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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 jurisdictiom.
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-
tiopnal socioeconomic and environmental information to improve OCS deci-
sion making at all governmental levels. In fulfillment of its federal
responsibilities and with amn 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 0CS 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, Lthe 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
guantifiable and qualifiable facts by which (0CS-induced changes can he
assessed. The critical community and regional components are identified
and evaluated. Current endogenous and exogenous sources of change and
functional organization amcng different sectors of community and region-
al life are analyzed. Susceptible community relationships, wvalues,
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
evalualion concentrates on an 2nalysis 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 Ilnformation Service, and the BIM has a limited number of
copies availahle through the Alaska OCS Office. Inquiries for informa-
tion should be directed to: Program Coordinator (COAR), Socioeconomic
Studies Program, Alaska OCS Office, P. 0. 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 significantly in the future energy

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

the 0CS program.

Alaska historically has played a small iole in the U.S. energy supply.
Through 1974, A]aska's 0il output has accounted for only oné percent of
the total cumulative petroleum productipn in the United States (U.S.

Geological Survey, 1975).

However, Alaska acébunts 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 stafe, and it has
been projected thaf 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 0CS reserves in the United

States are in Alaska (U.S. Geological Survey, 1975). Thé development of
Alaska's petro]eum'reserves is also important to the state economy.
Changes produéed 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 0OCS Socio-
economic Studies Program. The objective of this program is to assess
thé potential impacts of proposed 1ea$é sales in the federal offshore
areas of Alaska. The study of the fmpécts of OCS development in the
Lower Cook Inlet is one of a series df studfes describing lease sale
impacts. ‘Already completed is a stﬁdy of the impact of the joint
federa]-sfate sale in the Beaufort Sea (ISER, 1978) and the sales in the
Northern Guif and Western Gulf (ISER, 1979); future studies will be
conducted for'lease_sa]es in the Bering Sea-Norton Souﬁd. The studies
" program is concerned with many aspects of OCS impact on many different
levels. The major objective of this stddy is to examine only a portion
of 0CS impéct, the statewide and régiona] economic -and dembgraphic

impacts.

To achieve this objective, ISER will prpvide a series of economic and
population forecasts through 2000 under several alternative scenarios
for petroleum deve]ppment in the Lower Cook Inlet. ‘By contrasting these

forecasts with a base case forecast, which does not include the proposed
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development, it is possible to assess the major dimensions of the impacts
of OCS development dnApopulation, employment, income, and the state's

fiscal position.

Study Design

This study consists of three major parts: a base]ine study of the
economies of ‘the state and its Gulf of Alaska region,'a base case
projection describing'the future economy without Lower Cook development,
and an examination ofvthe impacﬁ of Lower Cook development. This section'
describes the relationship of each of these parts to the impac£ 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 understqnding of the way the ecdnomy'
works. This type of examination is implicit in the development of
economic models. Making this analysis explicit will emphasize those
éspects‘bf economic growth which arevihportant. 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 0CS
petroleum deve1opmenf. In addition, the historical growth and develop-
ment of these economies provide a point of comparison for future economic

growth, both OCS and non-0CS related.



THE BASE CASE

Petroleum deve]opment'ih 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 0CS resources (or its impacts) can be
described as chahgés from the pattern of economit growth‘Which would

have occurred without OCS development. The non-0CS base case is developed
. to provide a reference point for the analysis of the impacts of 0OCS
development. Comparing a projection of economic activity With 0cs

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

THE ROLE OF SOCIOECONOMIC PROJECTIONS

Projections serve two important purposes--they serve as a means of
determining futuré demands and needs for services,‘and they allow policy
makers to test the alternative effects of various policies. They'fnCrease
the information available to decision makers. Many present policy

choices have important future TmpTicatiOns which must be considered.

For example, current po]icy»decisibns regarding Lower Cook OCS petroleum
déve]opment will have their major effect in the middle of the next

decade. By providing descriptions of the mdst probab]e future (or
futures) socioeconomic projections serve as a framework for makihg

policy choices.

METHODOLOGY
This section describes the methodology used to make the projections of

Alaskan economic growth in both the base case and 0CS development cases.
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Two econometric models, statewide and regional, are used to make the -
projection. This sectiOn.wi]] describe the models used and their

strengths and weaknesses.

The Statewide Econometric Model

The basic model to be utilized in the analysis df the OCS development
scenarios 1§ the statewide econometric model of the A]askan 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 ecOhomic modei,
a ffsca] model, and a demographic mode].' 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 outsidé 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, mahufaCturing,
federal government, and the exogenous component of construction. - The
nonbasic industries are tranSportation—commUnication-uti]1t1es, wholesale
and retail trade, finance—insufénce-rea] estate, services, and the

remainder of construction.
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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

S SR

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

1

most important component of persona] income. The Alaskan labor market

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

Because of this, thelmost important determinant of Alaskan wage rates

is U.S. wage rates; wages are also affected by rapid growth of employ-

o T we B Gty

ment in Alaska. ‘An.estimate of disposable personal income is made by

adding an estimate of nohwage”income.to wages and sa]ariésﬁand;adjusting_
this by deducting income taxes. The level df»rea1 disposab1e-income is .
found by deflating disposab1e personal income by a relative price index;

the major determinants of A]askan prices are U.S. prices, theisize of

i
[
[

the econbmy, and the growth rate of the economy. Incomeé determine the

demand for local prdduction; incomes and output are simultaneously

determined.

Population is determined based ubon a projection of each of ‘its com-

. - ponents—-bikths, deaths,;and migration. The model uses age-sex-race-
f; -specific survival rates'and age-race-specific fertility rates to project
- births and deaths for the civilian population. Total civilian population

is found by addingvciv111an'hét mfgration 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

VVVVV




- _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 pobu]ation.

The fiscal model, which provides important piéCés of information for the
ecbnomic mode],‘aTso pYoVides a framework for analyzing the effects of
a]térnate 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 gqvernment emp]oyment, and the amount spent 6n
capital improvements which determines a portion of employment in the
constfuction industry. A1l three submode]s‘are 1inked through their

requirement for information produced by the other submodels.

The Regional Econometric Model

The regioné] model provides an allocation of emb]oyment, income, and
population in the state to seven regions of the state. . These Eegionsv
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 attivity 1n_dther regions; the most
notable of these %s Anchorage. The demographic component of the regional
model is much simpler than that compohent 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
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weighted average of the nonenclave population to‘nonenc1ave employment
ratio for the Staté and the lagged ya]ue in the region is multiplied by
the ndnenc]ave employment td estimate nonenclave popuTation in the
current year. The weights are based on the proportion bf state popula-
“tioh in the régioh.. Enclave employment'is added to honenCTéve population
to‘determine tota]_regiona] population. Enclave émp]byment includes the
military and major construction projects such as the trans-Alaska
pipeline. The regional model has no fisca] component and must accept an
exogenous pattern of wége 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, pobu]ation, and income in the regﬁona1'modeT are constrained

to total to equivalent variabies 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 resu]ts; The prin-
cipal strength of these models is that they capture the essence of the -
Alaska growth process. Export_base3industries and government create
'growth directly through hiring and indirectly through the demand gener-
ated by their employees for Tocally produced goods and services. Incomes
earned by these export base workers and fhe workers who supply the goods
-and services provide the basé of the economy. Compated to two alternative
forms, the economié base and input-output models, the econometric specifi-

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

10

=

[ — .-_—....
Lo d i 4

,__
!

o, | .

o




T

o] ] 1

1 1o

o o o

Al

industry growth. The‘economic,base model is useful for projecting
marginal changes but assumes that changes in the support sectorvére
proportional to changés jn basic sector employment. This misses both
the feedback effect of the growth of the sUppqrt sector incomeé and fhe
change in the responsiveness of the support industries over time. While
input-dutput mbde]é;more~brecise]y define thevinterindusfry f]ows>Of
purchases‘of goods'and servfces,Ait representé the econemy dh]y at é;_
particu]ar pofnt invtime; "The econometrié_approach can captﬁreszme of
the changing relationships over time,_and these arevdéscribed by historic

changes or incorporated_by thegmode]er.

‘The 1imits on the econometric method define the limits on the acceptance

6f the resulting projections. No mode]:issable to capture_revolutionary
changes which violdte the-assumptions upon which the‘modeT”is<bui1t,
unless structura]IChange has been foreseen and incorporated by fhe.v
modeler. The ]imitétions_@f the mode},increase the more the]hddeT is
extended into the future and the more ]ocation§11ybprecise5the model is.
expected to be. In other words, morevconfidence shou]d be piaced.in.the
1985 results than those for 1995, and statewide_projettions are'mo}e :

Tikely to be "correct” than regional results.

Another important 1imitation:of this model is that the projections
should be considered contingent.  The accuracy of the projeCtions
dépends on the continued relevance of the model's historica]rstructure

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

1



tribution of the exogenous variables. One result of this contingency is
that the projections may not necessarily agree with the actual levels 6f

. the projected variables for any given year. Projections are based on

the average historical relationships between the projected variables and

_itﬁ-pbrtant exogenous variables. This leads to two reasons why projections
in any year may differ from the actual levels of projected'variab1es.-
First, estimates of the level of important exogenous vakiab]es may
differ from the adtua] levels. Sécond]y, in any given year, the relation
between projected and exogenous variables may differ from theAhistofica1
average. Cyé]ica1 effects may'causé year]y'divergence from»tﬁe general
trend of economic growth. The relationships described by the»mbde],
whi]e they may not predict actual levels in any particular year, describe

the general trend of,future'A1askan economic growth.

The final Timitation of the results concerns the projection of the

regional distribution of state growth. These resu]ts are merely alloca-

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

be assumed to be a detailed ana]ysis of the regional economies and -

should not replace such analysis.

The géhera] approach to be pursued in the projections of the impacts of

Lower Cook 0CS development will be as follows: A set of scenarios will

be deve]opéd which'contain’no'Lower Cook OCS development. These scenarios

will be run using the MAP model and will serve as points of‘comparison
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for each a1ternété Lower Cook scenario. Each of the Lower Cook develop-

1 3

ment scenarios will then be run. Each of these runs will then be  A

.compared to the appropriate base'run~to,eXam{he the impact of this.

o

hypothetical deve1opment-0n’the maJOr'qiménsibnsﬁof the Alaskan ecohomy.

The effect of alternative Lower Cook deve1opment scendrios wi]]’be

[; examined. Part II describes the historical growth in Alaska and its
[: Gulf of Alaska region;u Part‘III presents the projection of economic
activity in a base case which contains no offshore activity in the Lower
. | . _
: COOk._
[
1
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TI. THE ALASKAN ECONOMY, 1965-1976

‘Introduction

The methodoiogicai framework used 1n this report is that of economic

base theory. This theory exp]ains regiona1 growth and change as the

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

Industries whose inputs are primariiy a function of export demand are
classified as basic inoustries.-’The remaining industries{are c]assified
as nonbasic in that their output.and.empioyment lTevels are’functionaiiy
related to.the. 1eve1 of state 1ncome Economic base ‘models " are tractab]e

and have re]ativeiy modest data requ1rements Their use in 1mpact anaiys1s

: -1s we]] estabiished

The period 1965-1978vwasochosen to provide a 1ong—term 1ook at the"
changes in the economy. “The period contains three significant events:
the major Upper Cook Inlet 0il development, the Prudhoe Bay lease sale,

and the construction of theutransinaska 0il pipeline. The Prudhoe Bay

lease sale in41969 marked the beginning of,A]aska as a'major-petroieum

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: popu]ation emp]oyment and rea] persona] income.
These variables prov1de an oyerv1ew of the state S ‘economic growth

during the period 1965 through 1978.
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TABLE 1. GROWTH OF EMPLOYMENT POPULATION,
PER CAPITA AND PERSONAL INCOME, ALASKA
- 1965-1977

Real Personal Income3 Real Per

'ngu]ation1 Emp]oyment2 ($ 1967 Million)  Capita Income4

1965 265,192 70,530 910.8 3,435
1970 302,361 92,476 1,883 4,060
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 351,150 128,178 1,819.4 ‘ 5,180
1975 404,634 1,313 23 5,713
1976 413,289 171,714 : 2,551.2 | 6,172
1977 411,211 164,100 o 2,482.6 5,940

Compound Annual
Growth Rate

1965-1977 3.72 4.10 8.57 . 4.67
1970-1977  4.49 -~ 8.54 - 9.57 4.86

]A11 estimates State df Alaska Department of Lébor Research and
Ana]ys1s Section, Population Estimates by Census D1v1s1on, except 1970
which is Apr11 1970 Census of Population.

2

Alaska Department of Labor, Statistical Quérter]y) various years.

3U.S. Department of Commerce, Bureau of Economic Analysis, Regional
Economic Information System, July 1978 printout. (Deflated using Anchor-
age Consumer Price Index )

4Rea| personal nncome divided by popu]at1on
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Population and Demographic Change

Population grew at,a compound annual garowth rate ‘of 3.7 percent from
1965 to 1976. From 1965 to 1970, population grew at a compound annual'

rate of 2.66 percent; The compound gkowth rate from 1970 to 1977 was

. 4.49 percent, a difference of 1.83 percentage points. _Three-querters

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 popu]atiOn;increased by ]5.2_percent between 1974

and 1975.

The size of the'population_is strongly 1nf1uenced'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_opportunitieé‘in thefstate.*‘Tab]é 2 details the growthﬁin

population from 1965 to 1977.

A small region experiencing rapid,economic growth would be expected to
experience net migratfon as a response terxcess demeud in local 1abor
markets. This was the Alaskan experience. Migration accounted for

55 percent of the total change in population between 1970 and.1976, :
after which out-migketion occurred. In 1975, it accounted for 89 percent

of the inckease in population.
Table 3 describes the age—sexvdistrﬁbution for the years 1970 and 1976.
This;comparison'reveals two observable trends. First, the proportion of

males in the population'declined;g_Second]y, the working-age population

17



"TABLE 2. POPULATION GROWTH, ALASKA
1965, 1970-1977

—-y

- Estimated Population % Increase
Number Number " Natural - Net as of : over

of Births of Deaths = Increase ~ Migration July 1 Previous Year -

1965 = 7,063 1,400 5,663 4,538 265,192 3.84 Y“

1970 7,560 1,431 6,129 1,672 302,361 2.66) [“

1971 7,312 1,455 . 5,857 4,712 312,930 3.50 :

1972 6,948 1,467 5,481 5,870 324,281 3.60 L;

1973 6,611 1,464 5,047 937 330,365 B X" B [?

1974 7,006 1,468 5,538 15,256 351,159 . 6.29 -
1975 7,470 1,522 5,948 47,527 404 ,634 15.23 {E

1976 7,912 1,617 6,295 2,360 413,289 2.14 _

1977 8,378 1,606 6,772 - 8;850~‘  A1,211 - .50 L 1;

]Average annual compound growth rate between 1965 and 1970.

SOURCE: 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, except 9
1970 population from U.S. Department of Commerce Bureau of the
Census, 1970 Census of Population.
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: TABLE 3. ALASKA POPULATION
- AGE-SEX DISTRIBUTION
j 1970, 1976
B 190 o 1976
j Males _Fema]es‘ _Total : Ma]eé Females Total
A1 ages  S6.2 457 516 48.4
i 03 16.5 15.7  32.2 M B2 213
[i 14-19 57 5.2 0.9 6.6 6.0  12.6
; 20-29 12.4 8.7 2.1 1.2 0.4 21.6
L 30-39 7.7 6.5 142 . 7.8 7.8  15.6
—_— 40-54 8.1 6.6 147 7.7 7.2 14.9
. . 55-64- 2.5 2.0 4.5 3.1 2.6 5.7
K 64 + 13 10 2.3 112 2.3
:
g
. , 'SOURCES: U.S. Department of Cornmérce, Bureau o'f the Census, 1970 Cenfsus
B - of Population.
= U.S. Department of Commerce, Bureau of the Censuﬁ, 1976 Survey
N - of Income and Education Microdata Tape. '
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(14-64) increased relative to the total popu}ation. In spite of the
vrapid 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 essentia]]j
vanished, and the remainder was demographiéa]]y "normal? with respect

to their age-sex characteristics.

The dependency ratio (population/employment) fell from 3.76 in 1965 to
2.41 in 1976. As previously explained, the TAPS constfuction project

and its isolated, enclave nature attracted workers but few dependents.

Employment

Total nonagricu]turaT wage and sa]ary.empTOyment grew by 132 percent
from 1965 to 1977 (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 perceﬁt, or about 52 percent higher than fhe pre-1970
rate. As a result, more than 77 pefcentvof the total growth 1in emp]qy~

ment occurred after 1970.

The relationship between growth in employment and growth in total-
' bopu]ation indicatesvthat.emp]oyment growth was accompanied by rela-
tively few dependents. 1In 1973, the ratio of total popu]ation—tof
: émp]oyment was 3.01. Between 1973 and 1975, the marginal ratio or the

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

only 1.44, considerably less than one dependent per worker. As a result,
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the overall ratio had declined to 2.51 by 1975; this ratio remained at

this level through 1977.

The different ratesvéf growth in‘population and'emp}oyment were related
to the peculiar natUre of employmeht-durihg the 1973—1975”period{"The
expansion of the mining sector and'tﬁé'frans—AlaSka bipe}ihe.conétruction
were characterizea by enc]ave-type:work campé. Theirgrelativeiiso]atioﬁ
and the.harshness of CampvTifefen¢duraged‘embToyment‘of a-transitofy_ |
work force. This work force emBOdied_*atypica1" dependent/workef
ré]atibns. Overall, the aggregaté indicators indicafe a.rapid]y growing

eConomy. The‘major‘growth in the period occurred after 1970.

BASIC SECTOR GROMTH » |

The grdwth of the;expprt base'Qas a majqfvfofce_determining'the,growth‘
of the Alaskan economy during this period. ThiS'seCtiohlwil1 exémiﬁe‘:
the growth of the.various.industries which,méke up the_Alaskan basic
sector. By examining the growth in each,indﬂstry, we cén see fts fe]a—

tive importance to Alaska's econdmicrgrowth.

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

Thbse industries where thé level of activity is affected pkimari]y_

by external factofs will be considered basic 1ndustries.':Mining,_
agricu]ture—fofestryéfisheries, manufacturing,;federal government,’and
construction are basicrindustries. Thevdemahd for"the.prpduéts bfvbbth.
mining and agficu!the—foréétry;fishérfes is determfned ininationé] and

international markets, not within the A]askan'ecohomy._ Manufacturing
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is largely a part of these two industries since food proceésing and .
petrochemicals are its major cqmponents. The level of federa] govern-‘u

ment activity in Alaska is determined.by decisiéns’made outside the state. )
Construction has both basic and nonbasic components; however, major {;
éhanges in construction activity are determined by exégehOUS‘inf1uences, jm

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

. Table 4 presents data on the growth rates_of'emp1oyment and wages and

salaries. The growth rate of wages and salaries differed considerably

by sector over thé historical period.. By taking the ratio of growth | [f
rates of wages and_sa]aries_to emp]oyment by sector, one can derive. a -
measure of relative income behavior over the period 1965-1976. Over fhe [}
whole periqd, relative incomes increased more rapid]y in the basic -
sector than in the support sector. The ratio of relative increase is t;
3.16 (this is the ratio of growth in wages and salaries to growth in [j

employment in the.basic sector div%ded by the same ratio in the support
- sector). A1l 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 EE
three reasons.

-First, the growth of wage rates can differ between ihdustries. Second]y, -
the hours worked in different industries can differ. Finally, the com- S
position of industrial employment growth may not be proportional. )
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Agriculture-forestry-fisheries is left out of this table.

During the period,'ehangesvfn the

coverage of fisheries employment distorts the real growth in this industry.

2

SOURCES:

Alaska Department of Labor, Alaska Labor Force Est1mates, Estimates of Total Popu]at1on

various years.

Alaska Department of Commerce and Economic Deve]opment The Alaska Economy: Year End

‘Performance Report 1977

edow ) UID Oy O oy Oy Oy oo oy Yy ) —1 I
TABLE 4. ALASKA ECONOMIC GROWTH BY SECTOR
1965-1976
Compound Annual Rates of Growth
1965 - 1976 11970 - 1976 1973 - 1975
, (2) . (4) - (6) ,
(1) Wages & . (3) Wages & . ’ (5) Wages &
. Employment Salaries (2/1) Employment Sa]ar1es (4/3) Employment Salaries (6/5)
Basic Sector! 2.9 16.7 5.76. 4.7 23.6  5.02 13.8 54.2  3.93
Mining 12,5 - 23.1 4.9 - 16.3 - 37.8 68.8
Construction 15.2 29.1 .27.9 . 50.6 82,2 1 157.8
Manufacturing 4.6 111 4.7 13.0 1.1 - 15.5
Federal Civilian . .3 - 7.6 .8 8.0 3.5 12,7
Federal Military - 2.7 5.7 . =40 4.3 - 4.1 2.5
Support Sector - 10.2 8.6  1.82 12.3 24.1 - 1.96 23.7 . 2.5  2.22
Transportation- ’ B : ‘ _ : ’ ’ '
Comm. -Ut111t1es 7.4 16.9 - .9.6 1 22.8 26.0 - 58.7
Trade » 9.7 16.4 - 10.2 19.3 19.7 38.9
Finance-Insurance- ‘ : ‘ o
Real Estate - 11.2 18.5 14.8 -  24.4 18.1- - 30.3
Services - 12.6 24.3 16.0 . 30.9 - 28.5 68.1
Other | | | o | o A
- State Government 6.6 . 15.7 2.38 5.4 15.8 2.93 6.0 23.0 3.83
Local Government 10.1 18.8 1.86 11.1 21.7 1.95 1.9 20.5 1.72
Total Nonagricultural _ o . o , ' , : c
Wages and Salaries? 6.0 17.5. 2.92 7.8 ‘_23,4 . 3.0 16.5... 47.5 . 2.88

Inc]udes military wages and salaries from U.S. Department of Commerce, Bureau of Econom1c Ana]ys1s,
Regional Economic Information System, July 1978 printout.



Overall employment in the basic sector grew at a much slower rate than
the remainder of the économy in all but the pipeline years, 1973-1975.
Between 1965 and 1976; basic sector employment 1ncreasedvat an'average
annual rate of on]y'2;9‘percent per‘year, cdmpared to 6 percent for the
entire economy and 10.2 percent for the support sector. After 1970,
industrial growth rates were much c1oser——basic sector emp]oymént‘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 $a1aries earnedvin the basic sector
grew only .8 of a percentage point less than the economy-wide average of.
17;5 percent. After 1970, basic sector wages and salaries greW‘s1ight1y.

faster than the economy as a whole.

'Thé effect of pipeline construction on the growth of the economy can be
vseen in the period 1973 to 1975. Employment in the basic sector grew at
~13.8 percent ahnua]]y; while the economy grew ét 16.5 percent. Wage§

and salaries 1ncréased mbre rapidly, incfeasing 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 fédera] civilian employment was virtually stable.
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The most rap1d1y grow1ng basic 1ndustry was construct1on EMp1oyment'
grew at an average annual rate of more than 15 percent throughout the
period; thjs was more than tw1ce:the growth rate of the economy. The

obvious reason for this growth was the construction of the trans-Alaska

| pipeline which began in 1974, The»most rapid increase came in the

period between-1973 and 1975 when construction emp]oyment increased at
a rate of 82.2 percent per year. The state estimated that in 1976 con-

struction emp]oyment connected with the Alyeska project’was approx14

: mate]y 15,000, or 50 percent of the total state construct1on emp]oyment

(A]aska Department of Labor, 1977) Wages and sa]ar1es m1rrored the

growth in emp]oyment, 1ncreas1ng at an average annua] rate of 50. 6 per—

cent after 1970.

