5b.3Q
4035.98
4140.61
4270.U6
U399.??J8
45)7.9
4b133.24
4btj9.94
47E7.68
4’+01.7
5.?17.46

3t3.f+ti/
329.3!35
3u6.302
3bl.503
379.lb7
399.H91
421 .049
Q42 .478
4bU.261
486 .754
510.434
535 .591
562.*65
5~ko.74u
62’.2U
6 5 1 . 1 3 6
683 .521
7 1 7 . 3 9 5
752 .853
7%?.058
829 .066

ia8Q.67
1;7”:.88
1306 .52
1519 .92
lb76 .92
t751.’32
W83.77
2057 . . / 2
2263. 43
2899.97
.2726.16
2960 .47
319i.21
343?.U
3 7 0 8 . 1 3
3 9 9 6 . 3 6
U30T.12
46~9.49
5 0 2 6 . 4 5
5 4 3 7 . 9 4
5889..27

5130 .93
5 2 5 1 . 1 3
5 3 7 8 . 9
5 5 0 9 . 5 2
56W.d5
5778 .93

GL?3ALEXCAP EEVGF

1092.4?
IQ3U.7U
1574,57
1890.3{}
2184 .31
2479 .54
3056 .12
3438.2
3567 .61
375i3.07
3952 .81
4151 .31
4188.16
u273. 82
4450 .13
4627 .9
4749 .75
4U61 .5
500(1.  89
5178 .17
5352 .29
5552. 35
5753 .26

KP9S

47?.0
8G0 .7
9S6.3

1279 .53
1875 .86
1642 ,82
2121 .98
2422 .15
2430. 19
2481 .69
2521 .75
.2557 .09
2U3U .23
2367.7-3
240U.01
2431.6U
2396.8
23U5.06
2 3 3 1 . 4 7
2327 .26
2 3 2 5 . 6
2332 .9
2335 .62

RT98

1270 .?2
1371 .04
1625.02
17W! .Q1
1974.63
2297 .39
2537.G3
Z7’U9. 45
3@27 .42
32S1 .69
3bOb.2U
3923 .1?
li238.
4 4 9 5 . 3 4
4760 .55
5(.s5. lQ
5u33.22
5CC2.13
624U. 39
.5727 .16
7’i6~.27
7829.89
IJU52 .59

kI!iS

117.:7
49.U56
70.9
C(,. 7q%

117 .164
155.tJ+3
197 .153
265  .J27
3!Y’..2*1
431.f179
5C9.SU1
5bU.I&.*J
f 5“1.  [,43

1121 .45
1147 .13
1277.38
1273 .98
13 CU .01
1395 .39
lU5H.3f4
Iusl. sl
1547 .7
1575 .72
1611 .49
1637.07
1655 .79
16 U9.5?
1644 .09
1E44.43
1646 .47
1643 .06
1659.78
1671.26
16&iu.57
169u.71
1 7 0 5 . 7

?Uscl

7i~5.U75
1001 .51
1219 .24
1643 .99
21U~.bq
2763 .81
17213.  uI
q,41tt.fl
Ei:5.21
rl(4.~7
,?21C.1*
!ilu~,.79
S<)11.’4 1

2 8 0 .
29@.
474 .16
0 9 9 . 5 8 2
577. t39b
6 7 4 , 0 6 1
7 4 1 . 5 1 4
d56. 57U
9i15. u55

195(3.47
1129.5b
ll!j7.lj3
12”35.56
1225. G8
1237 .46
12flu.  23
1335.29
13iJ0.45
14’)3.22
lb05.M
1729.25
1F63.IJ4
20C!7.C5

2 6 1 . 1 2 5
206.05
li37.’J73
193 .142
24J.u03
3Cb.695
3uG.78U
35J~.IJ56
376 .242
017.302
471.b57
536 .476
6 3 1 . 9 7 5
675.5q2
7u8.874
83U.682
9 3 0 . 4 7 2

1!)U2.29
116,2.79
1306..35
1463. )9
1649.93
lti5u.57

334 .172
281 .303
2 6 7 . 0 5 9
2G(3.b19
338 .848
421.475
476 .243
489.,291

52U.lb7
579 .421
651 .U07
7 3 6 . 2 2 3
823 .096
9}9.978

10 17..@2
1129.5*
1255 .59
14L 1.22
1559 .28
17 U5.12
19 U9. UU
218<?.45
2453 .89

6 5 1 .
FJQ2.735
9 3 8 . 7 4 1

1227 .02
1616 .76
2 0 2 6 . 6 2
27E6.b6
3 7 2 5 . 7 6
4 6 1 2 , 3 6
5 4 7 4 . 5 7
6268.7U
6 9 8 3 . 0 6
7U65.66
7785.18
IJ017.22
8 1 4 2 . 7 8
8f3B6.lq
7 8 1 6 . 7 3
7 3 2 4 . 7 3
6597 .09
559C,.f?5
4 3 1 8 . 6 9
272?.d5

FU!1D78 E99L.PI fl 9 W.