Mining emp]oyment'also-increaSed at a rapid rate throughout the period;
its average annual rate was 12.5 percent. Unlike construction, mining

experienced cyclical growth. Mining employment increased'between 1965

“and 1970 to 3,000, then. fell tové,OOO"in 1973 before increasing to 4,000

in 1976.

The early growth in m1n1ng resu]ted from d1scovery, deve]opment and
production of 0il and gas from the Kena1 Pen1nsu1a and Cook In]et
f1e1ds.> 0i1 was djscovered 1n.1957‘at the Swanson‘R1ver, and production
increased from one million barrels oerqmonth in 1966 to a peak in 1970
of 7.5 million barrels pergmonth.' Employment associated with these
fietds grew at an annual rate of approximately 40 percent'in the late

sixties, causing mining emp]oymentqto_trip]e,betweenv1965_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 thev'

1970s, the deve]opment of the Prudhoe Bay fields resulted in the expan-

sion of the mining industry. This déve]opment 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.emp10yment and wages and salaries increased at

" rates more than three times as great as the economy.

Manufacturing in A]aska has traditionally been associated with the fish-
ing industry. Over the period, food manufacturing, because of its
relation to the fishing 1ndu§try, showed cycTica] growth; employment -

| fell between 1973 and 1974 and did not rise again until 1976. The
fastest growing sector of manufacturing was “other" manufacturing which
cdnsists principally of patroleum reffning, petrochemical, and printing
and publishing. Between 1965 and 1976, employment in "other" manufac-

~ turing increased at an average\annua] rate of 6.5 percent, which meant

that this sector was increasing its share of manufacturing emp]oyment.

Agriculture-fisheries-forestry depend bn the development of'the state's
renewable natural resounces, and 1ndependentvestimates of employment in
‘these industries suggest little growth. Forestrybemp1oys only about 22
people statewide; most of the Togging emp]oyment is accounted for in
Tumber and wood products manufacturing‘(Scott, 1979). One indicator nf
agricultural activity is employment reported in a yearly agricultural
survey. This surueyvreports 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 ahd Géme fiéh'ticket data, emp1oymeht was estimated
to have increased from about 4,340 in 1970 to about 5,720-in 1976. This
is an annual gfowth rate of 1.3 percent (Rogérsvand'ListOWSki, 1978).'\
Table 5 shows some additional indicators of.the'gkowth of the3fisheries
industry. The catch and Va1ue stdtistics éhown in‘this.tab1e iiTﬁstkate

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

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

real value fell unti1_1975,faftef which it began to grow again.

In sUmmary, emp]bymeht in the basic industries grew rapidly but not SO
rapidly as the totaT,economy; ‘The major growth in the basi¢'se¢tor.Was
in. mining and construction. The traditibné]iy.importahtvfishfng ihdﬁstryv
did not keep up with growth inlother bésic sectors. 'Federéivgovérﬁment

employment, while providing a stab]e.base'for the econohy,-actuaT]y

~declined.

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

from the early fifties (Goldsmith and Huskey, 1978B). This growth in the

" ronbasic or support sector of - the Alaskan economy means that equivalent

increases in basic emp]oyment will lead tp greater_growth.. Table 6
illustrates the effect of structural change.on growth. The Tagt.two,
columns show what growth would haye'béen'with the inen basic.seétor :
growth and the maintenance of 1965 énd_1970 fOta1—to—ba§ic katibs. In

all cases, these ratios underestimate the. economy's real growth.
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Catch
(million 1bs)

Va1ue'($000)

Real Value
($000)

Real Vé1ue_
Per Pound

TABLE 5. ALASKA FISHERIES ACTIVITY
1970-1977

1970 1971 - 1972 1973 1974 ' 1975 1976 1977
533.6  471.0  422.5 513.1  454.2  442.4  615.7  674.5

97,497 85,585 92;431 142,353 144,809 129,402 240,858 350,889
88,957 75,735 79,751 117,842 108,147 84,965 141,266 193,328

$0.177 $0.16 $ 0.13 $»O.23 $0.24 $0.19 $0.23 $0.29

SOURCE: Alaska Department/ofACommerCe and Economic Development, 1977.
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TABLE 6. THE EFFECT OF STRUCTURAL CHANGE,
ALASKA, 1965-1976 .

v ‘ " Total  Total - Change 1in
Total Non- - Civilian Ratio of - Employment Employment Total Employment/
“Agricultural Total Basic Total/ - When Using . When Using - Basic Employment
Year . _Employment  Employment Basic =~ 1965 Ratio: 1970 Ratio (from previous year)
1965 70,530 - 31,393 2,25 - 82,879 - -
1970 92,476 35,028 2.64 - 78,697 - -
1971 97,584 35,447 2.75 . 79.638 93,582 . 12.19
1972 104,243 36,137 2.88 81,188 95,404 9.65
S 1973 109,851 35,849 - 3.06 80,541 94,643 -19.47
1974 128,178~ 45,698  2.80 102,668 120,645 1.86
1975 161,313 58,502  2.75 131,637 154,686  2.57
1976 SN, T4 63,732 . 2.69 143,185 168,256 . 2.02

Basic Employment includes: Mining, Contract Construct1on Manufacturing, Agr1cu1ture -Forestry-
Fisheries, Federal Government, and Military. . -

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



An ana}ysislof the marginal change of total emp]oyment to basic emp]oy;
meht reveals that it has been declining since 1970. While employment

in the support éector‘hasvcontinued to grow in response to employment
aétivity in the basic sector, this growth has been at a decreasing rate.
This decreasing growth rate began after 1972 when the marginal rate
first fell below the.séven-year average of the total-to-basic employment

ratios.

Table 7 provides aidetai]ed description of the structure of Alaska indus-
try in 1965, 1970,’aﬁd two pipeline years--1975 and 1976. The support
industries asta group expanded. - Trade and transbortation—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,Wi1j expand local market opportunities tor reasons

already cited (impbft 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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W _ o TABLE 7. DISTRIBUTION OF EMPLOYMENT, ALASKA
- : E ' 1965, 1970, 1975, and 1976
[ . o . .
= | 1965 - 1970 1975 1976
: v . g % of Total % of Total % of Total . % of Total
. : ) Industrx Employment - Employment Emp]oyment Employmnent
- ' Total VWage and Sa]ary o . B o ‘
‘ Emp]oym;nt . ‘ . 100.00 . . 100.00 160.00 - 100.00
E Mining : . . n _ 1.54 3.24 2.35 2.3
: Contract Construction . /1_ o 9.15 7.45 16.04  17.61
E Manufacturing 8. 5.48 . 5.98 - 6.02°
Food - 4.26- 4:04 . 2.68 2.98
rg Logging Lumber and Pulp . 3.27 2.98 . . 2.09 - 1.89
Other Manufacturing ~1.36 1.45 “1.20° - 1.14
E W) - . .
Transportation, Communication, - : K '
— and Public Utilities 10.30 9.85 -10.21 9.18
: . : Trucking and Warehousing 1.72 1.7 . 2.45 1.89
L v _ Water Transportation. . 1.47 .80 - .86 .78
- o : Air Transportation . 2.72 - 3.32 2.96 ~  2.70
alE : Other Transportation o .76 .95 1.3 1.08
b - Conmunications and - . _ oo , ;
- Public Utilities 3.63 2.89 . - . 2.69 - ... 2.73
. . Trade ' : o 14.11 16.61 - 16.25 16.05
; . Wholesale A - 2.63 : 3.51 3.66" "3.55
o ’ . Retail 11.48 13.10 12.58 12.50
' ' General Mdse, and Appare] 2.69 3.63° 2,55 2.48
Food Stores . 1.65 1.85 . ~1.62 1.74
Automotive & Service Stations NA. 1.81 177 - 1.68
Eating/Drinking Estab]1shments 2.77 ©3.02 3.88 . 3.76
- _ Other Retail ~4.36 2.78 2,76 0 2.84
Eé . : Finahce, Insurance, and , S .
: Real Estate . - 3.08 3.35 - 0 3.74 - 414
Services. - . . 10.65 - ©12.37 15.58 - 16.71
Hotels, Motels, and Lodges 1.46 1.57 1.96. 1.87
Personal .96 .92 .57 . .54
Business - = . ' 1.97 2.16 . 4.54 5.04
Medical : : - 2.03 2.35 ©2.68 ‘ 2.92
Other ' T 4.22 5.37 5.83 - 5.75
B , Government 42.06 ' 38.45‘ 29.22 27.89
B Federal 24.72 18.50 11.34 10.45
“J State B 9.87 1n.21 - 9.59 8.22
. Local - 7.47 8.73 ‘8.30 9.21
;ﬁ Agriculture, Forestry, and ' v - v
' Fisheries. .20 .21 .63 .70
: SOURCE: Statistical Quarterly, Alaska Departmeut of Labor, various issues.
[ 2 | .
=
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Table 8, THE ECONOMIC STRUCTURE OF SMALL STATES

. Percent in Percent in
Total °- ‘ ‘ Finance~ - Transportation= :
- Employment Percent 'in Percent in Insurance= Communication= Percent in
{thousands) . Services Trade’ * * Real Estate Public Utilities Covernment

Alaska ; 151.7 - 15.2 17,5 5.1 9.0 34,5
Wyeming - . . °  168.7 _ 13,9 .. 21.9 - 3.4 7.8 22,7
Verzont - 179.5 . 23.4 . 20,7 4.0 4,7 18.2
North Dakota ©227,8 19,3 29,0, C b5 6.1 26.8
~ South Dakota 227.0 - 21,1 27,5 . Ch 5.4 24,9
DCla are + 23403 ) 1619 ) .o 22v0 4.8 512 17.8
yc'\tana » - 263.7 1804 25.2 R 404 708 2718
Idaho ) . 305,5 1. . 25,1 5.3 6.0 21.8
chada ) . 323-7 ) . 4008 -1908. "4!2 6v0 : 16'1
Ncw Hampshire 348,1 18.3 ' 21,5 4.9 . 3.6 16,1
R Hawaii - | o362.2 26,0 25.4 6.9 7.8 24,2
Rhode Island ° . 383.0 ) 18.8 19,9 5.0 3.5 15.7
Maine . 384.3 - 17.0 21.1 3.9 © 4,5 21,3

New Mexico 43009 19.5 22,9 bob © 6.0 26,9 -
Utah . '500.2 . L17.4 .0 26,0 4.6 6.1 - 23,8
Ncbraska ] ) 583'6 17'4 ' 26_v S. 6.6 : 702 22'2
West Virginia . 549,2 .+ 15.8 .22,1 3.6 " 6.6 20,9
Arkansas - - T 0 714,5, - 14,0 ‘ 21.3 4,2 5.4 - 19.0
Mississippl . 778.1 t 14.3 19.7 3.9 4.7 21,2
Arizona .. 829.8 . 18,2 - 2604 5,6 5.2 23.2
Xansas ‘ . 878.5 - . 17,5 " 23.8 4.9 6.0 20,9
_ Oregon 962,7 17.5 T 2347 6.2 5.7 20,3
Oklahoma . 1,001.6 T 1646 23.4 5.0 6.0 22,4
COlOl.'adO . 1,00801 * lgvlf 23!4 ! 'Gol . 6_v5 22-2
Washington 1,40536 » - 18.4 23,7 T 546 5.7 20,7
Average (excluding Alaska) . ' 19.0 - 23.3 4,8 5.8 21,5
5.1 5.3 3.9

. U.S, Average ' 18.8 , 22.1,

Source: U.S., Department of Labor, Burcau of Labor Statlstics, Employment and Barninvs, June 1978,
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TABLE 9. ECONOMIC STRUCTURE OF SMALL STATES

1977
Support
{‘ N ‘ r Employment/
B - Total: ' ' - v : ‘Regional - Regionally
Employment Personal Support/ Index Deflated
Support Industry -~ Income . Personal of Costs Personal
[ﬁ (Thousands) - (Mi1lion $)  Income (U.S5.=1) Income
. Alaska 71,100 4,311 16.5 1.42 23.4
[ Wyoming 79,100 3,073 25.7 90 .23,
. Vermont 94,700 : 2,814 - 33.7 1.02 34.4
North Dakota 136,600 4,044 ' 33.8 .92 - 31T
(‘ South Dakota 132,700 4,104 - 32.3 . .92 - 29.7
Delaware - 114.700 - 4,477 25.6 -1.02 - 26.1
| Montana - : 147,300 4,661 - 31.6 .90 o 28.4
{T Idaho © 164,600 - . 5,128 32.1 .90 28.9
- Nevada - © 228,800 . - 5,059 -45.2. .99 44.7
r New Hampshire 168,400 - 5,547 30.4 1.02 - 31.0
L Hawaii © 234,600 _ 6,773 34.6 1.21 - 41.8
Rhode Island =~ 181,000 6,332 28.6 1.02 : 29.2
E Maine 178,300 6,221 28.7 1.02 29.3
: New Mexico - 227,400 - 6,970 32.6 .88 28.7
Utah 256,300 - 71,510 34,1 .98 33.4
Nebraska 336,500 - 10,491 32.1 .93 - 29.9
West Virginia 264,000 11,129 - 23.7 .85 20.1 .
- Arkansas 321,100 11,878 27.0 .89 24.0
E% Mississippi -:331,800 - 12.019 - 27.0 .89 - 24.0
! Arizona 446,600 - 14,943 29.9 .99 . 29.6
E Kansas 464,700 19,802  23.5 .93 21:9
3 Oregon - 511,500 16,651 30.7 .998 - 30.6
' Oklahoma 510,400 ' 17,839 28.6 .. .98 28.0
[ Colorada 558,900 ‘ . 18,752 29.8 .98 29.2
& Washington 755,900 27,534 - 27.5 .998 27.4
E ]Support sector includes: Services, Trade, Finance-Insurance-Real
L Estate, and Transportation-Communication-Public Utilities..
[ SOURCES: U.S. Department of Labor, Bureau of Labor Stat1st1cs, Emg]oxment
[ - and Earnings, June 1978.
2 u.s. Department of Labor, Bureau of Labor Stat1st1cs, Monthly
E - 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 transportatidn'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-public 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.sfates and
_relates the differences to personal income. When personal income is
Vjadjusted tb ref]éctrcost differences among regibns; the differences
among the states converge. The ratio of}support per one million dollars
in personal income is close to 30;00 for a]]vstateé, independent of

size. Alaska's ratio is less than 40 percent of the average.

There are a number of reasons for Alaska'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 fof.support sector services.

Finally, the geographical extent of the state and its lack of economic
integration (except through the state government sector) make it more
.profitable for some parts of western and soufheast.Alaska to.exchangé
diréct]y with»the Lower 48 rather than to rely on the Alaska support

sector.
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- | Unemp]oyment h

j? Chronic high unemp]oyment has been endemic to the Alaskan economy

. ‘Table 10 reveals that the rate has remained near. 10 percent every year
since 1970. This was,substahtﬁa]iykabove the natioha] average. On]y

[” 1h 1975 did the state rate fa}T below 10 percent, but the number of

’ unemployed remained high. | |

)

— The increased ‘demand fof skilled labor was 1arge1y,met by in-migkaffon.

- The dincrease in the-]eber force_pafticipation ratevmay also explain the

r? high unemp]oyment-rate, bUt'this'reasoh must:be'viewed cautiously;- The

:v Tow dependency ratio:a550ciated’wfth thejmfgranfs and the:economic ,

y motivation for their migration would, in itself, raise the 1abpf force

ol participation rate. ThebincreaSeejin_the labor force partieipation 

= rates appear to coincide with the‘peak~years.of in—mfgratioh. N

Another factor associated wifh chronic unemployment is the seasonality of

employment. One measure of seasona11ty is defined by the rat1o of the

r fourth quarter emp]oyment to the third quarter employment. The closer
L this index is to one, the less seasona] is the 1ndustry, Table 11 Shows,
:E the seasonality of A]askaiindustfies; Seasona]ity has decreased in

ij 'importance throughout the historical period.« In'1960, the overai]

L= seasonality index was .8313. 1In ]975,.it was .9402;>the inereése in

B seasonality in 1976 Was due to the pipeline conStfuctien employmeht in

= the summer of}1976.
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TABLE 10. UNEMPLOYMENT, ALASKA
AND UNITED STATES

1965-1976
. ’ ) - Alaska
Alaska Alaska United States -Labor Force
Total Unemployment Unemployment Participation
Unemployed Rate (%) Rate (%) Rate (%)
1965 7,7007‘ : 8.6 4.5 | 38.16
1970 9,700 | 9.0 4.9 o 39.94 :
1971, 12,100 10.4 5.9 . 40.97
1972 12,900. 10.5 5.6 41.27
1973 13,900 0.8 4.9 - 42.78
1974 14,900 - 10.0 5.6 46.00
1975 14,900 8.3 8.5 | 47.40
1976 21,000 10,5 7.7 52.65
SQURCES: Alaska Department of Labor, Labor ForcglEstimates, various years.

Alaska Department of Labor, Estimates of Total Resident Population.
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TABLE 11. SEASONALITY OF EMPLOYMENT, ALASKA |
1950, 1960, 1965, 1970, 1975, and 1976

1950

1960 __1965 1970 1976

Mining 6267 7143 .7949  .8556  .9009 9690
Construction 7900 .5862  .6460  .7279  .8374  .6906
Manufacturing ©.2880  .5137  .6531  .5457  .6886  .6714
Transportation, :

Communication, and : ' ' o

Public Utilities 8248 .9683  .9125  .8851  .9887  .887l
Trade . .e226 9718 .9905 ~.9733-'  1.0048 9120
Finance, Insurance, o ‘_fAﬁ» L R SR -

and Real Estate 1.0000  1.0000 .9706 .8942 -~ 1.0000 - .9270
Services . L9583 L9123 L9664 .9716  .9812  .9387
Government 9632 9815 .9617 19810 1.0049  .9689
Total 7505 8313 .78 L8800  .9402  .8733

Note: Figures for 1977 are not available.

1975

SOURCE: State of A]aska,‘A1aska Labor Force Estimates, various years.
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The decrease in seasqna]ity since 1960 has been the result of a number

of factors. Even though seasohé], incomes in petroleum-related con-
struction and.constrﬁction in geneka] were high en0ugh»so that workers
in these sectors could sustaih their consumption all year—round.b Con-

' séquent]y, thé démand 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’ﬁ11110n ih 1976 represents a 17 percent:increase'when converted
to real terms. Savings of this magnitude probably served to stabilize |

 emp1oyment both'by reducing demand‘during peaks and increasing it during

pl;s]ack'periods; Finally, construction technology partially adapted to

winter construction conditions.

Real Income Per-Capité

.- The statistics in Table 1 reveal an impressive real growth rate in per

capita income of 4.86 percent per year priméri]y as a result of increases

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

income would double approximaté]y every 14.6-years.

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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CTABLE 12. ANCHORAGE CONSUMER PRICE INDEX
' (1967'=-100)'

I R Gy

% Change

[1 -% Change _ o
- o _ Over ' United Over
v Anchorage = = Previous - States ~ Previous
[j Year _Index _ - Years o Index __Years
[j 1965 9.2 =l 945 -
: 1970 109.6  3.07" 6.3 a3
B 19711249 300 1213 4.30
1972 115.9 2.66 © 125.3 3.30
g 1973 120.8 423 1331 6.23
= ~ 1974 133.9 10.84 7.7 10.97
- | 1975 152.3 - 13.74 161.2 9.1
[ 1976 S84 774 17050 - 5.77
1977 175.0 6.64 1815 6.45
. ]Average annual rate of price'increase‘1965—1970
L SOURCE: ~ U.S. Department of Labor, Bureau of Labor”Statistics,
Washington, D.C. ~ : ' -




Prices rose relatively faster in A]eska after 1975. Bottlenecks resulted
when the rapid increase in demand was met by a relatively fixed supp1y,
Persons whose incqme 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 19703. Seeond1y,_this gkthh was
largely funded by revenues exogenous to the state's economy (i.e., the

- $968 million in lease bonus monies from the Prudhoe Bay lease sale).

The growth of state government expenditures, when derived from exogenous

sources, can influence the 1eve1 of economic activity through two channels.

First, increased state expenditures will lead to increased emp]byment 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 avefage‘annual
rate of 21 percenf»(Go1dsmith, 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) atter 1972. In examining expenditures in thebperiod

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 expend1tures have grown more rap1d1y over the
whole per1od while cap1ta1 expend1tures grew more rap1d1y
between 1970 and 1972 These suggest that each type of
'expend1ture may be sens1t1ve to d1fferent factors w1th
_ operat1ng expend1tures responding to increases in demand
and captta] expenditures responding more to‘avai]able

revenues.

An examination of.Teb1e 13 reveels that hea]bpeh capita obereting_endt_.
cap1ta1 expend1tures 1ncreased between 1970 and 1972 Reé]uper capita
operating expenses 1ncreased at an average rate of 19 9 percent wh11e_
cap1ta1 expend1tures increased at a rate of 32.3 percent per year.

After 1972; operating exbenditures increased'et a rate of’3,4vpereent;

and capital expenditures actua11y'decreased at a rate of -6 percent.

PEtro]eum revenues and federal government transfers have historically
provided the major portion of state heVenues. In 1973, these‘sources
aceounted fbr 62 pehcent of the state'government's income (Kresge,-

1977)._ These“c1eah1y-represent exogenous sources of income and, as

such, contribute to the growth process.
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TABLE 13.

Fiscal LResideqt 1
Year Population
1977 | 413,289

1976 404,635
1975 351,159
1974 330,600
1973 324,800

1972 312,930
1971 302,361
1970 294,560

| Compound Annual
Growth Rate

1970-1977  5.0%

- 1972-1977  5.7%

1970-1972 3.1%

1

" STATE REAL PER CAPITA OPERATING AND
 CAPITAL EXPENDITURES -

1870-1977

(Constant 1967 Dollars)

Operating

Expenditures
Per Capita

Capita] »
Expenditures

$1,224.88

1,156.97

1,199.
1,168;
1,108.
1,038.
~ 990.
722.

7.8%
3.49%
19.9%

92
14
15
74
64
20

Per Capita
$409.17
486.57
548.54
475.66
497.07
555.11
374.77
317.02

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% .
23.8%

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).

as of the beginning of the fiscal year was used.

42

The population

o

T L)




The Economy Since 1977

A reView of some evehts\and charaqteristics of ‘the A]askaﬁ ec0nomy sfncé
1976 provides some useful insighfs jnto»the,economylduring the first
half of thé seventies. Whi]e‘bost-197fvdata for mdét of the base]ine 
socioeconomic indicators are not available af this fime,-défa for a- |

number of other available aggregate indicators will be discussed.

At the stéte level, post-1976 data in&icate that agQregate.]eve]S'of
economic activity haye receded'frbm their 1976 levels and reVea]_that
stateQide employment grew at a compound annua] average raté of 4;10 per-
cent between 1965 and 1977. For the period ]970_thr6Ugh 1977,_thércom5
pound growfh»rate was 8.54»per¢enflper year. This higﬁér rafe wasfa |
result of»the-71,624.workers»added to the workFforce between 1970 and
1977, an increaselof over 77>perceht. Most.of this growth (75.7 percent)
actually occurred after-1973, ref1ecting the influence of the TAPS proj-
ect. By 1977, however, the‘aVerage étatewidé emp}oyment level was 7,164
below its 1976 level, an indication that the economy was entering a post-

boom period.

“Employment data recently published (Alaska Department of Commerce and»

Economic Development, 1979) provide further substantiation of this in--
terpretation. The downward.frend_in state émb]dymenf 1éVe1s continues
through 1978 with employment almost 6 percent below the 1976 level. In
addition, pre1imiﬁary data for 1979 suggest little Fhangevfrom_1978.
Between 1977 and 1978, the statewide unemployment rate increased from
9.2 percent‘to 11.1 percent, lending further credence to thevinterpreta—

tion of an economic slowdown.
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It is important~t0'1obk beyOnd‘the total employment figures when evalu-
ating recent eéonomic conditions.. A c]dser examination of thege 1978
and preliminary 1979‘data reveals that employment has remained rela-
tively étab]e or grown s]ight]yvin most sectors; Contract constructidn
employnent declined from a peak of 30,233 in 1976 to 12,240 in 1978, a
decrease.of 17,993 (A]aska Department of Commerce and Econdmic Develop-
ment, 1979). The data aTso feyea], howéver, that total employment only
_dec]ined by 10,155, sd other sectors of the economy -actually expanded‘by

7,838 employees.

Statewide income statistics are consiétént with-ﬁhé employment data. -
Total nominal personal income increased from $4.187 billion in 1976 to
$4.370 billion in 1978; Although this is é 4.37 percent increase, it is
more than vitiated by the rate 6f‘inflétion for the same period.. As an
indication of the general inflation rate, the Anchorage CPI increased by
14.26 pefcenf from 1976 to 1978. Thus, if the income growtﬁ'is adjusted
. for inf]étion, the two-year performance represents a decline of over

9 percent in real terms.

. During the 1976—i9781period, statewide per capita income increased from
$10,254 to $10,851 in nominal terms (Alaska Department of Commerce and
Economic Development, Division of Economic Enterprise, 1979). This

5.82 percent increase represents a significant decline in real terms.

The Anchorage eéonomy'éerves as a locus for approximately 50 percent df

the income and emp]oyment generated within the state. Data indicate
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that the statewide slowdown in economic acthity is being felt in

Anchorage. In 1977, the avérage'ieve} of emp]oyhent in‘AnchOrage was
77,858. By 1978, AnchOfage emP10yment‘had declined to 74,888 (Alaska
Department of.Labor,.1979)..’A]moét-ha]f of thisrdecliné was. in the
contract construction sector wher¢ employment fell from 7,795 in 1977
to 6,431 in 1978. Pfe]iminafy daté'fof‘1979 suggest a further decline
in this sector (A1aské Department of Labor, 1979); »During this same
period, the Anchorage unemployment raté iﬁcreased frbm,6.9'percent to
8.3 percent (Alaska Departmentbof Commerce and Economic Dévé]opment,_

1979).

Income statistics for Anchoragé are'consistentiﬁitﬁ the Qiew that the
area is experiencing é,mOdestvecohomic sTowdown. Aggregate.real pér-
sonal income grew from $579.3 million in 1970 to $1,185 billion in 1977
(Table 18). The 1978 real personal income is $1;1607 bi1lion (Alaska

Department of Commerce and Economic Development, 1979). This représents |

“a decline of 2.05 percent in real terms. Nomina] per capita income in

‘Anchorage increased.from‘$11,430 in 1977 to $12,152 in 1978 (Alaska
Department of Cbmmer¢e and EcOnomic Development, 1979). .When_thesé
figures'éré deflated by the CPI, they beéomef$6,528.and:$6;481,'respec_
tive]y. While ‘this 15 a deé]ine‘in'reai terms, the decrease is genér;v

ally smaller than that experienced elsewhere in the state.

The various subregions within the Southcentral region have generally

experienced significant]y different growth patterns from Anchorage in

the period 1975 through 1978 (Yakutat is exé]uded from this discussion
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since the Census distfict data include Skagway). Nominal per capita . -
incomes'increased in all of the Census districts excepf 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_capifa‘increase—-44.96 percent. However, only Kodiak and
CordOVa—McCarthy measured increases in nominal per capita incoﬁe in
excess of fhe Anchorage CPI (Kodiak, 44.96 percent; Cordova—McCarthy;

- 32.20 percent; Anchorage CPI, 23f05 percent) over the three-year period.

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

OVERVIEW
The major impacts from OCS development in the Lower Cook Inlet are pro-
jected to occur_in the Gulf of Alaska region. Thé Gulf of Alaska region
is the most populous region of the state. It contains almost 60 percent
of the stéte's popu]ation. Many of the events‘whfch have influenced the
growth of the state occurred in the Gulf of Alaska region. .The Cook
In]et‘oil and gas fields are located in that region, and the terminus of
the trans-Alaska pipeline js also in the Gulf of Alaska region at Valdez.
- This region also contains one of the major fishing ports in the state at
Kodiak. Anchorage,-the state's major metropolitan center, is in the région.
The region and its sdbregibna] economies experienced rapid growth between
1965 and 1970. The Gulf of A1aska region grew fastef than the state and

increased its share of state employment from 53.6 percent to 56.5 percent.
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The Gﬁlf of A]askanrégion‘contéins twd major subregions, Anchorage -and
Southcentral. fhe,Anchorage region consisfs of the Ah@horage Cenéus

Division. ‘Southcentfa] fnc]udeé éix Census Divisionsﬁ Kénai,_Seward,
Matanuska-Susitné,‘Va]dez-Chitina-Whittier, and Cordova—McCérthy; It

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

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

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

The Southcentral region cbnsists of a series of small, rural economies.
This section will eXamine'the‘grbwth of the Gulf ovalaska‘s,two,SUb—.

regions during the'1965—1976 period.
ANCHORAGE

Overview

The_deve]bpmént of‘AfaSka as a major ¢il province With the Cook Inlet
discovery and the,subsequent~Prudhoe Bay discovery p]éyed a'mqjor ro]e
in the déve]dpment bf Anéhorage. Thé construction activity associated
wifh_the development of TAPS provided an additional stimulus to Anchor-
age that>had important effects on thé,size and structure of the ]ocaT

.economy. Popuiation; employment, énd income showed rapid grthH from‘

1965, with the pace of growth ihc?easing after 1973.

The data presented in Table 14 indicate that popu]atidn growth in Anchor-
age was responsiVe_to the gkowth in:ecohomic activity. Fkomv1965 to
1976, population grew at a compound annual growth rate of 5.56 pertent.

Between 1974 and 1976, the population of Anchorage increased}by an
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TABLE 14.
Anchorage
Population
1950 30,060
1960 82,833
" 1965 102,337
1970 126,333 H
1971 135;777
1972 144,215
1973 149,440
1974 © 153,112
1975 177,817
1976 185,179
1977 195,826
Compound Annué]
Growth Rate |
11965-1977 5.56 -
1970-1977 6.46.
1973-1976

- 7.41

POPULATION GROWTH, ANCHORAGE
'AND ALASKA, 1950-1977

Alaska
Population

128,643
226,167

265,192 -

302,361
312,930

324,281

" 330,365
351,159
404,634
_413;289
411,211

3.72
4.49
7.75

SOURCE: Alaska Department of Labor.
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Percent of State
Population in Anchorage

.23
;37

©.39
A2
.43
44
.44
.44
45
.48 |



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

86 pertent of the population change, was the result of in-migration.
The dependency ratio (tota]lpopu1atj0n/1abor force) fell from 3.01 to
2.53 between 1970 and 1976. | o |

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-perceht (State of Alaska, Department of Labor,

1979).

Other heasures of ernomic activity and growth showed Simf1ar patterns
of behavior. For example, freight tonnage passing throUgh the port"_

: ihcreased 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 majof>me£ropo1itan aréa 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 eéonomic activity throughout the
state. Major pipé]fne construction (TAPS) occurréd 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 bésic functions'ih the Anchorage economy since these

sectors serve the rest of the state.

‘State government is also a'basic sector from the city's viewpoiht.-

Employment and expenditurés by state government are determined by factors
largely exogenous to1Aﬁchorage's économy.b On the other hénd, the manu—
factufing sector in Anchprage,_béreft of fon prdcessing, is3tai1ored'to
the iocal economya(subp1ying sﬁecialtykpkodhéts,to thé-AnChorége sfokes)'

and is, therefore, nonbasic.

Table 15 presents the Sffuctura]”ébmposition ovanchbraQe, A]aéka, and
the'Uhited‘States for the years 1965, 1970, 1975, and_]977.], Anchorage
has a structure much closer to the United States'than‘does the state.

TheAtrade and services sectors in Anchorage-appeafvto have roughly the
same relative importance as in'thé United States.,'Substantia] differ-

ences still remain, however.

The diversification and growth of the Anchdfage economy is further
documented in Table 16. Several sectors demonstrate significant growth

relative to the state. iManufacturihg,'serviCes, and state government

each greW’re]atively by over 30 pekcent between ]970_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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 TABLE.15. INDUSTRIAL COMPOSITION
, VERTICAL DISTRIBUTION (PERCENT)
ANCHORAGE, ALASKA, AND UNITED STATES

ANCHORAGE , ALASKA S UNITED STATES

INDUSTRY 1965 1970 1975 1977 1965 1970 1975 1977 1970 1975 1977
Nonagricultural o : ,
Wage and Salary = 100.0 100.0 100.0 100.0 100.0-100.0 100.0 100.1 100.0. 100.0 100.0
Mining 1.2 23 1.9 1.8 1.5 3.2 2.4 2.8 0.9 1.0 1.0
Construction 10.2 8.4 10.1 10.0 9.2 7.4 161 2.4 5.0 46 47
Manufacturing " 2.6 2.4 2.3 2.3 8-9 8.4 6.0 6.3 27.3 23.8 23.8
o Transportation 8.5 9.3 10.5 9.8 10.3 9.8 10.2 9.4 6.4 5.8 5.6
" Trade | 17.2 205 21.4  21.3 14,1 16.5 16.2 17.1 212 22,1 22.3
Wholesale 4.0 5.3 5.9 5.4 2.6 3.4 2.5 3.6 5.4 5.4 5.3
Retail . 13.2  15.2 15.6 15.9 1.5 13.1 12.6° 13.5 15.8 - 16.6 16.9
Finance-Insurance- | E o ' '
Real Estate 4.2 4.7 5.2 6.0 3.1 3.3 3.7 4.7 5.2 5.5 5.5
Service and Misc. 12.3  15.4 19.5 21.7 10.7 13.2 16.2 - 16.6 16.4 | 18.2 18.7
Government * 3.0 37.0 20.1 27.2 42.1  38.2 29.3 30.7  17.7 19.1  18.5
Federal | 30.6 22.6 14.7. 13.2 24.7 - 18.4 11.3  11.0 3.9 3.6 3.3
R - 5 S O A e

'SOURCE: Anchorage Annua]_PJanning Information FY 1979, State of Alaska, Department of Labor,
Research and Analysis Section.
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TABLE»TG,
INDUSTRY 19
Nonagricultural -
Wage and Salary - - 45,
Mining - , 3.
Construction _ 50.
Ménufacturing 13.
Transportation - 42.
Trade - 56.
Wholesale ' 69.
Retail ' . 52.
Finance-Insurance- o -
Real Estate 63.
Service and Misc. - b2,
Government 43,
Federal b5,
State 23.
Local 44,

-]Prelimihary"éstimate

SOURCE :

o O1 O

ANCHORAGE INDUSTRIAL'COMPOSITION
' PERCENT OF STATE

1976

53.

1974 975 1977
158 43.2 427 48,
3.5 4.2 3.2 28.9
417 27.2  25.1  47.3
144 16.4  15.8 16.5
'45.0 44.5 46.9 149.
'58.3  57.0  57.8  57.2
71.5  69.1 - 69.5  70.7
'55.2.  53.5 545  53.6
64.3  60.3  60.0  63.6
529 520 53.9 607
438 429 40.8°  42.9
55.1  55.9  54.8  57.6
28.1  26.1  28.6  31.0
51.3  44.6  35.6 7

- 63.

April

1978

50.6
28.

=) Ny (@)

18.
47.3
55.5

- 71.9
~51.2

" 63.5
70.0 -

43.
58.
38.

OO ™ o

Anchorage Annual Planning Information FY 1979, State ofiA]aska,
- Department of Labor, Research and Analysis Section. ‘



mining and local government declined by a significant amount relative

to the state.

Implicitly, al] Of'the’sectors where the emp]dyment-shares are over
50 berqent of thelstéte can be viewed as having basic (or eXport) |
components. By'this Criteria, construction; trade, finénce-inﬁurance-
real estate, and services were all basic sééfors in 1978, exporting
to the rest of the state. Note the dramatic decrease in the share of
construction emp]qyment beginning in 1974 and continuing through 1976.

This coincides with the peék years. of TAPS construction.

Table 17 further documents the increased diversification accompanying

2 The ratio of civilian basic to.civilian

Anchorage's economic growth.
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

Table 18 reveals the growth in aggregate real ‘income as well as real per

capita income. Aggregate real income increased by over 200 percent in
the twelve-year period; and per capita real income increased by 60.0
percent over the.same period. The‘compound annual growth ratesAfor
several time periods are shown on the table. The table reveals that

the peak pipeline years account for the greatest growth rates.

2One caution is necessary in interpreting the table. The manu-

facturing and agriculture-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

Agriculture, Forestry,
and Fisheries

Mining
Contract Constructioh

Manufacturing

1965

Transportation, Communication,

and Public Utilities
Trade |

Finance, Insurance, and
Real Estate

Services

Federal Government
State Government

Total Civilian
Basic Employment .

Total Military Employment
Total Basic Employment
Total Basic/ _
Total Employment

Civilian Basic/TotaT
Civilian Employment

1975

1973

55

4975

1970 1976
33 s 82 110 . 100
371 . 958 769 1,301 1,409
3,127 3,514, 4,178 7,054 7,587
7910 1,018 - 1,286 1,573 1,629
-0- -0-  -0- 230 697
1,195 1.642 2,239 - 3,611 4,195
350 573 825 1,010 1,229
500 1.208 1,323 2,612 3,510
9,395 = 9,509 9,558 10,222 9,813
1,672 2,421 3.667 4,056 4,053
17,434 20,895 23,927 31,779 = 34,222
15,190 12,884 14,089 12,642 = 12,179
32,624 33,779 37,976 44,421 46,401
7113 - .6155  .5872  .5398 .5440
5683 4726 .4563  .4680

- SOURCE: A]aska3Department of Labor, StatiStica] Quarterly, varfousvissues.
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TABLE. 18.

GROWTH IN PERSONAL INCOME
ANCHORAGE AND ALASKA,

(Millions of 1967 Dollars)

Anchorage
~Personal Income Per Capita
1965 393.8 3,849
1970 579.3 4,585
1971 649.2 4,781
1972 690.4 4,788
1973 731.0 4,892
- 1974 830.2 5,422
1975 1,060.0 5,961
1976 1,147.2 6,195
1977 - 1,185.0 6,141
Compound Annual
Growth Rate
1965-1977 9.62 3.97
1970-1977 10.76 4.26
1973-1975 19.03 9.12
© SOURCES:

o

System, July 1979 pr1ntouts

1965-1977

Alaska .

Personal Income

Per Capita

Pertent of State
Personal Income

910.
1,288.3
1,379.1
1,465.1
1,662.3
4

7

2

6

1,817

2,311.
2,551,
2,442,

8

8.57

9.57

17.81

in Anchorage

3,435
4,260
4,407
4,518
5,031
5,180
5,713
6,172
5,940

4,67
4.86
9.12

‘Alaska Department of Labor, Estimates of Total Resident Popu]ation.

—
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.43
.45
.47
47
.44
.46
.46
.45
.49

U.S. Department of Commerce, Bureau of Economic Ana]ys1s, Regional Econom1c Informat1on
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Real personal income increased.from $393. 4.m111ion (1967 do11ars) in _
1965 to over $1.1 biTjion:in 1976 (U S Department of Commerce, 1978) )
This represents a real rate of growth of almost 10 percent annua]]y |
More dramat1ca11y, the annua] growth rate surged to 19 03 percent dur1ngv

the peak of TAPS act1v1ty in 1973—1975 When these f1gures are converted

to a real per cap1ta bas1s, the growth rate is 4.04. percent per year from a

1965 through 1976 with a h1gh of 9. 12 percent per year from. 1973 to 1975

(U.S. Department of Commerce, 1978).

Tab]e 19 1nd1cates that emp]oyment in-the Anchorage economy 1ncreased

at a compound annual. growth rate of 8 22 percent from 1965 to- 1976 and

at a compound annual ratevof 9.68_percent from-1970 to 1976;a.Statew1de, ,

employment grew eVen more rapid]y.;eAs 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 of unemp]oyment'increased in every year but'1975 (see
Table 20). The six-year period (1970-1976) witnessedra_126-percent
increase in the nUmber of unemployed 1n the'Anchorage 1abor market.
The statewide unemp1oyment/emp1oyment relationship was behaving ina.

similar manner falling below 10 percent in one year (1975) after 1970.
Both in—migration and changing 1aborgforce participation were important
factorS*inf]uencing;Anchoragefs:unemp]oyment. Between 1973 and 1974,

Anchorage emp]oyment increased by a little more than 8,000 workers.
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TABLE 19. EMPLOYMENT GROWTH, ANCHORAGE

AND ALASKA, 1965-1977

ﬂ,__‘
e,
N A

i
L

et
b e

Anchorage Alaska 4 Percent of State
Employment Employment Employment in Anchorage
1965 30,678 70,530 .43 |
1970 41,995 92,476 .45 -
1971 45,452 97,584 .47
1972 48,252 164,243 .46
1973 50,627 109,851 .46
1974 58,713 128,178 .46
. 1975 69,645 161,313 .43
1976 73,113 171,74 .43
1977 77,858 164,071 47
Compound Annual
Growth Rate ‘
1965-1976  8.22 8.43
1970-1976 9.68 -10.87
SOURCE: Alaska Depa%ﬁment of Labor, Labor Force Estihatesi various years.
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1965

1970

1971
1972
1973
1974
1975
1976

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

s Ty O O o 7 T £ 1 Bl
TABLE 20. ANCHORAGE AND ALASKA UNEMPLOYMENT
- 1965, 1970-1976 '
: : Anchorage : Alaska
Anchorage Anchorage Labor Force . Alaska Labor Force
Total Unemployment Participation Unemployment “Participation
- Unemployment Rate (%) . .Rate (%) __Rate (%) Rate (%)
2,249 | 6.2 41.44 8.6 38.16
3,267 6.7 43.21 9.0 39.94
4,418 8.2 44.43 10.4 - 40.97
5,140 8.9 44,68 10.5 41,27
5,818 9.7 4440 0.8 42.78
5,980 8.6 49.66 10,0 46.00
5,279 6.7 - 47.85 8.3 . 47.40
7,372 6.9 - 50.56 10.5 52.65



In-migration plus natural increase accounted for, at most, 3,672 of
these workers. The remaining'55_percent, or 4,414 workers, must be the
result of increased labor force-participation. Inspection of Table 20

lends support to this conclusion.

The economié "Boom" associated with the TAPS project undoubtedly encOuf—
aged increased 1dbor force partiéipat}on. Then, as the,informatidn
about labor market conditions fi]teréd to the waer 48, the 1n-migratioﬁ
response was triggered. The response wés 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). . Concurhent]y,kthe labor

force participation rate fell to 47.85, and the Ungmp]oyment rdte dec11ned;

Avpossib]e.reconci]iation of thése.data is achieved by assuming that a
significant proportion of the in-migrants were employed elsewhere fn the
state even though they resided in Anchoragé. During this period (19744
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
exp]oitation and déVe]opment of natural reSourées; The fisheries of
Sputhcenfra] are among the most important in the state, aécounting for
approximately half of the industry's statewide catch. The Upper Cook
Inlet region was the site of the state's first major hydrocarbon_devgl;

opment and remains the center of the state's petrochemical industry.
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TABLE 21.  ANCHORAGE POPULATION GROWTH -
- 1965, 1970-1977 ‘

Estimated PdpuTation o % In¢rease

Number Number Naturé] Net - asof . over
- of Births ~of Deaths Increase - Migration . July 1’ ;:;Previous_Year

1965 o - 02,33 -
1970 3,285 89 2,79 2633 4.30]
1971 3,192 473 2,719 6,725 135,777 7.8
1972 3,019 490 - 2,629 - 5,809 144,215 6.21
1973 4,287 428 3,823 1,402 149,40 3.62
1974 3,023 481 2,682 g 1,déof 183,112 2.46
1975 2,990 S07 2,483 22,222 177,814 1604
1976 3,472 '~ 519: .  ‘2,953 ' 4,412 185,179 RRY
1977 4,108 7773331 4447 192,957 S

1Perc_ent average annual increase. .

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

A1aska Department‘of Health and Social Statistics, as reported
by the Municipality of Anchorage.
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During the time period undek 1nvestigatioh,_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 fhe growth of the Southcentrél.regioh during the

mid-1970s.

Population

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

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

of the construction 6f 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 shoﬁs the ebmponents of population

growth in Southcenfral.

From 1973 through 1976, the historic relationships betﬁeen population
and employment-seem inoperative. In 1965, the ratio of employment to
population was 4.2, implying approximately 3.2 dependents bér employee.
| If one analyzes the data from i973 to 1976, a different pattern emerges.
During that period, employment increased by 10,899 workers, but the
population only expanded by 19,7]5 people. The marginal ratio of Vl
popu]ation-to-empioyment fell to 1.81, or less than one dependent?.

per worker.

This departure from the traditional etonomic[demographic reiationship -

can be partially éxp]ained by the sectors résponsib]e for the.rapid'
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TABLE 22. POPULATIONVGROWTH; SOUTHCENTRAL

ALASKA, 1965, 1970-1977

Estimated

_ Pbpuiation‘ % Increase
Number Number Natural . Net - as of - over
of Births of Deaths Increase Migration July T Previous Year
1965 | | 30,235 |
1970 863" 215" eag] 37,5002 4.4°
1971 505 139 366 926 38,832 3.4
1972 505 138 367 - -406 38,739 -0.2
1973 718 173 545 =31 39,253 1.3
1974 768" 231% st 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
]9775 , . v
| ]Data is from State of Alaska, Department of Hea]th and Soc1a1 Serv1ces
Office of Information Systems.
2

Data is from April Census.

3Annua] average increase from 1965 to 1970.
4

Data is from 1974 Vital Statistics Drov1s1ona1 F1gures, Stafe of A]aska,

Department of Health and Social Services, Health Information System Section.

5Figures for 1977 are not available.
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growth: mining and construction. Empjoyment in these séctors is more
transient than employment in other sectors where there is greater like-
1ihood of employees' taking Up permanent residence. The employment
rotation patterns and enc]avevnatufe-of mfning activity encourage a
nonresident workforce, further reducing the demographic iﬁpact'of mining
development on atparticu1ar area. The TAPS construction project was
imbqed with all of the above characteristics; hence, it had minimal
démographicvimpacts. Had ‘historic relationships (pre-1973) held, there
would have been 31,607~add1t10na1 depehdents [(10,899 x 3.9510,899)]

 rather than 8,816. - N N

Aggregate Measures of Economic Activity in Southcentfa] Alaska

Table 23 révea]s the importance of the TAPS-related construction activity
as an economic étihu]us to the region. The pace of activity, as measured
by income and empioyment, quickened after 1973. Between 1965 and 1976,
total employment more than trip]ed.' Over two-thirds of the measured
change in employment occurred between 1973 and'1976.. Thevgrowthvin
regiona] real income exhibited similar behavior, increasing by over

250 percent from 1965 to 1970, but 67 percent of this increase océurred

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 eariy in the period

with the development of the Kenai-Upper Cook Inlet fie]ds.. Petroleum
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o TABLE 23. GROWTH OF EMPLOYMENT, POPULATION. AND

- PERSONAL INCOME, SOUTHCENTRAL REGION
' - 1965-1976 |
y | | _ ~ Real .
_ S R Personal Income
{i Population - -  Employment -+ '($ 1967 Miltion)
B 1965 30,235 7024 . 9.6
{ﬁ 1970 37,809 9,582 . 143.5
. 1971 39,227 10,127 6.2
( 1972 39,148 10,735 1492
[j 1973 ©39,716 12,131 1740
T 1974 41,98 - 13,645 1975
In ' : _ _
1 1975 51,923 18,300 o 271.8
[ 1976 59,431 - 23,030 3360
- Compound Annual
[} Growth Rate A
1965-1976 o636 T2 deam
1970-1976 7.83 15.74 ©15.23
Total Percent : ' :
Change . 96.56 - 223.22 . 251.50

r SOURCES: A1l estimates State of Alaska Department of Labor, Research and
» _ Analysis Section, Population Estimates by Census D1v1s1on except
' 1970 which s Census of -Population. : . ;

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

U.S. Department of Commeree, Bureau of Economic'Analysfs;'Ju1y 1978.
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activity in the Kenai fields can be described in.two periods.‘ Field
development occdrred in the first period (between 1961 and 1968) which
included the deve10pment of both onshore and-offshore fields. During.
this phasé, mining employment increased by over 600 percent. Major
construction of:pétrobhemica1 faéi]ities also took p]éce during this
period. Three betrpchemica] plants and seven pipe1ines were Comp]éted

between 1961 and 1968.