6.31,57
!i9fl.*1
653 .128
715.4U3
79J.751
‘)C6.OUU

10I)1 .6
1FJ51.31
I?.18.J
11’}5.>!
1302.47
1418.71
15 u,). b~)

E9qL

628.33J
b2f>.779
683. 199
747.3111
827 .539
UU2.45tl

1039 .57
1 0 9 I . 5 5
1151 .55
12U1.01
1.350.0
106’).52
;5,14.5!I

SIt7P

3JJ.851
2’)6.035
2 1 7 . 7 3
U2Q.7U9
5U1 .bq9
578. 128
~~b.g<)s

1198.

1135 .41
1109.Ob
10$5.78
9713.74d
7 3 1 . 1 2 7

PFBAL

:).158
O. 152
0 . 1 5 1
:i.143
1).12’j
0 . 1 3 1
lJ.ltib
0.147
:.IU2
u. 13f#
0.137
..13t,

0. lJ:.

7~5.457
S’UU.331

1C89.22  ‘
1397.61
1767.&l
2140.44
2747.  95
3qqi4. 46
u 2 7 . 1 7
4534.U1
u552  .C’6
5281.7
5637.77

54.475
158 .775
2U(I,5
416.975
r(jfl.qzs
737.1’)9
954 .149

119J,I.)L
1QU2.85
1LU9  .7
1’441.3
<1’J7.7!2
z’JQh  .25

.



1Y9 1 2686 .1 7C6.065  15471.3 5%?’$.81 U.135 1669.22
2931.
3 1 7 9 . 3 5
3Q2Q.75
3665 .12
390U.62
u144.&J
0.3%5.75
0628 .12
4871 .79

7Q6.U2
781 .t13
8< a. 1146
f322.Pw9
e22 .055
8~,5.577
772 .b5tJ
7Z0.C5Q
6U9.4  17

h39f18. 2
1 1 ) 2 2 . 1
1~5~:.9
11881.9
11229.11
la7u 1.9
9’JFII.79
8946 .81
7593. 6fJ

5 4 5 0 . 6 8
5 3 6 7 .
5197.C1
4937 .91
Lm.ao .5
U193.01
3712 .8
3171 .12
25G~.  86

9. 13*
0.132
?. 131
0 . 1 3 1
o.12ti
0.12b
0 . 1 2 5
‘.123
0.122

17$7.00
7938.16
2C9Q.07
2.?61J.  16
2 4 5 1 . 7 3
2 6 5 5 . 9 9
2B$J(). V1
31.27.32
3398.. ?6

lf157.55
2002 .29
2 1 6 2 . 9 5
233v.23
25.%. 12
273b.97
29 b6.7U
3218 .31
3U9U.7

476.9S4
3 7 3 . 9 0 6
181J.8L)9
‘29. G8b

- 2 5 2 . 5
- 8 8 7 . 4 6 1
- 7 6 0 . 0 5 8

-lc3u.9f3
- 1 3 5 3 . 1 7

<
1 “)7?
1979
1 9tJ:!
l!, )]l
195.2
1 Q83
19du
1985
1986
1997
198M
191jq
1990
1991
199.?
19y3
1990
1995
1996
1997
1991i
1999
2000

!3.319
9.334
0.358
‘7.335
‘.3 L-a
t3 .32
3.357
~.37
().37!4
0 . 3 6 9
“ -. 3 6 5
0.3{)3
0 . 3 6
0 . 3 5 2
0 .343
C+.335
0.328
0.321
‘ . 3 1 6
0.311
0 . 3 0 6
f). 3
0.295

0.086 0.432
,). C66 C. 602
0 . 0 5 9 0.633
0 . 0 5 $ 0 . 6 7 6
.:. i”53 1.b76
13.959 0.663
().067 0.69U
I). 166 ?. 794
0.065 0.681
0 . 0 6 5 0.66
fl. !66 I:* (j3~
0 . 0 6 8 0 . 6 1 6
0 . 0 1 0 .581
0 . 0 7 2 o,:~~
0 . 0 7 3 0 . 5 4
3.”?75 If). 525
0 . 0 7 6 0.5-35
0.078 0.082
0.C79 ‘2.465
“0.081 0.449
9.082 c.fJ35
0.0L3U O. 42
0.0116 0 . 4 0 6
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