The second major phése was production. By 1970, all the major compo-
nents of the-petroleum industry were in opefation (Mathematica] Sciences,
Northwest, 1976). Since 1970, the industry has exhibited a'cyc1ica1 '
pattern of employment, first declining, then‘inéreasing 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 avérage rate of over 20 percent. The construction of
TAPS and the transshipment facility at Va]dez 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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EMPLOYMENT BY INDUSTRY

Section worksheets.

A]aska State Housing Authority, Alaska, Yakutat, Comprehens1ve
Development Plan, Anchorage 1971.

TABLE 24. _
SOUTHCENTRAL ALASKA
Annua] Average Percent Increase
Industry 1965 - 1976 1970 - 1976 1973 - 1975
Agriculture, Forestry, 3 o _
and Fisheries 138.44 1 37.87 - 5.76
Mining 821 .37 ' 18.59
Contract Construction 20.71 ~ 85.19 131.70
Manufacturing 9.53 11.90 E .55
-Food 6.30 8.65 .20
Transportation, Communication, B o
and Public Utilities 9.51 . 2.09 32.62
Transportation 9.15 - 34.50 49,33
Communications 22.71 - 19.69 .2.86
Public Utilities 5.90 .8.38 - 12.66
Trade 10.88 - 122 31.72
Wholesale 11.95 . 10.59 60.82
Retail 10.47 - 11.46 23.95
Finance, Insurance, and . 1 | _
Real Estate 10.57 14.68 25.86
Services 12.12 - 16.72 21.56
Hotel 11.61 20.09 24.77
Personal 3.37 - 4.28 -1.01
Business 18.49 37.07 78.12
Medical 11.60 9.15 -6.89
Other 9.64 11.54 24.90
Government o B _ o
Federal -3.80 -4.28 . 5.65
State and Loca] 8.49 7.50 6.33
Total 11.26 15.74 22.82
SOURCES:  Estimated from Alaska Departmént'of Labor, Research‘and Ana]ysis‘

Alaska Consu]tants, Inc., Anchorage, Alaska, Yakutat, Comprehensive

Development P]an December 1976.
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70 percent of regional construction emp]oyment in 1975 and 78 percent

in 1976.

The ofher major basic industry in the Southcentral region is the fisheries‘
industry. This 1nddstry is composed of fish harvesting and fish processing
employment. The émp]oyment data must be interpreted with caution. Employ-
ment recorded in nonagricultural wage and salary emp]oyhent excludes self-
employed workers, traditionally a major component of fishery employment.
.The nexus between emp]oyhent and income is aTso weaker than in other indus-

tries since catch and prices are subject to substantial annual variation.

The estimates of employment presented in Table 25 are based on catch‘and
~gear statistics for three regions: Prince w1111am Sound, Cook Inlet, and '
Southwest. These regions include more than the_Southtentra] region but
provide a rough estimate of industry behavior in the Southcentral region.
Employment for the period averaged 2,107 workers with peak emp]oyment
(2,388 in 1976) only 13.3 percent above and the iow emp]oyﬁenf (1,853 in
1972) 12 percent less than the average figure. The real value of the
catch appears to vary corisiderably from year-to—year, suggesting that

the industry was characterized by widé fluctuations in 1nComé pef worker.
Since 1970, the catch has ranged from 233.8 mi]]ion_pounds.(1972) to
363.6 million pounds (1973), and the real value from $32.47 million in
1971 to $63.5 mi]]ibn in 1977; Given re]ative priceé for various species,
the value of the catch is obviously affected by its compoéition as well

as its volume. - Some of the annual fluctuation in value i1lustrated in

Table 25 is probably related to annual variations in catch composition.
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TABLE 25. ESTIMATED FISH HARVESTING EMPLOYMENT
AND VALUE OF CATCH '

1970 197v 1972 1973 1974 - 1975 1976 1977

1

_ Employment' 2,193 2,052 1,853 2,235 1,998 2,031 2,388 -
Catch2 269.3  256.6  233.8  362.6 2545 256.8 245.4 215.6
(m1111on 1bs. ) s v ‘ R _

Value? 40,681 36,658 44,773 73,496 65,912 60,971 93,668 115,377

(thousand $)

 Real Value . 37,117 32,869 38,631 60,841 49,225 40,033 54,937 63,568
(thOusand $) R N R ; o A

1Rogers and L1stowsk1, 1978

A1aska Department of Commerce and Economic. Deve]opment 1977.*

B Va1ue is def]ated by the Anchcrage CPI



The manufacturing sector of the Southcentral région 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).

Although the manufacturing sector has experienced some cyclical instability

- associated with food processing (primari]y due to variations in the fish
harvest), the petrochemical component of the sector has given it relative

stability.

The final basic settor 15 the federa] government. Federal governmeht
employment actually fell from 975 in 1965 to 637 in 1976. The Towest
point was in 1974 when emp]oymént was'595. Military employment in the
region also followed the same pattern. »Mi]itary employment in 1976 was
1,660 less than in 1965. The primary reason for this was the closure of

the Kodiak NaVa] Statfon.

Table 26 summarizes the growth in the basic sector for the time period

1965-1976. Basic sector employment mbre-than doubled from 1965 to 1976.
The decline in fedéraT government (military and nonmilitary) emp]oymeht
between 1965. and 1973 was offsét 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

70 -

‘....-.’-1(

i

L

B - ! | i 1
. i B A 4

S P

i .

]

.

| o 1 L 4 [\ ‘,5 il i T l il

S r"—v-.q N



SRR R SR S S R R v S

™

A B !

"
A4

E\ix.» ? '[ i el '.'T.W e N 1

ST

al

1I"""_"
Tha i

&

TABLE 26.  BASIC SECTOR GROWTH SOUTHCENTRAL ALASKA

1965,

Industry

Agriculture, Forestry,
and Fisheries

Mining

Contract Construction
Manufacturing
Federa],Government

Total Civi]ianja
Basic Employment

Total Military Employment
Total Basic Employment
Total Basic/
Total Employment

Civilian Basic/Total
Civilian Employment

762

1975, and 1976

1970, 1973,
1965 1970
19 99
345
880 583
1,188 1,647
975 828
3.407 3,919
2,651 2,110
6,058 6,029
.6197 5157
.4090

4782

1973 1975 1976
491 543 680
p80 900 827

| 681 3;656’J”? 6;978
2,627 2,656 3,234
602 672 637
5,041 8,427 12,356
1,039 747 991
6,080 9,174 13,347
4617  .4817 - .5556
4155 4605 .5365

SQOURCES: Estimated from Alaska Department of Labor Research and Ana]ys1s
Section worksheets. . , v

Alaska Department of'Labor, Estimates of the Popu1ation

Alaska State Housing Author1ty, A]aska, Yakutat, CQ#Qrehens1ve

Development Plan, Anchorage,

1971.

- Alaska Consultants, Inc. » Yakutat, Comprehens1ve Deve]opment Plan,
Anchorage, Alaska, 1971.
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for the expansion in the_basic sector. Cohstruction‘emp]oyment grew by
6,297 workers, comprising a]mosf 87 percent of the total employment

growth in the basic sector.

Structural Change; 1965-1976

Tables 26 and 27 illustrate the effects on the Southcentral region of
growth eminating from the construction industry. From 1965 to 1973, the
ba$ic—to—tota1 emp]oyment ratio fell, implying an increased employment
multipljer as the eConomyvbecame more diversified. It is normally
expected that, as a regioha] economy grows, import substitution and
;cgle economies work to reduce (relatively) import leakages, and the
basic-to-total emp]byment.ratio would reflect this'structura1.change by
dec11ning, But, beginning witﬁ-1973, the ratio began to increase and

increased rapidly in 1975 and 1976.

w1th_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 Timited the necessary expansion of the support sector to’
accommodate pipeline employment and reversed the trend of the decrease in

basic sector importance. This tendéncy 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.

e 27 illustrates the structure of the Southcentral ecenomy. The non-

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

EMPLOYMENT DISTRIBUTION BY INDUSTRY

SOUTHCENTRAL ALASKA (ALASKA)

1965, 1970, AND 1976
Percent of Total Employment
Industry 1965 | 1970 1976
Agriculture, Forestry;' A i o 7;,“7' -
and Fisheries 27 ( .20) 1.03 ( .21) 2;95 ( .70)
Mining | 4.84 ( 1.54) 7.95 ( 3.24) 3.59 ( 2.31)
Contract Construction 12.35 ( 9.15) - 6.08:( 7.45) 30.30 (17.61)
Manufacturing 16.68 ( 8.90) 17.19 ( 8.48) 14.04 ( 6.02)
Food" . 15.24 ( 4.26) 13.49 ( 4.04) 9.24 ( 2.98).
Transportation, ' L
Communication, and - S LR : L ’
Public Utilities 7.61 (10.30) 7.93 ( 9.85) 6.39 ( 9.18)
Transportation 5.24 - 5.44 - 4.24 -
Communication .36 .89 1.07
Public Utilities 1.85 1.61 : 1.08
Trade . 11.41 (14.11) 13.96 (16.61) 11;00 (16.05)
~ Wholesale 1.43 ( 2.63). 2.01 ( 3.51) 1.53 ( 3.66)'
Retai] 9.99 (11.48) 11.95 (13.10) 19,47 (12.58)
Finance, Insurance, and o -
Rea] Estate A 2.23 ( 3.08) 2.20 ( 3.35) 2.08 ( 4.14)
Services ~10.36 (10.65) 10.72 (12.37) 11.28 (16.11)
Hotel '1.94 1.61 2.01
Personal .35 .29 .16
Business - 1.64 1.19 - 3.28
Medical . 1.95 2.87 2.02
Other 4.48 4.76 3.81 '
Federal Government 13.69 (24.72) 8.64 (18.50) '2.77 (10.45)
State and Local : IR . o o
Government 20.56 (17.34) 24.29 (19.94) 15.60 (17.43)

SOURCES: Estimated from A]aska Department of Labor, Research and Ana]ys1s

Section worksheets.

Alaska State Housing Authority, Yakutat A]aska 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-

cant]y from 11. 4 percent to 14 percent

Unemployment

Unemployment rates renained high throughout the 1965-1976 pertod. The data
presented -in Table 28 indicate a peak unemp]oyment.rate of over 15 percent
in 1972;'fa111ng.to 12.42_percent in 1575 and rising to over 13.8 percent .
by 1976.. Regional unemployment rateé_remained significantly higher than
the statewide averdge throughout the period even though, as Table 24 indi-

cated, the region experienced rapjd economic growth.3

Personal Income

The income statistics in Table 23 probably overstate the incone effect
of development on the Southcentral region and.the,subregions within it.
Because of the transient and enclave nature of the basic sectors (con-
structfon, 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 substant1a1 port1on of income spent
resulted in 1ncreased imports and reduced the regional response to

increased demand.

3Emp]oyment grew at an annua] average rate of 15.74 percent between
1970 and 1976.
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TABLE 28. ALASKA AND SQUTHCENTRAL ALASKA UNEMPLOYMENT
' 1965, 1970-1976

jnonss IR wuns B eviren B v S s S e S s S s M

: Southcentral Alaska

Southcentral  Southcentral Labor Force Alaska Labor Force

Total" Unemployment Participation Unemployment Participation
» Unemployment Rate (%) Rate (%) | Rate (%) Rate (%)
1965 1,072 0.3 4138 8.6 38.16
1970 1,835 . 13.44 . 3824 9.0 39.94
1971 2,135 . - 14.66 38.90 10.4 . 40.97
1972 2,257 15.03 30.17 s 41.27
1973 2,336 18,07 B A 0.8 4278
1974 2,744 S le80 4509 10.0 | ‘J"'46.oo‘
1975 3,094 12.42  48.68 83 4100
1976 4,502 13.83 C s 105 52.65

Alaska Department.oF'Labor Labcr'Force Esf1mates,‘rarioUS,Years.

" SOURCES:

A]aska Department of Labor, Estimates of the Popu]at1on

Alaska State Housing Author1ty, Yakutat, A]aska Comprehens1ve Deve]opment P1an,
' Anchorage 1971. :

A1aska Consultants Inc . Anchorage A]aska Yakutat Comprehensive Deve]opment Plan,
December 1976.




Table 29 brovides statistics concerning income on a regional and statewide
basis. The statistics reflect very fapid’growth on both a nominal and |
real basis. The region was clearly growing very rapidly throUghout the
1970-t0-1976 time period, especially after 1973 when TAPS-related influ-

ences dominated.
The per capita figures also shdw rapid growth in real income._.If the

1973-t0-1976 growth rates were‘sustained, pef'capita real incomes would

double approximately every eight years.

‘ Summary.

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. ItsAbasic sector (mining,
pipeline construction) expanded.rapidly; and regional emp]oymeht, income,
and population correspondingly advanced. Structurally, the basic sector
| grew relative to the support sector of the écondmy. Much of this struc-
tural shift may prove to be temporary as the fegion's economy (abSent
of‘significant changes in the level of mining activity) reverts to its

pre-TAPS growth path.

A DISAGGREGATED VIEW OF THE SOUTHCENTRAL 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 siie and structure,
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TABLE 29.
Personal
Income

Year (Thousands $)

1965 90,128
1970 157,316
1971 165,099
1972 172,916
1973 210,235
1974 264,428

1975 414,005
548,661

1976

Compound Annual
Growth Rate

1965 - 1976 17.85

1970 - 1976  23.15
1973 - 1975  37.68

GROWTH OF REAL PER CAPITA - INCOME
~ SOUTHCENTRAL - ALASKA

1965, 1970-1976
: ' o State'ReaT
Real Personal Real Per-Capita Per Capita
Income Personal - ‘Personal
(Thousands $) Income ($) Income ($)
95,677 3,168 3,835
146,234 3,79 "4,260 |
143,536 3,728 4,407
149,194 3,811 a5
. _‘174,036' "f4;382 -*ﬁ5;031
197,482 4,708 5,180
271,861 5,236 5,701
335,983 5,653 6,124
12.10 5.2 5.40
1487 - 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, Comprehens1ve
Deve]opment Plan, December 1976,

u.s. Department of Labor, Bureau of Labor Statistics.

Alaska State Hous1ng Author1ty, Alaska, Yakutat Comprehens1ve

Development Plan, Anchorage
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different factors influence their growth’pattérhs. These local economies

will first be discussed and then the question of regional integration |
will be addressed. Because of data limitations, the 1eve1‘of analysis

will be the census division.

Table 30 provides a summary of economic and demographic information
relating to the growth in the local economfes; 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 én annual rate in excess of

15 percent.

After 1970, Valdez replaces Kenai as the fastestlgrowing 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 faci]ities. The
regional boom asSociated with TAPS radiated out.and influenced the
growth of all theb10cé1 economies, with the possible exceptions of

Kodiak and Yakutat.

Growth in the Matanuska—Susjtné (Mat-Su) economy was TAPS-related but
eminated from Anchorage. During the 1970-76 period, the Mat-Su economy
was responding to.popuTation growth as it became a suburban center tied

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

[ﬁ _ ' v - o Personal  Per Capita
. : 1 ) Income . Income
. Population Employment (Million $) (Dollars)
L Cordova-McCarthy RECEE I A LR e
, 1965 1,991 ’ 604 7.5 . 3,767
' 1970 1,857 702 . 9.8 5,277
{j 1976 . 2,353 1,041 17.7 7,522
- Valdez-Chitina-Whittier , o ‘ : S . |
[ 1965 2,39 452 6.1 2,56
L 1970 3,098 831 9.7 3,131
‘ 1976 - 13,000 7,818 ;163.0 , 12,538
{3 Matanuska-Susitna Y S - o
1965 - . 6,125 1,083 13.4 2,188
[N - 1970 : © 6,509 . 1,145 - - 24.3 3,744
[, 1976 14,0010 - 2,269 . 108.9 7,773
. - Seward | : = S : |
, 1965 2,213 . 620 . 5.7 2,576
. 1970 2,336 . 692 8.4 3,596
. - 1976 ‘ 3,395 1,136 25.9 7,629
[; . Kenai R . | L _
1965 . 8,446 1,753 ~ 26.7 3,162
1970 . 14,250 - 3,576 57.2 4,014
1976 o 16,753 6,465 156.0 9,312
Kodiak o . o _ , ,
1965 ‘ 9,064 - 2,310 30.6 . 3,376
, 1970 9,409 2,469 - 45.0 4,783
- 1976 : »9,366 4,153 72.9 7,783
[é Yakutat : _ ' . V
1965 ce e - -
(j 1970 , 350 193 3.0 - 8,571
. 1976 j 550 ' 241 4.2 7,636
[
. ]Civilian nonagricultural.wage and salary employment.
= | A 79.




and employment are misleading. The majority of the emp1oyed population
works in Anchorage, and Mét—Su has primarily a trade and services base.
As a result, the dependency ratio during the 1965-76 period was high
(5.66 in 1965 and 6.17 in 1976) and labor force participation rates
appear low. In fact, the ec0nomy's-economfc base was geographically

separate from the rest of the region.

The Southcentral Region as a Regional Economy

The preceding discussion, with its aceompanying data, has given é rough
indication of the size and diversity of the local economies. The ques-
tion remains as to whether.or not the region can be treated as a regional
economy for analytical and modeling. purposes. . One perspective by which
areas can be c1assified as regioﬁs is based on functional 1ntegrat{on. ;
Areas may be functioha11y integrated in the sense that actiVities are
tied to some centfa] node or Tlocus. This-apprdach 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 ebvioué1y affected by many factors, among which
the most important is transportation cost. Ecohomies can be functionally
integrated even though geographically separate if they are open and
"permit the exchangeiof goods ahd productive factors.  The degree of

integration reflects the impoktance of this exchange process.

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

e VM wriwws

developed transpaortation 1links. Most larger communities in the region
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are linked by roads and/or ferry and by a high1y deveioped eennunfcations
system. There afe numekous deepwater porte and commefCia] marine freight
services. The communities of Kenai; Seward, Mat—Su; as well as Anchorage,
are linked by the Seward, Sterling, and Glenn Highways. Va]dez 1sl1inked

through the R1chardson Highway. Ferry service connects Cordova Va]dez,

Kodiak, Seward, Wh1tt1er Homer, and Se]dov1a Van conta1ner serv1ce 1s ,:

available in Cordova Va]dez, Kod1ak, and Seward (ISER, ]976)3

The trade flows among these areasfwere_previous]yede$cribed inka‘ceneus
of transportation eonducted by.the‘InstitUteTofvSocia1»and'Econonicg

Research (ISER, 1976). Table 31" shows: the distribntion‘of‘jntrastate-A
freight from Southcentral peints of erigin; This ié’not_avare’measure

of trade flows since'itminc1udes transshipments of goods, but it does

-provide an indication of the trade 1inks between the economies of the

region. Freight and mail measure the flow of_goods.(fina] goods -and - -
material inputs) between Communities, It is not a perfect measure of
1ntegration since it‘dbes not indicate the’f1ow of*Tabor-and capita]

between communities. Of all the census d1v1s1ons, Skagway Yakutat 1s"

~the Teast tied to the Southcentral region; o n]y 30 percent of the fre1ght

Teaving Skagway is sh1pped to other areas of Southcentra] Alaska. | For a
number of the d1v1sions--Va1dez, Kodiak, Kenai, and Cordova——Anchorage.
is the dest1nat1on for major portions of their flows; however th1s
re]at1onsh1p does not occur in reverse: less than 30 percent of Anchor-
age goods flow to»other regions of Southcentral. The ex1st1ng trans-

portation links and the flows of freight show that the econom1es of -

Southcentral Alaska, when Anchorage 1§{1nc1uded,.appear tp exh1b1t a

degree of functional integration.
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TABLE 31.

DISTRIBUTION OF INTRASTATE FLOWS OF FREIGHT

AND MAIL FROM SOUTHCENTRAL ORIGINS, 1973

(Percent of flows from Southcentral origins)

 Va1déz?Chitina-

Fﬂj’ ',__-“— A

0

e

Colda o

S

SOURCE: ISER., Census of Alaska Transportation, September 1976.
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‘DESTINATION
: A ; Matanuska- Skagway- _

ORIGIN™\ Anchorage Cordova Kenai Kodiak Susitna Seward Yakutat Whittier Total
Anchorage '5.84 .86 6.04 4.14 1.32 1.03 .07 2.63 21.93
Cordova 63.88 13.54 .38 7.17 .48 0 .65 1.17 - 87.27
Kenai 39.90 .62 15.50 2.64 17 .15 .15 123.20 ' 82.33
Kodiak 76.96 .02 11.87 6.73 0 .01 0 .26 95.85
Matanuska-

Susitna 10.59 0 32.46 0 .50 25.91 0 - 5,71 75.17
Seward . 12.36 .08 553 0 0 0 0 68.60 86.57
Skagway- .

Yakutat - .14 .02 128.80 0 0 0 .67 0 29.63
Valdez-Chitina- ' | | | |
Whittier 41.14 7.77 15.05 5.46 .73 7.97 2.93 .60 81.65

_
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I11. THE ALASKAN ECONOMY IN THE BASE CASE

This chapter presents a growth path for the:Aiaskan-economyzthat-exciudes

the proposed hydrocarbon deve]opment'in the,Lower'Cook Inlet ocsf

Purpose of.the.Base*Case_

'Petroieum deve]opment in the Lower Cook Inlet will affect‘both'the size

and structure of the Aiaskan economy . vThese impacts»caniberoescribed as
a deviation from a pattern of growth that wou]d have occurred in the
absence of the Lower Cook deve]opment the "base case Comparing the
divergence between the base case and the OCS impact case yields a

measure of the impact of OCS deve]opment

The base case scenario emp]oyed.in this study is‘a consistent piaUSibie

pattern of development; however, it shou]d not be interpreted as fore-

casts of the ]ike]y future The actua] deve]opment ]ike]y to occur is

subject to a conSiderable amount of uncertainty inf]uenced by techno—
1ogica1 change market prices, size of actua] hydrocarbon discoveries,

political vagaries, and many other qncertain events_»-“

The baseicase projection is generated'to_measgrei(estimatei the inf]bence
of OCS activities on the A]askanceconomy The base case satisfies a

number of criteria inciuding con51stency, p]auSibi]ity 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 a lesser
magnitude than the Northern Gulf scenarios. The high case scenario has

a projected peak dfrect emp]oyment impact of 1,136 Workers in 1989 with

a sustained level of permanent employment of 976 for therreméindef of
the projection period. The mean scehario generates.a peak employment of
Qn]y 270 workefs in 1984 and a permanent labor force of 86 workers. The

low case projects exploration only with all activity ceasing after 1983.

[PI,
. i

Base Case Assumptions'

Overall, the most important assumption under]ying the base case is -
implicit: that the relationships identified in the recent past will
continue to hold in the future. In bther words, the major implicit

assumption is structufal stability throughout the projection period.

Utilization of the MAP model for projecting economic growth requires the

deve]opmeht 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
particu]ar sequence or level of activities. For the base case, these
assumptions reflect levels of economic activity expected to occur

independent of the proposed 0OCS 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, agriculture-forestry-fisheries,
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federal govérnment, mining, and a segment of the construcfion industry.
Secondly, the stéte receives royalties, production taxes, property
taxes, and corporate income taxes from the petroleum industry. The
éaTes of this industry are almost totally exogenous; hence, the revenues
to the state can be regarded as exogenously determinéd, given a tax
structure. Thirdly, state government spending plays such a major role
in the Tevel of economic activity that a rule or assumption must be
defined to project a.state spending pattern. Fina]]y, the state economy

is influenced by U.S. economic variables such as the_behavior of 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 wor]d energy
markets, as well as state economic decisions which influence economic
growth, mean that ahy assumption about the appropkiate 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 subjecf 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 po]icy; Tﬁerefore, an extensive
‘development of the base case scenario was not undertaken; 1hstead, a
reasonable set of assumptions was developed which emphasizes consisfency

and reasonableness of approach.
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NON-OCS ASSUMPTIONS

Industry Assumptions 

There are two sets of industry assumptions. The first relates to employ~- '

ment directly associated with spécia]_projects, primdri]y'qi] and gas
deQe]opment prbjects, Secondly, assumptions concerning the growth of
the other major exogenous industries are heeded (ménufactUring;_federél
government; agricu]tUre-forestry-fiSheries).‘ Special projects include
petroleum projects, major constructicn projécts, and the 6perétions and
maintenance of these projects. Petroleum actiVity is assumed to continue
at Prudhoe Bay with further exploration and development of the’Kubarak
and Lisburne,fbrmations. Mining employment peaks in this region at
1,783 in 198@. The Upper Cook Inlet fields are the othef majof region
-of petroleum activity. Employment is assumed to inqrease from ité
present 1evefrunt11 1985 or 1990 as the oil fields are shut down. Gas

- 7.production continues after 1990 but with a reduced work force. There is
Tittle other new mihﬁng activity in the staté with other mining main-

taining current levels throughout the projection period.

Major construction.pfojeqts in the state during the projectioh period
include the Trans—A1éska Pipeline Service (IAPS) aqd the ALCAN gasline.

- TAPS isvcomp1eted:ih 1977, after which the line's éapacity.is-aésuméd to
be increased by the addition of four pump stations between 1979 and 1982.
The ALCAN gés]ine'is assumed to be built between 1981 and 1984 with peak
employment of 4,800 in ]982. 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 and 1983; this project employment peaks

in 1982 with 1,300 employees.

Lo L d

TAPS is assumed to require 850 workers per year'for 1ong-term operations.

ALCAN operations employment is assumed to be 96 commencing in 1985. The

T

difference in pibe]ine employment can be explained by the inclusion of

Valdez port employment as part of TAPS as well as the Tonger length of

S

the TAPS within the state. Finally, operations employment for the

L; Pacific LNG plant is 60 beginning in 1S84.

The level of employment in. federal government and agriculture-forestry-
I fisheries and output in manufacturing is set exogenously. Federal
,; governmeht emp1oyment 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 civf]ian

employment offsetting decreasing military employment. Employment. in

agriculture-forestry-fisheries is assumed to be dominated by increases

in fisheries. Given favorable conditions, employment in Alaska fisheries
has been projectéd to increase fourfold between 1975 and 2000. This

would result from the establishment of an American trawl fishery which

[E

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 grthh of

=

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

ment of the foreign fishery by Alaskans (Scott, 1979).
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Output in manufacturing is assumed to increase at an average annual rate
of 4 percent, which is conﬁiStent 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 case.. These assumptions are based upon the long-
term projections of the consumer price index by Data Resources, Inc.‘
Assumed U.S. rates were thOSe-fEOm DRI's TRENDCONGO678 forecastv(DRI,
1978). This assumption assumes the continuation of long-term trends in
important exogenousbvariab1es. The average ahnua] rate over the period
of the forecast wés Qsed as our assumption. THe U;S. consumer pfice
index was assumed.tb grow at 5.5 percent per year. The U.S. real per
capifa disposab]e income, adjusted to reflect consistent tax assump-
tions, was assumed to grow at 2.2 percent ber year. Finally,; DRI does
not provide a projeCtiOn.of U.S. weekly compensation. U.S. week1ybcom- :
pensétion WAS assumed to increase at a rate of 6.8 percent pér year, this
chosen to be consisfent 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, and the corporate income tax. The

major source of these revenues in the projection period is the Prudhoe
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'vfie1d. The revenues are determined by the assumed rate of production of

0i1 and gas and its wellhead value. Prudhoe 6i1 production is assumed
to peak in 1985 at 641.5 m11110n barrels, while gas productibn is
assumed to-maintain jts peak production of 912 billion cubic feet per
year once this is redched in 1987. The wellhead value of Prudhoe o0il is
determined by the fd]]owing assumptions: constant real West Coast harket
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 nomina]vTAPS
tariff is assumed to remain constant uncil 1990 when increasing operating
costs are aSSQmed to dominate decreasing cabita] costs; after 1990, the
real tariff is assuméd:to remain conétant, The we]Thead value of gas
was assumed to eqha1'$1.00 per MCF in 1978; this assumes the producers
pay a $.45 per MC? processing cost. (These base Case assumptions were
selected prior to the ﬁassagexof 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 possib]e wellhead values. The range of
wellhead values fs a function of the uncertainty about the future levels
of those factors influencing these values. Revenues are determined by
existing state 1aws 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 thevtreatment of governmenfa] 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 exceédipg current levels of
expendi tures. The future level and compositibn of state goVernment
expendi tures nbt 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 in which state expenditure
policy will be expressed. First, revenues to the state have increased
substantially since the completion of the trans-Ataskan -0il 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'S]ope discoveries. ‘Secondly, the,establishment of the Perménent
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 renta]s;
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 aVai]ab]e to the
state. Revenues accumu]éting fn fhé General Fuhd will be greater than

in the Permanent Fund for most of the period.

These changes in the structure of state spendiﬁg 1imit the usefulness of
past spending policies in detefmining the spending rules to be used.

The rate of state expenditures, because it is a matter of policy choice

to bé made within a framework different from past experience, cannot be

modeled simply from past experience. However, past experience can
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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;"ff0uhd 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. ‘Sec0nd1y, expenditures increased in-
relation to the available funds for state expenditures--a supply effect.
The pattern between capital and operating expenditures differed.

i

Capital expenditures increased strongly in response to avai]ab]e fund

- growth, but the higher levels were not maintained. The higher levels of

operating expenditures were maintained. ‘Adjustments to avai]able funds

seemed to provide a new base for the growth of these expenditures.

Based on thjs analysis, the following pattern of state-ekpenditures is
assumed. Expenditures are assumed to increase in response to inereases
in persena1 income. The income elasticity of both capital and operatiné
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 fuﬁd availability is composed of two parts. Expendi-

tures respond to changes in the general fund balance. The response is
weighted depending en the‘exisfing surplus; the weight equals thevpre—
vious year's fund balance divided by general fund eXpenditures= In

other words, the response to a change in the general fund is weighted by

9]



the number of years of existing expenditureé which could be financed by
the general fund. The response of capital expenditures is greatér than

the operating expenditure response.

ALTERNATIVE 0CS SCENARIOS

Four scenarios.describing 0CS activities pr{or to the Lower Cook Inlet
léase sale are included in the base case. The foﬁr'scenarios present
potential low, moderate, and high development in the lease séie areas.
These 0CS scenarios are d95cribéd 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 range from an
exploration-only case to a high;case with peak employment of almost 2,500.
The tfming differs significantly between the moderaté and high scenarios
with the moderate Scenario reaching peak employment fhree years prior to -
| the high scenario. The high Lower Cook scenario also contains the develop-

ment of an LNG plant with 60 employees during its operation.

- A11 three Beaufort scenarios COntain,productionfof 011 and gas. In all
cases, peak emp]oyment occﬂrs 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 sa]e;»it also provides -increased revenues to
the state. These inc1ude bonus,'roya1ty, severance tax, property tax,

and corporate income tax revenues.
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TABLE 32. LOWER COOK INLET EMPLOYMENT SCENARIOS

|G ‘l

Low] Moderate2 | High]

T3

Mining Mining Construction Mining - Construction Manufacturing

: 1978 84 70 0 _ 84 0 0
[\ 1979 126 321 88 126 0 0
B 1980 252 664 162 252 0 0
: 1981 210 804 _ 108 486 213 0
- ' 1982 126 572 - 38 776 213 0
. 1983 84 523 0 1,285 _ 543 0
‘ 1984 42 622 0 1,590 . 858 0
s ' 1985 42 604 0 1,548 317 0
B 1986 0 545 0 14347 0. - 60
B 1987 0 411 0 1,139 0 60
1988 0 - 417 0 1,139 0 60
o 1989 0 417 0 1.139 0 60
_ 1990 0 417 0 1,139 0 60
. 1991 0 417 -0 1,139 . 0 60
: 1992 0 417 0 1,139 0 60
- - 1993 0 417 0 1,139 0 60
1994 0 417 0 1,139 0 60
o 1995 .0 417 0 1,139 . 0 60
1996 0 417 0 1,139 0 - 60
1997 0 417 0 1,139 0 60
1998 0- 417 0 1,139 0 60
1999 0 417 0 1,139 0 60
- 2000 0 417 0 1,139 0 60
i
]Based on scenarios in Lower Cook Inlet, Final Environmental Impact
[j : Statement, 1976.
2

Based on Lower Cook Inlet scenario in Beaufort Sea Petroleum Develop-
- ment Scenarios. Economic and Demographic Impacts, Technical Report No. 18,
[; Alaska OCS Socioeconomic- Studies Program, 1978. Distribution between off-
~ shore/onshore and industry was based on the distribution in the Lower
Cook EIS.

o
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1981

.TABLE 33. BEAUFORT SEA 0CS EMPLOYMENT SCENARIOS

Low

Moderate

Mining Construction

High

_ 67 49
1982 198 198
1983 198 247
1984 232 247
1985 67 99
1986 70 281
1987 123 - 331
1988 228 395
1989 345 395
1990 387 132
1991 434 132
1992 388 66
1993 355 132
1994 333 132
1995 334 59
1996 333 18
1997 332 0
1998 330 0
1999 327 0
2000 325 0
SOURCE: BLM-Alaska 0CS Office

Mining Construction 'Mining 'CQnstructibn

67
198
198
232

67

112
276
479
616
595

524
503
432
535
438

440
417
393
393
394

94

2

49
198
247
247

99

- 304
333.

466
466
155

155

77
155
155

77

OOOOMN

67

198
198
232 -
67

70
148
321
583
710

758

748
681
647

- 616

572
551
547
548
542

49
198

247

247
99

403
642
810
761
254

254

127

254
254

127
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"TABLE 34. NORTHERN GULF 0CS EMPLOYMENT- SCENARIOS
(SEAR ADJUSTED)

Low Scenario _Moderate Scenario | High Scenario

Construction Mining Transportation Construction Mining Transportation Construction Mining Transpdrtation

1981 38 9 ' 45 .17 B : 53 - 26
1982 ‘ 75 o7 90 35 98 41
1983 83 26 - 90 35 ' 105 48
1984 : 38 75 17 38 83 26 38 53 .26
1985 6 38 9 12 38 9 12 46 17
1986 80 59 : 46 86 90 0 92 38 9
1987 218 119 46 218 168 86 225 108 127
1988 181 225 46 181 320 86 181 192 127
& 1989 215 55 305 100 ‘ 390 146
1990 196 59 315 107 - v 397 156
1991 196 59 ‘ 264 107 : 397 © 156
1992 215 59 277 42 334 117
1993 217 59 279 42 ' 317 .98
© 1994 S 217 59 ) 281 42 396 98
1995 217 - 59 _ 282 42 354 98
1996 217 59 , 282 42 354 98
1997 217 59 _ - 282 42 : 354 98
1998 217 59 - 282 42 354 98
1999 217 59 : - 282 .42 ' 354 98
2000 217 59 : 282 42 » . 354 98

SOURCE: BLM-A1ask§ 0CS Office, 1979.
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TABLE 35. WESTERN GULF OCS EMPLOYMENT SCENARIOS
' (SEAR ADJUSTED)

Low Scenario _ Moderate Scenario _ High Scenario

Mining Transportation Construction Mining Transportation Construction Mining‘Manufacturing Transportation

1981 120 62 92 41 o -9 ' 38

1982 120 62 . . 93 41" 0 171 - 82
1983 4] 21 42 21 364 161 82
1984 0 0 260 10 0 - 587 345 ) 260
- 1985 0 | 49 50 33 647 395 373
1986 0 0 32 118 29 315 313 50 - 276
1987 0 0 81 10 530 314 50 226
1988 0 0 80 22 205 634 50 200
1989 0 0 41 22 98 797 50 191
1990 0 0 39 22 54 880 50 185
1991 0 0 64 22 0 812 50 184
1992 0 0 64 22 0 729 50 191
1993 0 0 64 22 0 658 50 o191
1994 0 0 64 22 0 685 50- 191
1995 0 0 64 22 0 710 50 191
1996 0 0 64 22 0 735 50 191
1997 0 0 64 22 0 735 50 . 191
1998 0 0 64 22 0 735 50 191
1999 0 0 52 22 0 735. 50 191
2000 0 0 0

735 50 191

SOURCE:  Western Gulf of Alaska Statewide and Regiona1 Population
and Economic Systems Impact Analysis.
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The Northérn GQ]f scenarios'genefétevdifethresident 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 Western Guif scenarioS’d1so 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 Alaskan economic growth projected

to occur in the absence of hydrocarbon deve]opmeht in the Lower Cook

Inlet.

Table 36 presents statewide projections for three measures of aggregate
economic activity: emb}oyment, real persoha] ihcome, and population.
Projected growth appears modest by récent historical standards. Emb]oy—
ment is projected to grow at an annual réte of 2.1 percent over the
22-year period. Ehb]oymént actua]]y 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 approximate1y
4.2 pefcent. After 1983,'emp1oyment 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.

1978
1979
1980

1981

. 1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998.
1999
2000

AGGREGATE INDICATORS OF ECONOMIC GROWTH
ALASKA, 1978-2000

Real

Personal Income

($ 1977 Million) Employment Population
3,592 197,185 404,436
3,412 193,510 403,256
3,926 - 196,419 407,511
4,301 204,746 419,562
5,000 218,508 440,274
5,285 227,878 - . 457,932
5,016 227,330 462,438

-4-,983 - 227,557 465,280
5,151 229,760 469,501
5,379 234,561 477,136
5,647 241,309 487,542 -
5,891 248,002 498,194
6,091 253,644 507,570
6,267 257,783 514,843
6,465 261,698 521,645
6,695 266,319 529,306
6,941 271,437 - 537,641
7,197 276,995 546,636
7,502 283,627 557,134
7,794 290,334 567,907

8,110 297,495 579,924
8,453 305,107 591,673
8,810

SOURCE: . MAP Model.
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4 Projected popu1atioh'growth follows a pattern similar to employment,

growing at an average annual rate of 1.84 perceht. “Population declines
slightly between 1978 and 1979, falling from 494,436 to 403,256. It
then rapidly recovers to 457,932 by 1983. This reﬁresents a gain of
almost 13.6 percent;‘,These rates of increese represent a substantial
departure from the Hfstorica] period (1965-1976) when population grew

at an annual rate of 4.12 percent.

As Tab1e 36 indicates, the growth in aggregate real income will be

4.16 percent annuaT]y.» Again, some cyc]icé1 behavior is projecfed.

Real income dec]ines_atea 5 percent rate from 19787to 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 grthh 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) ihereases 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 the projection

period. As in the historical period, the major compoheht of short-run
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TABLE 37. THE COMPONENTS OF POPULATION CHANGE

“ALASKA, 1978-2000

. Net Migration

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.

-~ - 5,000

-13,289

- 2,203

5,783
14,314
10,797

- 2’669

- 4,]]8

- 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

100

Natural Increase

Net Change .

7,394 2,394
7,088 - 6,210
6,431 4,228
63258 ’ ]2,04]
6,400 20,714
6,877 17,674
7,186 4,517
6,948 - 2,830
6,688 4,206
6,514 7,622
6,498 10,398
6,601 10,649
6,711 9,374
6,769 - 75267
6,748 6,796
6,719 7,650
6,734 8,326
6,779 8,986
6,852 10,489
6,982 10,767
7,115 11,571
7,269 12,243
7,442 12,842
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change is net migration. The migratory fésponse 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 1is related to OCS

activities in the Western and Northern Gulf of Alaska.

Employment Growth and Structural Change-

Table 38 displays the annual changes in the Tevel 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.ZIAfter 1985, much of the -growth in the basic
sector is related to,gfowth in manufacturing (seafood processing) and

the fisheries (bottomfish).

The support sector responds to changes in the level of basic sector
employment as well as the real income growth. Income effects appear to
dominate the later projection years. Between the years 1980 and 1982,

the ratio is 1.5.] Between 1986 and 1987, 1,437 employees are added to-

]This low ratio can be partially explained by the ALCAN construction’s
inflating basic sector employment, but the employment is largely of an
enclave nature. This enclave basic employment reduces the income and
expenditure effects that would induce greater supporf sector employment.
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TABLE 38. CHANGES IN EMPLOYMENT BY SECTOR

State and Local

102

| Support Sector Basic Sector " Government = Total
1978 _ - 7,801 - - 5,999 6,533 - 7,266
1979 - 4,450 756 - 49 - 3,743
1980 949 3,175 - -1,215 2,909
1981 4,844 3,651 - - 168 ° 8,327
1982 8,022 6,053 - 313 13,762
1983 6,400 589 12,372 9,361
1984 659 - 3,903 2,629 - - - 615
1985 - 223 349 . ~ 101 . 227
1986 994 1,794 - 585 2,203
1987 3,127 1,437 : 236 4,800
1988 4,109 1,968 672 6,749
1989 4,312 1,431 950 . 6,693
1990 3,870 929 843 5,642
1991 3,441 301 - 397 4,139
1992 3,073 882 - 40 3,879
1993 3,552 1,13 - 46 4,619
1994 " 3,813 1,228 24 5,065
1995 4,139 1,357 . 62 - 5,558
1996 4,645 1,932 - ' 58 6,635
1997 4,861 1,583 263 6,707
1998 5,153 1.789 218 7,160
1999 5,402 2,007 204 7,613
2000 5,721 1,942 260 7,923
SOURCE: MAP Model.
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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 Tocal government is
added, the ratio of support to basic sector between the two years is
1.87. The same calculation (excluding state and Tocal government) for

the change in employment between 1992 and 1993 yields a ratio of 3.19.

~ The projection also has the basic sector's share of total employment

gradually dec]inihg after 1984. Thié relative decline can be seen in
Table 39. The basic}Qector's share of total emp]oyment.déclfnes from
its 1982 peak to 38.1] percent in 2000. This is a 21 percent decline in
the relative share of total emp]dyment allocated to the basic sector
(46.2/38.1 = 1.2T)7 .Over'the period, the basic sector grows at less

than half the rate of the support sector.

One industry's growth'merits special consideration; The conétruction
industry has a major exogenous componént'associated with specfa] con-
struction projects such as pipelines, shore facilities, and 1iquifaction
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 betweén 1980 and 2000 is related

- to special projects. Local construction‘shows very little change from

one year to the next. Special project construction employment declines
after TAPS is comp]éted. Between 1980 and 1982, it adds 5,834 workers
(almost a 30 percent increase in total employment). After 1983, specia]

project construction declines throughout the projection period.
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1978
1980
1985

1990
1995

2000

- TABLE 39.

STRUCTURE OF EMPLOYMENT
ALASKA, 1978-2000

~ Percent

Support Sector of Total
Employment - Employment
71,168 36.1
67,735 34.5
87,437 138.4
103,849 '40.9
121,921 44,0
147,203 7.2

Average Annual Percent Change )

3.37

1

Includes federal government.

SOURCE: MAP Model.
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. Percent
Basic Sector of Total
-Employment Employment

86,775 . 44.0
190,206 46.2
92,454 42.8
105,013 41.4
109,894 39.7
119,147 8.1

1.45
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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.

Total Construction

CONSTRUCTION SECTOR
ALASKA, 1978-2000

Local Construction

Exogenous 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
24,712
25,662

SOURCE: MAP Model.

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

105

20,055
20,437
20,887
21,354

22,124

22,912
23,748
24,656
25,604

127
305
705

2,643
6,539
5,457

937
287

549
678
774
554
202

- 248
126
205
206
129

273
53
105
.56
58



State Expenditures

- The moderate base case as outlined in Table 41 essentially extrapolates
‘tﬁe post~1972 behavior of state expenditures. Growth in real expendi-
tures proceeds at a 6.6 percent rate unti1_1986 and then declines to

.2.2 percent until the end of the prpjection period.2 Réa] per cépita ,”

expenditurés grow at ]ess than 2 percent pér yéar.

The'fmportance of the Rrﬁdhoé‘Bay revenues is underscored by the MAP
projections of the total fund balance (Permanent plus General Fund).
In constant dollars, the Fund groWsifrom $744.04 million in 1977 to - -
$4,965.38 mii]ion in ]988, thé last peak year of Prudhoe Bay producﬁfdﬁ.
Thfs represents a real rate.df grthh of almost 21 pefcent annua11y.
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 déc]ine rate of abouf -7.3 percent. |
: | .
Total revenue growth does not keep pace with the projected_rea] growth
in ﬁtate expenditures (Table 4i). ‘This Fund projection should be inter-
preted with caution. It is the result of many assumptions concerning
state spending Sehayior, 0il prices, and rules constfaining use of and
additions to the Perménent 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. 0il
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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TABLE 41. STATE GOVERNMENT EXPENDITURES~

1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Total State
Expenditures
($ Million)

MODERATE BASE CASE, ALASKA
1978-2000 -

1,270
1,371

1,626.

1,756

1,986.

2,304

2,543.
2,759.

3,036.
-3,301.
3,613.
- 3,936.
4,262.

4,524,
- 4,803.
5,119.
5,465,
5,826.

6,271.
6,768.
7,301,

- 7,870.
8,493.

.12
58

.73
13
.70
04
60

Average Annual Percent Change

SOURCE: MAP Model.

.84
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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



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

Table 42 summarizes the growth'in population and employment over the
‘projection period. Employment grows at anvannua1 rate of 2.5 percent,
while population increases ét'an annual rate.of'Z.O percent. Compar-
able rates over the historical period were 8.22 percent and 5.56 percent,

respectively.

These growth rates are sti]]fin excess of those projected for the state
“(1.73, 1.87) and represent a'gradué] shifting of state econ6m1c act1vity
- to the Anchorage area. This trend was appareﬁt in the historical data
ahd.continues throughout the projection period. Table 43 reveals the
resu1t of this process. Anchorage's share of state employment increases

from 45 percent in 1978 to 49 percent by 2000.

"Table 43 also revéa]s that the support sector grows in relative impor-
tance over the projection period. This sector experiences a 22.7 percent

relative increasé'from 1978 to 2000.

In part, this results from the fact that the support sector in Anchorage
serves more than the Anchorage economy. Services, transpoktation,
finance-insurance-real estate; and communications all have substantial

basic éomponehts 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

Population Employment

G B D D |

L )
A

— =
4 IS a

1

—

o)y 0

—
J

o

1978 191,871 88,515
1979 186,555 86,656
1980 186,047 88,067
1981 - 190,653 91,905
1982 201,016 98,236
1983 210,524 - 103,861
1984 211,796 104,643
1985 - . 212,656 104,914
1986 215,219 106,358
1987 219,367 - 108,992
1988 224,793 112,502
1989 230,401 116,086
1990 235,413 119,213
1991 240,336 121,892
1992 244,878 124,405
1993 249,792 127,239
1994 255,067 130,232
1995 260,682 133,631
1996 267,068 137,483 -
1997 273,659 141,416
1998 280,757 145,627
- 1999 288,230 - 150,067
2000 293,554 153,368

SOURCE: MAP Model.
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TABLE 43. ECONOMIC AND DEMOGRAPHIC STRUCTURE
MODERATE BASE CASE, ANCHORAGE

1978-2000
: : _ Anchorage
Percent Basic Sector Percent . Employment,
Support Sector of Total Employment of Total Employment/ Population/ State

Employment - Employment (incl. Fed. Govt.) Employment Population Employment  Employment
1978 ' 50,627 57.2 37,888 42.8 461 | 2.17 .449
- 1980 49,766 56.5 : 38,301 43.4 473 2.11 .448
1985 64,348 61.3 40,566 38.7 494 2.02 .461
1990 76,509 64.2 : 42,704 | 35,8 .506 1.98 ' .470
1995 89,150 66.7 44,481 33.3 - 513 - 1.95 .482
2000 107,636 70.2 45,732 29.8 .522 . 1.92 .490

SOURCE: MAP Model.
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distribution center for the state. Thus, state growth translates to

increased demands on Anchorage's "support sector.".

The data in Table 43 reveal that fami]y size declines and ]abor 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 demogréphic factors operating
not only on the Anchofage econdmy but on the United States as a whole

since the mid-1960s.

Southcentral Growth and Development, 1978-2000

During the historita] period, the Southcentral region experienced rapid
growth rates in employment‘and population. The future baseline projects

a more modest expansion of economic activity.

The figures in Table 44 indicate that employment is projected to grow at
2.1 percént annually over the entire 22-year period. PopuTatibn is pro-
jected to increase at a 1.5 percent annual rate. The growth path is

smooth, 1ike that of employment.
The differénce in growth rates between population and employment again

impiies 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 o [J
MODERATE BASE CASE, SOUTHCENTRAL
1978-2000 - -

Population . Employment ‘ SR : ' F
1978 53,739 . 23,764
1979 54,701 23,761 [
11980 56,801 24,942
1981 | 59,116 26,547 . [“
1982 60,037 27,473
1983 60,200 27,358
1984 62,339 28,456
1985 62,398 28,438 {
1986 62,616 . 28,706 | -
1987 63,326 29,320 [s
1988 64,471 . 30,130 .
1989 65,616 30,880 |
1990 66,762 31,711 ' . {T
1991 66,117 31,605 | ,
1992 66,301 31,880 - —
1993 66,924 32,388 | {;
1994 67,710 32,985 -
1995 . 68,525 33,606
1996 | 69,561 34,365
1997 70,559 35,088
1998 71,642 35,858 -
1999 72,835 36,683 o .

2000 74,596 37,822

i

L

-]

SOURCE: MAP Model.
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TABLE 45, ECONOMIC AND DEMOGRAPHIC STRUCTURE
MODERATE BASE CASE
SOUTHCENTRAL
v : S. Central
Percent Basic Sector Percent ' Employment/
Support Sector of Total Employment of Total Employment/  Population/ State
_Employment - Employment (incl. Fed. Govt.) Employment  Population ~ . Employment - Employment
1978 12,106 50.9 11,658 49.1 L L442 - 2.26 121
1980 12,078 48.4 12,864 51.6 .439 2.28 127
1985 14,489 '50.9 13,949 49.1 .456 2.19 125
~ 1990 16;401 -51.7 15,310 48.3 475 2.11 .]25,
w
1995 17,800 - 53.0 15,806 47.0 .490 2.04 121
2000 20,736 54.8 '17,086 45.2 .507 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. Struétura]]y, the region experiences less change than
Anchorage with the support sector increasing fts_re]ative 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 stﬁdy is paft of the Socioeconomic Studies Program of the Bureau of
Land Management (BLM) Alaska Outer Continental Shelf (0CS).  Dames and
Moore (March 1979) provided a destription of three petro]eﬁm deveiopment
scenarios providing a reasonable range of technological, économic, and
geographic options, such that both minimum and maximum development impacts
can be discerned. These petroleum devclopment scenarios are for the pro-
posed Lower Cook Inlet and She]jkof Strait OCS Lease Sale No. 60, cyrrently
scheduled for Fa]] 1981. This would be the second-generation lease sale

for the area, following the earlier Lowér Cook Inlet Lease Sale No. CI

which was held in October 1977.

The Dames and Moore study details three devé]opmént scenarios: (1) a hiéh;
find scenario, (2) a medium-find scenario, and (3) an exploration-only or
low scenario. These scenarios will affect the Alaska economy differently
és a'reéu]t of différent direct employment levels associated with each
scenario as well as by the genefation of additional revenues (and the
incurr?ng of additional costs) by the state. The purpose of this report
is to describe.those.differentia1 impacts through use of the econometric

mode]'deve1bped by ISER as part of:thevMan in the Arctic Program (MAP).]'

]For a description of the MAP econometric model, see Appendix B.
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The effect of dikect 0CS employment on'the:A1aska’écon0my will depend
upon the extent to which incomes earned in OCS employment are spent within
the staté of A]aska. Two factors limit this impact. First, the openness
of A]aska's economy leads to ke]ative]y Tow md]tip]ier effects and weak
intraindustry linkages. Secondly, the international charaéterfof many
offshore petro]éum firms means}that they have regular, expefiented crews
.which are dispatchedbto jobs around the world (Dames and Moore,'1978).
The 1nteknationa1'charécter of fhe crews may meén that when they'ére

not working, they will reside outside of Alaska. Consequent1y, their |
embloyment will have less than-a-"normal" impact on A]aska's economy‘
through indirect,.c0nsumer—]inked effécts,_ The direct emb]oyhent

impacts provided by'Dames and Mbore (Dames and Mooré, 1979) were there-
fore adjusted'to reflect the employment of A]éska residents, where an
Alaska resident is defined as any employee of a petroleum firm who |
resides in Alaska and interacts‘with the economy for-the duration of the

Lower Cook Inlet Exploration and Deve]obment Prog’ram.2

Alternative Lower Cook Inlet Scenarios

EXPLORATION-ONLY SCENARIO
The exp]oratidn-on]y scenario assumes that no commercial 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 deposits are found. Exploration termi-
nates in the third year after the Tease sale with a total of nineteen
wells drilled--eleven in the Shelikof Strait and éight in Lower Cook

Inlet.

This scenario assumes that exp]ofation commences in the first year after
the lease sale, péaks 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, 1ight supplies, and water. The Shelikof Strait exploration is

also assumed to be supported by Nikiski facilities, although Seward and -

| Kodiak become more viable aTternatives as the distance from Nikiski

increases,

Table 46 reports thé direct emp]oymént requirements for the exploration-
only scenario. it reports the total direct employment estimates by Dames
and Moore (Dames and Moore, March 1979) as well as the adjusted employment

estimates used in this ana]ysis.3

This scenario peaks in 1983 with total
direct employment reaching 726. Given the international nature ofAthe
work force and the large number of exploratory wokkers 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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TABLE 46. DIRECT EMPLOYMENT REQUIREMENTS
. EXPLORATION-ONLY SCENARIO
LOWER COOK, SALE 60

CONSTRUCTION ‘ MINING ,TRANSPORTATION HEADQUARTERS TOTAL EMPLOYMENT
Total Total o Total v Total - Total
Direct Adjusted Direct Adjusted Direct Adjusted  Direct Direct = Adjusted

Employment Employment* Employment Employment* Employment Employment* Employment Employment Employment*

1082 0 0 376 95 147 62 19 542 176
1983 0 0 503 127 196 82 27 726 236
1084 0 0 105 27 A 5 151 49
1985 0 0 o 0 0 0 0 0 0

* . i
- Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).
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- 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 A]aska”residents, however, these workers constitufe approxi-
mately 54 percent of the adjusted total employment during the peak year.
Transportation wofkers are assumed to repreéent about 17 péﬁcent of the
peak direct employment; But when adjusted for local residents,Athey 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 are assumed to 1ocafe in Anchorage) are assumed

to équa]_approximate]y 11 percent of peak employment.

MEDIUM-FIND SCENARIO'

The medium-find scenario assumes a modest commercial discovery of 198 MMBL
of 0il in the Lower Cook areé and 500 MMBL of oil .in fhe Shelikof Strait
area. It is assumed that a single oil field comprises the tota] resources
of each area, with the Shelikof Strait field located in the Northern part
of theAstate and connected through a short pipeline to a new terminal
constructed on the west coast of Afognhak Island. The Lower Cook Inlet
field is assumed to be northwest of English Bay and connected thfough a
short spur to a trunk pipeline thatvcarfies the of] 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 crﬁde

is either shipped to the Lower 48 via tanker or used in Nikiski refineries.

Under this scenario, 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 p1aff0rms for -both fields
are installed in the sixth year. 0il production from both fie]dé begins
in the eighth year after theb1ease sale and continues through the year

2000.

Thé medfum—find scenario assumes that a crude terminal designed to prdcess
the estimated peak pfoductioh of nearly 200,000 bpd completes crude sfabi;
1ization, covers 1pg, treats taﬁker ballast water, and provides storage
for approximately two million barrels of crude on the west coast of
Afognak Island. .Duevto 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 Afognakas1and. The'
Lower Cook Inlet field has its support provided through shore-side
facilities at Nikiski and a forward support base in Homer which i§ used
for ferrying workers and 1ight supplies. ‘Exp10ration'act191ties 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 emp]Oymént requirements and adjusted (for the
share bf employment going to Alaska residents) employment requirements

for the médiUm—find scenario. Exploration begins in 1982, peaks in 1984,
and is completed by 1985. While the exp16ratory'activit1es reach a peak
of 5b9 workers in 1984, the internationa] character of this work force
causes it to be the equiva]enf of only 149 workers who are year-round

Alaska residents. Between 1985 and 1988, constfuction of facilities,
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TABLE 47. DIRECT EMPLOYMENT REQUIREMENTS
MEDIUM-FIND SCENARIO
LOWER COOK, SALE 60
CONSTRUCTION _ MINING ' , TRANSPORTAT_ION HEADQUARTERS TOTAL EMPLOYMENT
Total _ Total , | Total y | | Total Total
Direct - Adjusted Direct Adjusted Direct = Adjusted . Direct Direct Adjusted
Employment Employment* Employment Employment* Employment Employment* Employment Employment . Employment*
1982 0 0 380 9% 147 62 24 551 182
1983 0 0 457 119 196 82 32 685 233
198L 0 0 509 129 196 82 55 140 246
1985. 198 104 254 - 67 ' 98 43 16 566 230
= 1986 62 33 0 0 0 - 0 16 78 49
— 1987 572 92 61 61 150 128 34 817 315
1988 565 166 451 177 87 74 51 1,154 468
1989 0 0 616 390 21 19 65 702 474
1990 0 0 749 435 56 55 67 872 557
1997 0 0. 749 449 56 55 55 - 860 559
1992 0 0 336 - 298 56 55 53 445 - 406
1993 0 0 277 - 277 56 ‘ 55 53 386 385
1994 0 -0 353 353 56 55 53 462 461
1995 0 0 353 353 56" 55 53 462 461
1996 0 0 353 353 56 55 53 462 461
1997 0 0 353 353 56 55 53 462 461
1993 0 0 353 353 56 55. 53 462 461
1999 0 0 353 353 ' 56 55 53 462 461
0 0 353 353 56 55 53 461

2000

*Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).-

462



including the termina], 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 emp]oyment is assumed to peak with 196 Qorkers (82 workers
when adjusted for'ATaska residency), to fall to zero in 1986, and then
to rise to 150 workers (128 adjusted for Alaska residency) during the
construction peridd. After 1990, transportation emp]oymeht is assumed
constant at 56 workers, with virtually all of these persdns.being fu]lQ
time Alaska residents. It is interesting to note how the changing com-
position of tkansportation employment between the exploration and con-
struction bhases alters the ratio of total direct employment and employ-
| ment adjusted for Alaska residenéy. During the exploration phase, thé‘
number of Alaska resident equivalent workers equals only 42 percent of
the total direct émp]byment. During the construction phase, it eqUa]S _
85 percent, while it equals approximately 98 pefcept during the produc-
tion phase of the field. The level of year-round residenf worker equiva-
lents will be much more stable than the pattern of‘total dfrect employment
shown in the scenarib, as well as the indirect, consumer-1linked impacts
of OCS exploration, development, and‘proddction which are dependent on

the number of year-round-resident worker equivalents.
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- Headquarters emp]oymént 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 médium-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 peak employment impactvof
559 workersvin 1991. From 1993 onward, it is assumed that over 99 percent
of the total direct employment resulting from the Lower Cook Inlet and

Shelikof Strait OCS Lease Sale No. 60 will be Alaska residents.

HIGH-FIND SCENARIO

The high-find scenario assumes significant commercial discoveries of"

400 MMBBL of o0il and 363 BCF of gas in the Lower Cdok Inlet area, and
1,000 MMBL of o0il1 and 1,000 BCF of gas ére found in the She]ikof Strait._

The major portion of the oil and gas resources under this scenario are
assumed to be diécovefed 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'fie]ds in
the Lower Cook,In]ét do not share infrastructure (in partitu]ar pipe-

1ine) 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 geve1opment of Shelikof gas can
only be justified, however, if it can share infrastrUcture (in particular
pipeline) with othér fields. Consequently, in this scenario, the gas ;‘
from the Shelikof field is assumea to be piped to Lower Codk Inlet where

it feeds into a trunk pipeline to the Lower Cook Inlet gas field.

This scenario assumes that exp1oration commences the first year after the
1ease'sa1e, peaks in the second and fourth years {with 14 We]]s drilled
each year), and terminates in the seventh year with a total of 57 wells
drilled. Four commercfa] 0il discoveries and two gas diécoveries afe
made in the four-year period. Deve]opﬁent of the field is assumed to
commence in the fourth year fo]]owfng the decision to develop the first
discoVery. The first two production platforms- are assumed to be installed
in the sixth year and the last two, in the eighth year. Qi] 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 Is]énd. The terminal
is designed fo 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 termina}. It is a]éo 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 1ight supply shipmenf

provided by Homer. Field and terminal construction support bases are

assumed to be Tocated at Nikiski. The two Lower Cbok 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 required near the pipeline land fall at Harriet Point.

The small Lower Cook Inlet gas field is connected onshore through a
spur that links up with the onshore trunk line transporting gas from

other Lower Cook in]et and Shelikof fields to Nikiski.

The direct employment requirements and the adjusted employment equivalents

for the high-find scenario are pkesented in Table 48.

Construction employment begins in 1986 ﬁnder this scenario, reaching a peak
of 1,465 workers in 1989. This only represents an employment of 351 resi-
dent equivalent workers (oY 24 percent) due to a specialized and transient

nature of the construction workers.

Mining employment has two phases, as before. The first phase involves

0i1 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-éagain, reflecting the specialization and transiency
of the exp]oratory,work force. AWith the beginning of production, employ-
mentbbegins to climb from its 1987 Tow of 61 workers to reach a peak level

of 1,828 employees in 1991. It then dec]ineSISOmewhat and stabilizes in
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TABLE 48. DIRECT EMPLOYMENT REQUIREMENTS
HIGH-FIND SCENARIO
LOWER COOK, SALE 60

CONSTRUCTION - MINING TRANSPORTATION HEADQUARTERS TOTAL EMPLOYMENT
Total B - Total Total , -~ Total Total :
.Direct = Adjusted - Direct  Adjusted - Direct Adjusted - Direct Direct’  Adjusted
Employment Employment* Employment Employment* Employment Employment* Employment Employment Employment*
1982 0 0 378 96 © 147 62 ' 21 . 546 179
1983 0 0 . 632 160 245 103 - = 37 914 300
1984 0 -0 : 677 169 245 103 32 v 954 304
1985 0 0 632 166 245 108 © 37 914 311
0 1986 260 136 500 - 132 196 . 87 24 980 379
o 1987 533 72 61 61 - 150 128 24 768 285
1988 1,156 ~ 309 501 226 214 182 37 1,908 754
1989 1,465 351 - 994 898 281 251 v 77 2,817 1,577
1990 461 57 - 1,691 1,224 201 - 196 . 134 2,487 1,611
1991 0 0 1,828 1,239 147 144 153 . 2,128 1,536
1992 0 0 1,455 1,103 ' 168 165 - 141 1,774 1,419
1993 0 0 1,072 963 - 168 165 135 1,381 1,269
1994 0 0 941 923 168 165 133 1,244 1,223
1995 0 0 936 936 168 165 133 1,237 1,234
1996 . 0 0 974 974 - 168 165 133 1,275 1,252
1997 0 0 974 974 168 165 133 1,275 1,272
1998 0 0 913 . 913 154 151 133 1,200 1,197
1999 0 0 860 860 140 137 133 1,133 1,130
2000 0 0

825 825 138 135 133 1,096 1,093

*Adjusted to reflect the share of direct employment going to Alaska residents (SEAR).
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the range of 825 to 975 workers through the yéar 2000. At the peak of
production employment, the number of Alaska resident-worker EQuﬁva1Entsu
equa1$ about two-thirds of the total direct employment. By 1995, however,

it is assumed that all of the direct employees are Alaska residents.

Trahsportation employment rises rapidly to hit an exploration peak of -

245 workers in 1985; it then declines for several years.before reaching

its highest level Qf 281 workers in 1989. During the exp1oratibn phase,
the numBer of resident-worker equivalents equals approximately 43 percent
of the total direct employment. After 1990, however, it is assumed that
virtually a11'(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 rfsés slowly
through 1988, when it shows a sharp three—yearAincrease to reach a peak
of 153 workers; It declines s]ow1y thereafter and stabilizes at 133

workers in 1995 to the year 2000.

Overall, total difeét employment under the high-find scenario rises to

a peak of 2,817'workers in 1989--the peak yeaf for COnstruction actﬁvity.
Thereafter, it declines sharply over a four-year period to reach i=1eve1
of 1,244 in 1994, éfter which it remains fair]yvstab1e (with a slight
downward trend) in the range of 1,100 to 1,250 workeré. In terms of
resident-worker equfva]ents, the peak year is 1990'when 1,611 resident—'
worker equiva]ents are employed. At the peak, consequently, the impact
worker population (defined as the number of resident-worker equivalents)

5
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- equals about 65 percent of the total direct employment; and over the

entire périod, it averaged’just over 70 percent. From 1993 to the year
2000, however, the 1ong-ferm'stabi1ity of employment under the high-find
scehario causes resident worker equi?a]ents to equal better than 98 pér-

cent of the total direct employment.
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V. -THE PROBABLE IMPACT OF 0CS 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 emp]oyment, population, and other economic variables in the
state of Alaska, fhevAnchorage region, and the Southcentral region
under the assumption thqt no-OCS deve]opmentﬁ—ocpﬁr in the Lower'Cook
In]et‘(Sale'No. 60). 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.

A1l three scenarios assume that expioration 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 scenaria,

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_ana]yzed 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 sma]T, averaging'

about 400 workers. 1In 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
peridd, 1980 through 2000, inclusive. By way of comparison, total
employment in Alaska is expected to increase by almost 120,000 workers

over the same period of time.

~ Statewide Employment Ihpaqgg

Both the long-term and short-term employment impacts of the Lower Cook

Inlet 0CS deve]opmeht are insignificant for the state of Alaska. Table 49
reports the employment levels which are'expectéd in Alaska under the assump-
| tion thét the modérate-deve]ophént'3cenario occurs. The second column of

Table 49 shows the differénce between the employment levels expected under

this development scenario and those that would have occurred without it.

The final column of the table presents the percent difference.

Thhoughout‘the forecast period, total emp]Oyment'(direct, indirect, and
secondary) resulting from 0CS deve]opment‘in Lower Cook Inlet never

" exceeds 2,500 persons. It hits a.peak of 2.2 thousand in 1991, declines
for three years, and then starts to grow s]ow]y,.reaching a year 2000

" peak of 2.4 thousand. This is é statewide employment impaét of 1ess

than one percent in any yeér during the forecast -period.
Without 0CS deve]opment in the Lower Cook Inlet, the average annual

compound'rate of growth in Alaska over the twehty-yeér period is

2.358 percent per yeak. With OCS development, the growth rate is

130

[ l ed bW

T




|
{

01 I D

"

b

i D

]

€

€

[

r——
¥

E .lj-.a W e’

Y

TABLE 49. LONER’COOK INLET, OCS EMPLOYMENT IMPACTS

| STATE OF ALASKA |
MODERATE DEVELOPMENT SCENARIO

Einp]oyment Employment Peréent

E Levels: Changes . Change
1980 . 196,419 0 0
1981 204,746 0 - 0
1982 218,824 316 0.1444
1983 228,459 581 10.25431
1984 . 228,052 722 0.31659
1985 - 228,316 759 0.33243
1986 230,304 544 0.2362
1987 235,444 . 883 0.37503
1988 242,739 1,430 10.58911
1989 - 249,867 1,865 0.74639
1990 255,783 | 2,139 0.83625
1991 . 260,005 2,222, " 0.85459
1992 263,687 1,989 10.7543
1993 268,134 1,815 0.6769
1994 - 273,362 1,925 0.70419
1995 279,039 2,044 0.73251
1996 285,746 2,119 0.74156
1997 292,520 2.186 0.74729
1998 299,751 2,256 0.75262
1999 . 307,431 2,325 0.75626
2000 315,424 2,394 0.75897
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2.397 percent per year. The difference between 0CS and non-0CS growth
rates in total employment for the state of Alaska, consequént]y, is

.039 percent per year over the twenty-year period.

The interaction of 0CS-generated employment impacts with the rest of

the stqte's ecdnomy is showh in Table 50. The table presents the level
of total state emplqyment, assuming the moderate Lower.Cook Inlet devel-
opmenf scenario-and the changes in the level of emp]oyment from the base-~
line for.thé'support sector, for the government sector, and fok the basic
séctor. -The_support'sector includes the transportatfon, communications,
public uti]ities, who]esé]efand retail trade, finance, and service
industries. Government.emp1oyment 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, basic employment averages arouhd one-third

of the total change in statewide employment. Government employment ac-

~counts for another 15 percent, whi]e'support.emp1oyment regularly accounts

for over half of the total change. The largest emp]oyment impacfs-of
the Lower Cook Inlet OCS development on Alaska statewide employment,
therefore, occur either (a) because of the need to pfovide services in
support of the OCS-worker ﬁopu]ation or (b) because of income effects
operating thrdugh the wages and salaries rece%ved by basic workers. It
lshould be remembered, however, that the ana]ysisvtakes place in terms Qf
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 IMPACT
STATE OF ALASKA

Support'Employment

Government Employment

MODERATE DEVELOPMENT SCENARIO -

Basic Employment

133

Level Change Level Change Level  Change
67,735 0 80,899 47,785 0
72,579 -0 80,731 51,436 0
80,735 - 134 80,441 24 57,648 159
87,287 286 82,866 76 58,306 219
88,025 365 85,595 110 54,431 247
87,837 400 85,672 86 54,806 273
88,784 353 85,082 80 56,438 110
92,059 501 85,329 90 58,056 - 292
96,395 728 - 86,043 134 60,301 569
100,895 916. 87,121 261 61,850 688
104,878 1,029 88,046 343 62,859 767
108,375 1,084 88,459 359 63,172 779

111,412 1,049 88,408 347 63,867 592
114,863 947 88,330 314 64,942 554
118,743 961 88,355 315 66,265 649
122,965 = 1,045 88,437 - 335 67,637 664
127 ,667 1,101 88,500 344 69,579 674
132,576 1,148 88,770 351 71,174 686
137,780 1,200 88,996 359 72,974 697
143,233 1,251 89,206 365 74,993 709
149,005 1,302 89,472 317 76,946 720



international character of the exploration and construction work_forces
usUa]]y employed by oil and gas development companies. In interpretihg
the results, it should still be kept in.mind that decisions to hire a
greater number of Alaskan workers (as opposed to the ‘international,
‘traveling workers who are usually employed) could affect the forecast |

resu]ts.]

The growth caused by Lower Cook Inlet OCS development does notlsignificant1y

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

regu]ar]y 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 irncome.

Statewide Population Impacts.

Population changes in Alaska primarily result from changes in employment
opportunities. Increased emoloyment 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.

]This point is discussed in greater detail below in Chapter VI,
Sensitivity Analysis. ' :

134

oA

Lo I/ L ;» It k: &t




- 1 O

S

—r

B

LI

!

L

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 A]aska's.popUTa—
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 thousandApersons; This’represents a net increase in the state's
population of approximately 0.8 percent, vis-a-vis the baseline pro-
jection. Most of this population growth results from the increase in

secondary employment.

Over the twenty-yéar‘fOrecast period, total net in—migrafion to the state
of A]éska induced by Lower Cook Inlet's OCS deve1opmehts equals approxi- -
mately 3.8 thousand persons (an average annual net in-migration of less
than 190 persons per year). Most migrants to the state of Alaska ére
younger and of child-bearing age. Once they migrate to the state, these
persbns,are assuméd to fdrm families and havé children at the same rate
as other persons in their own age/sex grouping. Consequently, some of
the in-migrants éttracted to A]aska during the early 1980s wi]]Ibegin
having children by the late 19805 and early 1990s. This produces an
increase in the state's natural popu]atidn increase and causes popu]ation'
to grow both by the anbervof in-migrants and by the inéreased number of

children born to in-migrants after they have become Alaska residents.

In the case of the Lower Cook Iniet 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

Population Population Percent

| » Levels Changes Change

1980 - 407.511 0 0
1981 - 419.562 0 0
1982 440.684 0.4 0.09303
1983 458.741 0.81 0.17657
1984 . 463.506 1.068 0.23041
1985 466,467 - 1.187 0.25446
1986 470.497 0.996 0.21169
1987 478.644 1.508 0.31505
1988 489.921 2.38. 0.48579
1989 501.349 3.156 . 0.6295
1990 511.283 3.713 0.72621
1991 - 518.841 3.998 0.77056
1992  525.492 3.847 0.73207
1993 533,032 3.727 0.6992

1994 541.62 3.979 0.73464
1995 550.871 4.234 0.7686

1996 561.531 4.397 0.78303
11997 572.504 4.597 0.80296
1998 584.204 4.781 0.81837
1999 596.637 4.964 0.83199
2000 - 609.668 5.148 0.84439

136

™=

\
i

mn )

e ?

A '
ol

1

I

=

I Y
- ok



L

|

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 0CS 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 ohe—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 in-

migration. Over the entire forecast period, nohetheless, the impaéts on

'popu1ation,are'insignificantslcausing 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 fota] population-
to-work force contjnués to fall as a result of increases in the labor
force participation of the working-age population, particularly among
younger females. Reinforcing this trénd is the increase in the proportion
ofywOrking-age persons in the popu]étion——a result of the aging of the
"baby boom" obsefved to impact the schools in the 19605-ahd the labor

market in the 1970s and thereafter.
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‘Statewide Personal Income Impactsb

As with the other economic_indjcators discussed, real incowe in the state
- -of Alaska is only slightly affectéd by 0CS 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 percent) greater
than the basé (honfocs) case.} This representé a change in the state's
averagé annual compound rate_of gfowth}of real personal disposab]e income

from 4.21 percent per year to 4.25 percent per year;2

- Another measure of real incomebimpaCté of Lower Cook Inlet 0CS deve]bpments
is the stafe's chdnge_in real per éapita personal income. The,difference
between this measure of incpme‘impécts and the réaT personal disposab]e
ihcome-measure is twofold: (a) disposable income and personal- income. differ
by thé amount of taxes—;federa1,»state, and Tlocal--paid; and (b) the per
caﬁita meaéure divides the state's total personal income by'ifs total
population. Many economists consider the per capita measure a better
indicator of economic welfare since it describes both the growth of income
in the state and thé amount of income available to each state resident.

(See Table 52.)

Because the growth of real income induced by 0CS impacts in the Lower Cook

Inlet is matched by the growth of.popu1ation, Alaska's statewide real per

2The'MAP model used to generate these projections also assumes a
long-term, twenty-year inflation rate of approximately 5.5 percent per
year. Consequently, the average annual growth of Alaska's real personal
disposable income in nominal dollar terms is expected to be approximately
9.25 percent per year with 0CS impacts and 9.21 percent per year without
0CS impacts. Vo
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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 52.

LOWER €00K INLET, OCS REAL. INCOME IMPACTS

MODERATE DEVELOPMENT SCENARIO

STATE OF ALASKA

(Millions of Dollars)

Real Persdnal Disposable Income Real Per Capita Personal Income

Level" Change . %'Change Level Change % Change '

$1,227.41 - $0 0 $3,590.62 $0 0
1,342.86 0 0 ©3,829.81 0 0
1,560.70 2.905 0.18613  4,255.76 3.605 0.0847
1,660.68 4,869 0.29319 -4,363.72 5.324 0.122
1,582.87 5.787 0.3656 4,119.78 6.074 0.14743.
1,570.39 7.746 0.49325 4,067.23 9.997 0.24579
1,617.7T 5.267 0.32558 4,162.66 5.055 0.12143
1,692.76 9.148  0.54041 4,291.99 10.207  0.23781
1,785.30 16.254 0.91043 4,434.88 20.328 0.45836
1,867.26 18.088 0.96869 4,542.00 16.328 0.35948
1,935.09 19.277 0.99618 4,626.51 13.609 0.29415
1,994;50 20.348 0.0202 4,707.42  12.723 0.27027
2,054.98 17.750 ~ - 0.86375 4,799.55 7.07 0.1473

- 2,127.33 16.687 0.78441 4,907.49 4.973 0.10133
2,208.18 18.670 0.84549 5,025.00 6.676 0.13285
2,292.48 20.068 0.87538 5,139.06 6.219  0.12101
2,391.66 20.998 0.87796 5,271;55‘ 5.66 0.10736
2,489.14 22.146 0.8897 5,391.72 5.797 0.10751
2,592.68 23.242 0.89644 5,516.00 5.094 0.09234
2,706.43 24.364 - 0.90022 5,648.69 4,746 0.08401
2,824.09 25.504 0.90308 5,781.32 4.363 0.07546
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capita personal income is hardly affected over ‘the' forecast period; In

the year 2000, the difference is s]fght]y 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.:

|
Y &

The greatest impact on state levels of real per capita pérsona] income | {«
occurs during the late 1980s when 0CS impacts account for a difference

of s1ightly more than $20 of real personal income per capita in the

| p——
C

state. This causes it to increase from $4,415 to $4,435, an increase .
of 0.5 percent. From the peak- impact year of 1988, both the change in - [;
real per capita pérsoha] incqme and the percentage of change fall Steadi]y ’ I

through'the remainder of the forecast period. Over the twenty-year fore- -

cast period, the average annual cbmpound rate of change in real per capita {T
persbna] 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 i;
of .004 percent per year. _ ' [?
It should be remembered that after 1984 total OCS employment levels remain [;

.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.

5
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State Revenue and Expenditure Impacts
0CS development in the Lower Cook Inlet will affect Alaska's fiscal posi;
tion in two ways: changes in state government expendit;res and changes in
state government revenues. In turn, the interaction between state revenues

and expenditures will affect the state's current account surplus and,

thereby; its fund balances.

Alaska will not receiVe substantial direct revenues.fkom 0Ccs ACtivity in

the Lower Cobk Inlet. However, the increase in state levels ofiemp]oyment
and income will genérate additional state revenues. At the same time, the
increase in the staté's population levels will require additional services

and result in additional state expenditures.

Table 53 presents the change in state government expehditures, the change
in state government revenues, and the difference between them (the net

cost to the State of A1aska of Lower Cook Inlet's 0OCS devé]opment).

In Table 53, the fifst column shows'fhe change in state expenditures re#ult—
ing from the increased demand for services produced by OCS developments in
tﬁe Lower Cook Inlet. The éecond column shows the changes in state revé~
nues, also resu]ting-from Lower Cook Inlet OCS developments. The third

column represents the differencé between them--the net fiscal impact on

- the State of A1aské.
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TABLE 53. LOWER COOK INLET, OCS FISCAL IMPACTS [ﬁ
'STATE OF ALASKA | s
MODERATE DEVELOPMENT SCENARIO

(millions of nominal dollars) | o , (
o L
Change . ‘ Real Net 7
in-State Change 1in ' Net - Fiscal Impact [‘j
Expenditures  State Revenues Fiscal Impact (1979 = 100.0) |
1980 $ 0 $ 0 5 0 | | -
1981 0 0 0 [J
1982 2.504 - 0.276 - 2.228 -$1.913 -
1983 4.541 - 1.272 - 3.269 -'2.688 {i
1984 5.891 1.957 - 3.934 -.3.086 o
1985 6.828 2.393 - 4.435 - 3.301
1986  6.387 . 2.674 - 3.713 - 2.625 ‘[?
1987 10.671 2.392 - 8.279 - 5.570 ; -
1988 17.363 4.271 © -13.092 - 8.396
1989 23.763 16.949 - - 5.814 - 4.169 {j
1990 ~  29.023 18.734 -10.289 - 6.000 L.
1991 32.383 19.805 ~12.578 -6.995 {j
1992 - 32.719 20.340  -12.379 - 6.554 L
- 1993 34.016 19.227 ©-14.789 - 7.454
1994 38.828 18.809 -20.019 - 9.607
1995 43.328 20.027 -23.301 -10.651
1996 47.473 20.793 _26.680 -11.618 -
1997 52.668 - 21.277 -31.391 -13.028 {5
1998 58.113 21.926 -36.187  -14.308 :
1999 63.906 22.406 ~41.500- -15.634

2000 70.281 ‘ 22.828 -47.451 -17.034
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Table 53 shows that the Lower Cook.Iﬁlet's 0CS de&e]opment produces a
negativé fiscal impact on the state of Alaska béginnihg in 1982 at-a ig§e1
of $2.2 million and increasing steadily to the year 2000, whe:2 the net
fiscal impact is a negative $47.5 million. When measured against Alaska's
projected total expenditures, these are small émounts. 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 0CS fiscal impacts is to-
estimate the Costs of those impacts in terms of their draih,oh'the state's
ability to expendhfuhds for'goods or services.' This is done in the fourth
column of Tab]e-53; The column presents the annual difference between
state revenues and state expenditures resulting from 0CS imbacts in terms
of constaht value 1979 purchasing powér dollars. The sum of this column
equals approximate]y $150.6 million; and this amount represents the net
fiscal cost to the state of Alaska of the Lower Cook Inlet's 0CS impacts
during the period 1980 through the year 2000,vinc1usive. It is an amount -

equal to appkoximate]y 11.0 percent of the state's 1979 total expenditures.

The adjustment fok inflation overstates the costs to the state. Even in

- constant purchasing-power dollars, $17 million in the year 2000 is differ-

ent from $T7 mi]iidn today. With no changes in purchésing power through}
time, there is stf]] a préferenCe for current value over future Va1ue.
Discounting the reaT net fiscal impacts shown in the fourth column of
Table 53 by an additiona] 4 percént per yeaf, compounded to reflect the

real time preference of the state, produces an estimated'real,current
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cost of 0OCS impacts_to the fiscal status of the stéte of Alaska. This
amount equals approximately $88.6 million, or about 6.5 percent of the

state's 1979 budgét,

These costs to the state’result from structure of state revenueé and
expenditukes pfoducéd by the OCS development in the Lower Cook Inlet.

The 0CS development in the Lower Cook Inlet produces n6 substantial direct
revenues for the-state. The major sources of state revenues are those gener-
atéd through>state income taxes, business taxes, or the growth of the state_
fund revenues. Expehditures, on»the other hand, increase with population
growth. Assuming that the 1éve]‘of sérvices currently provided by state
government to Alaska residents is maintained at base cése 1eye]s, the cosf

- of providing services to the additional popu]ationAis greater than the
additional revenués collected as a.resu1t of their incomes and purchases

within the state.

Two additional assﬁmptions underlie this forecast. Firsf, by holding the.
Tevel of real per capita expenditufes constant'(Qﬁder the assumption of

- constant Tevels of Service), the forecast is probably overétating expen-
ditures since it takes no account of economies of scale. That is, the
costs of adminfstering and oberating 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 s;ate revenues and expenditures is based on

the estimated number of full-time equivaTent workers. The 1hcome 1ﬁpact
of a full;time equivalent worker is the éame aé that for four workers

being employed three months each. However, the social dislocation produced
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on communities by havingbfour new residents per yeér is substantia]Ty
greater than that of havihg.one resident per year. To the degree that
such social dislocations require additidna1 expenditures for education,
public safety, and other Stéte-supported'serVices, the forecast has a
tendency to underestimate the increase in state expendjtureS'and the

real net fiscal impact.

Regional Impacts

THE ANCHORAGE REGLON‘

Table 54 shows the impact on the Anchorage region of 0CS de?e]opments in
the Lower Cook In]et; .The table shows éhanges in popu]étioh,-emp]oyment,
and real disposable personal income that will bé produced. POpuTation

s 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 0CS impqcts of Tless
than one percent. ‘Over the forecast period, 1980 through 2000, inclusive,
0CS impacts contribute approximately 2 percent to the Anchorage regioﬁ's

total population growth.

" The fourth column in Table 54 presents the 0CS impacts expected to occur

in the Anchorage region as a percentage of the total 0CS impacts in the
State of ATaska.' It -shows that the Anchorage region will account for |
39 percent of the total popu]atfon growth induced by Lower Cook Inlet OCS
impacts in 1985. This percentage Qrows to approximately 44 percent by

the year 2000.

145



e d

TABLE 54. LOWER COOK INLET, OCS IMPACTS
' ON THE ANCHORAGE REGION
MODERATE DEVELOPMENT SCENARIO

4 v | ~ Percent of Total s
- Level Change ‘Percent Change State Change \
Population | » | | '{;
1980 186,047 0 0.0 0.0 :
1985 213,119 463 0.2 39.0 3
1990 236,831 1,418 0.6 38.0 |
1995 262,482 1,800 0.7 42.5 L
2000 295,847 2,292 0.8 44.5 !
Employment ”
1980 88,067 0 0.0 0.0 | [f
1985 . 105,193 278 0.3 36.6 ;
1990 120,070 857 0.7 40.1 }
1995 134,496 865 0.6 42.3 [
2000 154,425 1,057 0.7 442 L.
Real Disposable, - o - | o L;
Personal Income ’ L
1980 $ 555.9. $ 0 0.0 0.0
1985 721.1 2.4 0.3 31.2
1990 888.3 6.4 0.7 33.2
1995 1,069.0 6.9 0.6 34.3
9.2 0.7 36.1

2000 1,325.0

I
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The reason for the growth of statewide impacts occurring in the Anchor-

age region is explained by the nature of those impacts. First, all of .

the headquarters employment related to the Lower Cook Inlet OCS develop-

b

ments is assumed to occur in the Anchorage region, and the population
N ‘ impacts produced by those employment changes are assumed to reside there.

Second, most of the'tota] populatioh"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

{; a econometric model), this directs a substantial share of all eéonomic

B impacts in the state into the Anchorage region. Finally, the state-

;: expenditures required by increaSing:pobulatidn a]so'are heavily directed
Nﬁ toward the Anchorége regfon. In consequence, the OCS impacts on the |

— Anchqrage 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

;: significantvpopulation pressures, or probiems, on the region.

E . o

The same general pattern observed for population also ho]dsAtrue for employ-
mentvand real disposable personal income as shown in Table 54. Agafh, the

Anchorage region'accounts for approximately 44 percent of the total state-

- wide employment impacts; but these impacts accounttfor s]ightly more than
{: | 1.5 percent of the total employment growth expected to occur in the region
{* over the forecaét.péfiod. In the case of real disposable personal income,
B the Anchorage-region:will capture approximately one-third of the-addi—
[z | tioha]vincome generafed-in the state (in real terms). This represents.
w approximately 1.2 percent of the total change in real disposab]e personal

[ |
|8 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 fea] disposabTé personal income produced

in Alaska as a result of the Lower Cdok In]et'é 0CS deve]opments.' Despitev

é substantial location of these impacts in thé region, however, the large
siié of the Anchordge region will allow 1t}to accommodate to these
impacts with lTittle difficu]tyi In‘féct, these‘impacts'oh1y répresent o
betwéen 1 percent.aﬁd 2 percent of the total change expected to occur

in the region under the baseline forecast.

THE SOUTHCENTRAL REGION |

" Table 55 presents thé expected impéct’of Lower Cook Inlet's OCS develop-
ments on. the Southcentral regibn of A]aska. Thé top thira’of the table
is}expectéd population impacts; thé'midd1e third, expected emp]dyment
impacts; and the bottom third, the Lower Cook In]ét 0C$4impacts on the

Southcentral region's real disposable personal income.

By 1985, the region.w111 experience an 0CS-induced growth of population
of approximaté]y 600 persons; and throughout the 1990s, it will experience
| 0CS population impacts of approximately 1,600 to 1,700 persons. This
repfesentSjan increase of about 1 percent in'the fegion's population
1n 1985 and between 2.2 percent and 2.6 percent through the 19905.'_
- Induced popu1ation»§rbwth fn excéss 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 kegion, the 0CS-induced impacts ovef
the forecast period, j980 to 2000, ihc]usive, represent sTight1y 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

{i : Percent of Total
Level Change Percent Change State Change
) Population
— 1980 56,801 -0 0.0 0.0
: _ 1985 62,999 602 1.0 50.7
- 1990 . 68,552 ° 1,790 2.6 48,2
: 1995 - 70,135~ 1,610 2.3 38.0
{ﬁ 2000 76,311 1,715 2.2 33.3
[T‘ Employment
J 1980 24,942 0 0.0 0.0
r 1985 28,794 356 1.2 46.9
i 1990 32,609 897 2.8 41.9
- 1995 34,393 787 2.3 38.5
' 2.2 35.2

2000 38,663 842

K

Real Disposab1e1>
Personal Income

L reied

1980 $147.4 $ 0

0.0 0.0

? 1985 187.9 3.748 2.0 48.4
[a 1990 - 238.8 9.816 4.1 50.9
o 1995  273.7 9.593 3.5 47.8
2000 ~  337.8 11.372 3.4 44.6

]Mi11ions of Constant_Va]ue Dollars




While these impacts are moderate when méasured dgainst regional tofa]s,
they represent a significant share of total 0cs imbacts occurring in

the state of A]askaf Dufing the.early periods, when exploration and
construction activities are substantial, the Southcentral region will
probab]y experience aBout half of the tota1 population growth seen in

the state. Affer 1990, when an fncreasing pakt of the population impacts
are produced by secondary and indirect 0CS impacts, the Southcentral

region's share‘of statewide impacts falls off to about one-third.

A similar patternvémerges with respect to employment. Net émp]oyment
impa;ts rise from a 1985 level of appfoximate]y 360 workefé to a year

. 2000 1eve1_of approximately 840 workers; ‘This represents an iﬁcrgase

in the region's total employment ranging between 2.2 and 2.8 percent
through the 1990s. It a]sd represents between 35‘and-42 percent of the
total employment impacts produced in the state of Alaska by Lower Cook

| In1et 0cs deve]bpment. With respect fo its significance for the'region,
. the employment imbacté generated by OCS represent slightly over 6 percent

of the region's total employment growth during the forecast period.

The real disposable perséna] income impacts evidence a similar pattern. -
-The region's real disposab]evpersonal.income,level is increased by
approximately $3.7 million 1n-1985. This represents a 2 percent increase
over the baseline regiohal intome lTevel, a]though it represents the occur-
ring of approximately 48 peréent 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 approximate1y
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11.4 million additional do]]aré of real disposable personal income in _
the Southcentral kegion.- This is an increase of‘approximately three-and-
one-half percentoner the income Tevel that would have occurred if no

0CS impacts had occurred. It also represents approximately 45 percent
of all rea1Adisposab1e-persona1 income impacts occurring statewide fn
Alaska. These income impacts kepresent approximately 6 percent of the
total real disposable personal income growth expected to occur in the

Southcentral regibn over the forecast period.

The overall picture that emerges for the SOuthcenfrél.region is one of
moderate impacts. Population, employment, and rea} disposable bersohal '
income will all be higher than they would have been by 2-to-3 percent;
and 0CS ihpacts will account for between 6 and 9 percent of the total

growth expected in the region.

The region, howevér, is not homogeneous. Uﬁ]ike the ‘Anchorage region,

it does not represent an integrated trading area or a single labor market.
The impacts will not be evenly distributed throughout the regfon but will
boccur in the specffic_labor markets, housing markets, and.trading areas

associated with the communities at Nikiski, Homer, and Kodiak. These -

- are é]] small communities. Téken together, they probably represent less

than a quarter of the regional totals--implying that the magnitude of

 the impacts would be four times as great.

The 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 1ecation shifté from more
or less densely popu1eted-areas. For Anchorage, the 1mpacts are not
significant. In the Southcentra1 region, simiTar magnitudes produce
moderate impects. Given the nonhpmogeneity of the region, there_is a
reesonab1e expectation thatbthe specific small communities affected

by O0CS would experience significant impacts.

High Scenar1o Impacts

The high-find scenario, discussed above in Section IV, assumes significant
cqmmercia1 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 prdbab1e (moderate~find) scenario. This section descfibes
the differential impacts produced in the State of Alaska byvthe‘most

probable level of deve1opmeht and the high—find level of development.

Table 56 presents the projected differential growth'imbacts of the high-
find scenario in comparison to the most prebeb1e (moderate-find) jmpacts.
These comparisons are made for population, employment, real per capita
personal 1ncome,_and'state net fiscal impacts.3 Co1umn one of the table
presents the moderate—find impacts, while the high-find scenarip imbaets

are presented in column two. The difference betweee.the high- and hoderate-
find scenario impacts is presehtedvinch1umn three (in absoiute terms)

and column four (in percentage terms).

3State net fiscal impacts are the d1fference between state revenues
and state expend1tures .
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TABLE 56. DIFFERENTIAL GROWTH IMPACTS OF LOWER
COOK INLET OCS DEVELOPMENT

[ STATE OF ALASKA
E HIGH-FIND SCENARID
" | - B _ Difference
R - o ' : as Percent of
f Moderate-Find  High-Find ~ Moderate
Impacts Impacts Difference __ Impacts
| Popu]atioh ’
B 1980 o 0o 0 0 0
[ 1985 1,087 1,502 315  26.5
. 1990 3,713 9,505 - 5,79 | 156.0
o 1995 4,234 11,208 6,974 O 164.7
B 2000 5,148 12,930 7,782 151.2 -
g ~ Employment |
SO 1980 | o 0 0 0
_ 1985 759 968 209 . 27.5
[ 1990 2,139, 5,953 3,814 178.3
P 1995 2,084 5,558 3,514 171.9
{’ 2000 . 2,39 5,885 3,491 145.8
R Real Per Capita
2 Personal Income
1980 s 0 $0 %0 . 0
- 1985 o 9.99 7.1 - 2.89 - 28.9
[i 1990 13,61 54.91 41.30 303.5
199 | 6.22 18.55 12.32 ©198.2
E; 2000 . 4.36 . 6.75 2.39 - 54,7
) State Net Fiscal®
[T (Revenues-Expenditures) ‘ .
‘ 1980 %0 $0  $0 0
1985 - 4.435 - 5.637 - 1.202 27.1
1990 -10.289 -27.566 -17.277 167.9
1995 -23.301  -59.121 -35.820 - 153.7
4

2000 ‘; . -47.453 -117.414 -69.961 - 147,

TMiTlions of Nominal Dollars
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State population impacts are approximately 25 percent higher under the
high-find scenario than they are under the more,probab]e moderate-find
scenario in 1985. During the 1990s, fhe high-find scenario increases
population by about two-and—one—ha]fvtimés the level that would occur

under the more probable moderate-find scenario assumptions.

The high-find scenério's Lower Cook InTet 0CS impacts fncreaée the state's
Apopu]at{on by approximaté]y 2 percent over the Tevel it would otherwise
have been after 1990. In large part, these population Qains are pro-
duced by the employment-induced in-migration aséociated with both the A“
higher level of direct employment and the larger magnitude of the support

sector's response. -

The same genera]Apicture'emergés with respect to employment. Particu]ar]y
during the late 1980s and eariy 1990s, employment impacts in the stéte 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
avérages approximaté]y two percentage points higher than it would have
been under the baseline assumptiohsvofvno 0CS deve]opment‘from the_]ate

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 rea1vher 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 probab]é moderate-
find assumptions. However, the real per capita personal income impacts

of Lower Cook Inlet's 0OCS development are very small under all conditions.

Even during the peak year of activity under the high-find scenario, the

0CS impacts on real per capita personal income are on]y.s1ight1y above
one percent of what they would have been under the baseline (non-0CS)

assumptions.

The impact on theAStéte's net fiscal condition (the difference between

" revenues and,expenditures) is related to the population and real per

capita 1nc6me growth. It increases by approximately one-guarter in

1985 and fluctuates aroundﬂtwo-and—one—ha1f times the more probable
moderate-find scehério‘s impacts during the late 1980s and 1990s. The
figures reported in Table 56bare in nominal dollar values. The differ-
ence between the year 2000 nef fiscal impacts is an increase in the size
of the revenue-expénditure shortfall from $17 million to $25 million in

1979 purchasing power.

Overall, therefore, fhe assumptions underlying the high-find scenario
increase the level of Lower Cook Inlet OCS developments on the Alaskan
economy; increases 1n_emp1byment and population after ]990 go ffom less -
than one bercent to approximate1y two. percent wheh compared with the
baseline (no 0CS) forecasts. Particularly during the late 1980s and
early 1990s, it'appears.that the higp-find scenario produces 1ow-to-
moderate population and employment impacts comparéd to the more probable

moderate-find scenario which produces no significant impacts.
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The impacts on real per capita peréona] income and state net fiscal status
are reasonably large but sti]]'represent impacts of 1 percent or less, com-

pared with baseline, non-0CS aSsumptions.

" Exploration-Only Scenario Impacts
The e%p]okation;on1y §cenario aséumes'that no commercia]}of] or gas resources
are discovered in the Lower Cook Inlet and Shelikof Strait 0OCS areas. It
assumes that exploration begins in the first year after the 1éase sale,
peaks in the second year,'and‘terminates in the third year as a resu1t~bf'
discouraging exploratory findings. 'ConseQUent1y, all of the direct employ-
- ment impacts occur over a three-year period and.are aésociated with explora-
tion activity. Since the'three years of exp]oratibh actiyity are 1982
through 1984, inc]usive,’thére.are no 1980 impacts. Furthermore, the
impacts evidenced_aftek,1985 are residuals. That is, they‘reflect the
impacts on the state's economy from persons who migrated to Alaska as a
result of exploration activity and‘remainéd in thé 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 havevbeen e11minéted from'the Alaskan economy.
From the Tate 1980s through the end of the fqrecast 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

disappeaf even more rapidly. By 1985, they have been reduced to zero and
. : L
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TABLE 57. DIFFERENTIAL GROWTH IMPACTS OF LOWER
COOK INLET OCS DEVELOPMENT
STATE OF ALASKA
EXPLORATION-ONLY SCENARIO

Difference

R |

r.—a—q'
el

[jHA JL‘} [ el ;. . j

1

T

: Exploration- - as Percent of
Moderate-Find Only _ Moderate
Impacts Impacts Difference’ Impacts
Population
1980 0 0 -0 0 -
1985 1,187 315 - 872 - 73.5
1990 3,713 140 -3,573 - 96.2
1995 4,234 118 -4,116 -97.2.
2000 5,148 146 -5,002 - 97.2
Employment
1980 0 0. 0 0
1985 759 154 605 - 79.7
1990 2,139 24 -2,115 - 98.9
1995 2,044 17 -2,027 - 99,2
2000 2,394 28 -2,366 - 98.5
Real Per Capita
Personal Income
1980 $0 $0 $0 0
1985 9.99 - .15 -10.14 -101.5
1990 - 13.61 - .65 -14.26 -104.8 -
1995 6.22 - .63 - 6.85 -110.1
2000 4.36 - .62 - 4.98 -114.1
State Net Fisca1]
(Revenues~-Expenditures) 7
1980 - $0 $0 $0 0
1985 - - 4.435 - 2.161 . 2.274 . =51.3-
1990 - -10.289 . - 4.387 5.902 . - 57.4
1995 - -23.301 - 6.512 - 16.789 - 72.1
- 77.7

2000 . =47.453 : -10.570 36.883

Tui11ions of Nominal Dollars
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are notvsignificant1y different thereafter.  The state net fiscal impacts
persist over av1onger period of time because the persons who migrated to
Alaska and remained there continﬁe to require services'from the state.
They represent a very small 1mpact however; and three- quarters of them

have been e11m1nated by the year 2000.

Overall, theref0re,rthe exp]oratioh-onfy Scenarid 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 aetivity occurs. Even during these years, this scenario
produceé changes in the state's.major economic indicators of less than,

one percent.

Summary and Conclusion

If OCS development occurs in the Lower Cook Inlet, its- probable statewide
impact will be negligible in terms of emp1oyment,_p0gu1ation, and personal

income. The changes that do occur are minor and generally represent less

than a one percent alteration in the state's non-0CS development projections.

There is a small impact on state revenue and expenditure patterns and a net

cost to the state (1n terms of a shortfa]],between revenues and expendi-
tures ﬁroduced by 0CS impacts) of about six-and-one-half percent of the ‘
state's 1979 budget, calculated in real terms and discounted fbr the

community's time preference.

If the high-find scenario should occur, however, the state would probably

experience moderate impacts in employment, population, and personal income.
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" larly under the high-find scenario

These impacts would bevin_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
(Tess than 1 percent per year), and these last for a very short period of

time. Effective1y, the exp]oration—oh]y sCenariO'produces no signifieant

alteration in the state's overall growth path.

With respect to regional impaets, the Anchorage region experierices 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

_oecur there. Since the region represents an integrated economy, these -

impacts shou]d not provide any strong pressures on the economy' s ab111ty

to generate JObS, hous1ng, and required services.

In the Southcentral region, moderate impacts are.expected in the growth

of popu1ation, employment, and personal income. However, this fegion'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 econometrie 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 0CS impaet scenario, - Under the high-find scenario, the impacts
would probably be substantial. While the substantial 1mpaets (particu-
) are analytically discernible, they
cannot be quantified and no estimates of their magnitude are curkent]y

avai]ab]e.
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VI. SENSITIVITY ANALYSIS

This section examines the sensitivity of the forecasts with respect to
certain key assumptions contained in the 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 mode]. The -
second set of assumptions relates to the participation and seasonality

of the 0CS labor force. Each is discussed in turn.

State Expenditure Rule

The MAP eéonometric model contains an expenditure rule which specifies
the essential features of state fiscal po]iéy. The rule generally assumes
that state real per[capifa expenditures grow at a rate prdportiona] to
the growth of real per capita income and avai]ab]e.general_fuﬁd balances.
This general rule was developed from an ana]y;is of historical state
éxpénditure-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 0CS deve]dpment impacts in the
same manner that it has respbnded’to population and employment growth in
the past (Western Gulf of Alaska Statewide and Regional Population and
Economic Systems Impact Analysis, Huskey and Nebesky, May 1, 1979).

The sbécific assumptions QSed in the expenditure rule for this réport‘

are contained in Appendix B, "Base Case Assumptions.
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Of analytical importance for this report fs the assumption that state
capital expenditures as well as revenue expenditukeg will increase pro-
portionately to the growth ofithe state's economy. This assumption
applies equally to.shortéterm and 1ong—term changes. Consequently,
state capital investments are assumed to be as great'for popu]ation
changés}expettéd to last on1y one year‘as they are. for long-term popula-
“tion growth. This is probably an unrealistic assumption. Short-term
impacts such as those praduced by OCS construction and exploration
activity are usually provided exclusively through operating budgets.
Additional po]icemen,-fifemen, séhoolvteachers, and agency employees
will be added to deal with short-term impacts. Seldom, however, are
new_éourthouses, schools, and other capita].faci1ities built unless

there is a probability of their longer-term utilization. -

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 tehdency on the part of the MAP econometric model to sys-
tematically overestimate government expenditure responses-to short-term
vimpacts. Since the capfta] budget aCcounts'for'approximate1y twentygfiVe_
~ to-thirty percent Qf the state's toté1 annua1.expendftures during the
forecast period, the expenditure forecasts could be oVerestimated»by as
much-as fifteenAto-twenty pefcent during the peék years of consfructionv

and exploration activity.
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Labor Force Participation and Seasona1ity
The ana1ysis used fn thié report contains a proceduré to reflect its
resident/nonresident compositioﬁ. A full description of this procedure
is provided in the Weﬁtern Gulf of Alaska report (Huskey and Nebesky,
1979). This procedure is known essentially as SEAR (Share of 0CcsS
Employment to Alaska Residents), and it has the following essential
characteristics. For onshore OCS activity, the impact of approximately
five exploration workers is assumed equal to that of one full-time Alaska

resident. During the development phase, it takes two workers to have the

same impact as a full-time Alaska resident; while during the production

phase, all workers are assumed to 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 frbm

two-to-one to five-to-one.

Buring the peak employment years of 0CS exploration and development, the
SEAR adjustments significantly reduce the estimated direct emp1oymgnt
impacts used as inputs to the MAP econometric'modél. Table 58lrep6rts
the results of using actual workers instead of SEAR workers for the
impact analysis. The first column of Table 58 presents the Alaska non-.

0CS (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 emp1oymént is used. Columns 4 and 5 show the percent change
from the baseline forecast produced by Lower Cook Inlet 0CS 1mpact$ usin

SEAR-adjusted employment (column 4) and unadjusted émp]oyment (column 5).
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* TABLE 58. SENSITIVITY OF FORECASTS TO SEAR ADJUSTMENTS
STATE OF ALASKA

) ' ‘ Without SEAR
Most Probable Most Probable Percent Change Percent Change as Percent of

Non-0CS ‘Impacts Impacts. - With SEAR Without SEAR With SEAR
Forecast , (With SEAR) _ (Without SEAR) [(2:1) ]00] [(3:1) 100] -[(3+2) 100]
~Population! ' | '
1980 407 .51 0.00 0.00 0.00 10.00 | 0.00
1985 465.28 1.19 3.36 0.26 0.72 282.35
1990 - 507 .57 3.71 . 7.75 "0.73 1.53 208.89
1995 - .546.64 4,23 6.02 0.77 1.10 142.32
2000 ‘ 604 .52 5.15 6.49 10.85 1.07 . 126.02
> 1 . e
- Employment '
1980 ©7196.42 0.00 0.00 0.00 0.00 . 0.00
1985 227 .56 0.76 2.09 0.33 0.92 275.00
1990 . 253.64 2.14 4.09 0.94 1.80 191.12
1995 276.99 2.04 2.34 0.74 0.84 114.71
2000 313.03 2.39 - 2.60 0.76 0.83 : 108.79

State Expenditures2

1980 - $1,626.58 $ 0.00 $ 0.00 0.00 0.00 0.00
1985 2,766.43 6.83 19.60 0.25 0.71 286.97
1990 - 4,291.89 - 29.02 ' 62.97 0.68 1.47 216.99
1995 5,869.45 43.33 70.26 0.74 1.20 162.15
2000 8,564.09 70.28 - 101.57 0.82 1.19 - 144 .52

]Thousands of persons (workers)

2Mi11ions of nominal dollars
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The final cb]umn'of the table shows how much larger 0CS 1mpécts are when

‘the non-SEAR-adjusted employment estimate is used.

The biggest différence between the SEAR and hon-SEAR-adjustedvihpact-
estimates occurs during the peak years of exp]oratidn.and dev&]opment.
Statewide population impacts in 1990 are approximately twice asb1arge
when total direcf,employmént is used for the model as they are when SEARQ
adjusted empioymeht is used. The significancé of the impacts as measured
againsf-the_non—bCS forecast is also doubled, rising from 0.73 percent to
1.53 percent. Ehp]oyment impacts are appkoximéte]y twice as high in 199O

when the non-SEAR-adjusted employment estimates are used.

Overall, the use of SEAR adjustments feduces the magnitude of estimated
Lower Cook Inlet 0CS jmpacts by about one-=half during the peak eXplora—
tion and development years. Because the SEAR adjustments become less
important through tfme and are identical with the direct employment esti-
mates for the production years, the effect of using SEAR adjustments |
becomes less important as the forecast period gets longer. By the year

2000, they produté relatively small differences.

Statewide, even the unadjusted SEAR estimates are still small. They range
in the order of 1.5-t0-2.0 percent of the baseline conditions, compared

with the SEAR—adjuéted 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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0CS impacts 1mp1tes increases in population and emp]oyment in excess of
5 percent and an increase in real disposable bersonal ihcome of approxi-
mately 8 percent during the peak years of exbloration and development.
While the MAP econometric mede] does not provide estimates for small
area impacts, this'cou]d imp]y-increaseé in emp]oyment and popu]atton

in the affected communities of Nikiski, Homer, and Kodiak in the orderA

of 20 percent during the peak years.

The second labor market adjustment tested for sensitivity was the use of
annual average datahfor estimating impacts. The procedure for making this
test was to app]y the seasona1 peak d1rect emp]oyment est1mated by Dames &

Moore (March 1979, page ]19) ‘and to use 1t in the MAP econometr1c ‘model as

if the seasonal peak were the annua] average.- The peak employment estimated

impacts were then subtracted from the annual average estimated impacts
1 _

as a measure of seasonality.
The results of the seasonal adjustment process are reported_in Table 59.
- Using 1990 as a reference yeah, it appears -that peak seasonal impacts on
employment and pbpu]ation could be in the range of two-and-one-half-to-
three times those estimated from annua] avehages Because the seasona]

variations only occur dur1ng the exploration and deve]opment phases, the

difference between the seasonal]y adjusted est1mates and the ‘annual

]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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TABLE 59. SENSITIVITY OF FORECASTS TO SEASONAL ADJUSTMENTS
STATE OF ALASKA

: : Percent Change Peak as
Most Probable Most Probable With Annual - Percent
Non-0CS Impacts Impacts Average of Average
| Forecast ~ (Annual Average) (Seasonal Peak) [(2:1) 100] - [(3+2) 100]
Popu]ation'1 ' |
1980 - 407.51 0.00 0.00 0.00 0.00
1985 465.28 1.19 4.16 0.26 349.58
1990 507.57 3.71 11.85 0.73 319.41
.1995 546.64 4.23 7.90 0.77 186.76
2000 604.52 5.15 7.90 0.85 ' 153.39
1
Employment
1980 196.42 0.00 0.00 0.00 0.00
1985 . 227.56 0.76 2.63 0.33 346.05
1990 253.64 2.14 5.85 - 0.94 273.36
1995 276.99 2.04 . 2.62 0.74 128.43
2.39 2.80 0

2000 313.03 .76 117.15

Mhousands 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 impaéts still rémain 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 shahe.of total OCS impacts result-
ing from Lower‘C6ok Inlet development, the analysis implies that the
region's total population could increase by as many as 5,000 additional
persons during the peak years of.production'and exploration. If all of
these persons were to be Tocated in the small communities primarily
affécted_by Lower Cook In]éf-OCS'deve]opments, the impacts would appear

to be substantial.
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-VIT. SUMMARY AND CONCLUSIONS

The probable impdtt‘ofbouter Continental Shelf developments in the Lower
Cook Inlet vary significantly with the area and period of time analyzed.

The larger the area and the 1ongef the period of time, the less signifi-

- cant are the impaéts. The smaller the area and the shorter the period

of time, the more significant the impacts become.

For the state of Alaska as a whole, ali of the impacts are very small in
size--generally accounting for less than a change_of one percent in the

non-0CS baseline forecast. 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 Vé]ue
estimates, it appears that the net fiscal impact on the state of Alaska
will be moderate, equa]ing 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 MA# econometric model to overeétimate state expenditures

in response to short-term changes in population and employment.

The smallest level -of ana]ysis‘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 exploration and construction phases of development, OCS devel -
opments in the Lerr.Cook Inlet could produce impacts as great as 10,000

additional persons and 4,500 workers. This would mean increases in
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population and employment in the range of 15 percent for the region. For

the individual communities of Nikiski, Homer, and Kodiak where most of
: the direct 0CS impacts will occur, the seasonal peaks occurring during
the construction and exploration phasés of the deve]opment would probably

be Targe and significant.
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APPENDIX A

Historical Growth, 1965—19_76-
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Industry

Mining

Contract Construction

Manufacturing

Food Processing
Logging-Lumber

and Pulp
Other Hanufac.urTng

Transportation, Communication
gad Public Utflities
Truck1ng and Warehousing
Water Transportation
Air Transportation
Other Transportation
Communications and
Public Utilities

Trade
Wholesale
Retail

Finance, Insurance and
Real Estate

Services .
Hotels, Motels, etc,
Persenal
Business
Medical
Other

mun B e s B S

_ 1974

3,000
14,100

9,600
4,300

- 3,600
1,700

12,400
2,200
1,000
4,000
1,300

3,9C0

21,100
4,000
17,100

4,900

18,300
2,500
800
--3,000
3,800
8,200

T | ———

TABLE A.1. GROWTH IN EMPLOYMENT, ALASKA, 1965-1976

Average Monthly Employment

1965 1970 1971 1972 1973
1,100 3,000 2,400 2,100 2,000
6,400 6,900 7,400 7,900 7,800
6,300 7,800 7,800 8,100 9,400
3.000 .~ 3,700 3,600 3.800 4,600
© 2,300 2,800 " 2,800 © 2,800 3,200
1,000 - 1,300 1,400 1,500 1,500
7,200 9,100 9,800 10,000 10,400
1,200 1.700 1,500 1,600 1,500
1000 800 800 £00 900
1,900 3,000 2,800 3,000 3,300
500 900 1,000 1,000 1.100
2,600 2,700 3,700 3,600 3,600
.~ 10,000 15,400 16,200 17,100 18,300
1.800 . 30200 3.200 3,300 3,400
8,100 12,200 12,900 13,800 14,900
2,200 3,100 3,200 3,700 4,300
7,500 11,200 12,600 14,000 15,200
17000 1,400 11600 1,500 1,909
700 500 900 900 300
1,400 2,000 2,100 2,100 2,100
1400 2,200 21600 3,000 3,300
3,000 5. 000 5,400 6.200 7,000

1975 1975
3,800 4,000
25,900 30,200
9,600 10,300
4,300 .. 5,100
3,400 3,200
1,300 2,000
16,500 15,800
4,000 3,200
1,400 1,300
. 4,800 4,750
1,800 1,900
4,500 2,700
26,200 27,500
- 5,500 6,1C0
20,300 21,500
6,000 7,100
25,100 27,700
3,200 3,209
900 990
4,300 5,000
© 9,400 9,500
- )v ,‘ R i I



€LL

[ uﬂ r-:—: . r—j { . A A 1 C i ed Hm s b d [T J! r--_) {.4. v v [ 4 L ) L 4“ A j i % ° | T— 3
LY
" TASLE A.1. {continued)
Average Monthly Employment
Industry 1965 1970 - 1921 1972 1973 1974 1975 1976
Government 29,000 . 35,600 38,000 40,500 . 41,600 . 43,800 47,200 47,200 .~
~ Federal 17,400 17,100 - -17,+300 17,202 17,100 12,000 18,300 17,630
State 7,000 10,300 11,700 13,300 13,800 14,200 15,500 14,100
Local 5,300 8,100 9,000 10,CC0 10,700 11,600 13,400 15,200
Agriculture, Forestry ‘ .

and Fisheries 100 800 900 €00 1,000 1,000 1,000 1,220
Total Civilian Non-Agricultural . ‘

Wage and Salary Employment 70,500 93,100 98,300 104,200 110,000 128,200 161,300 171,108
Total Civilian Basic 31,300 35,600 35,800 36,220 37,300 45,700 58,600 3,600
Military 33,000 31,400 30,100 26,500 - 27,500 27,500 23,uv 24,500
Total Basic 64,300 - 67,000 65,900 62,700 64,800 73,200 83,9C0‘ 38,100
Total Support Sector 26,5800 39,000 41,800 44,800 48,200 156,700 73,800 78,200

~Total Employment 114.000 129,900 133,960 136,520 143,200 161,500 1¢0,200 203,200

Basic Employment Includes:
Fisherics, and Military.

Sunport Secter Includes:
Estate; and the Services,

SOURCE: Alaska Department of Labor,

Mining; Construction; Manufacturing; Federal Government; Agr1cu]ture, Foraestry ard

Alaska Labor Force Estimates, various years,
Alaska Department-of Laber; Estimates of iotal Resident Pepulation and Estimates of Total Civilian Ponulation,

Transportation, Communication and Public Utilities; Trade: Finance, Insurance and Real

2



TABLE A.2. ANCHORAGE CIVILIAN EMPLOYMENT GROWTH,
ALASKA, 1965- 1976 :

Industry . 1965 1970 lan o972 1973 1974 1975 1976
Total ' ' 30,678 41,995 45,452 | 48,252 50,627 58,713 69,645 73,113
Agriculture, Forestry :

and Fisherfes 33 - sz 63 _ 7% 82 . ~1c0 110 100
Mining n 958 916 806 769 1,036 1,300 1,409
Contract Construction .82 3,514 3,92 . 4,272 4,178 ° 5,882 - 7,054 7,587
Manufacturing ' BE) 1,018 1,117 L2 1,086 1,379 1,571 1,629
Transportation, Communication ' : = : ‘ ' L ‘ o

and Public Utilities - 2,618 - 3,907 4,591 - 4,522 4,625 -~ 5,383 - 7,343 7,409,

Transportatxon 1,694 : 2,800 . - 2,805 2,821 ' 3,129 3,938 - 5,419 5,172
Air : 773 - 1,482 1,455 1,629 1,835 2,123 - 2,610 2,668,
— Other , ) 921 1,318 - 1,350 - 1,192 1,294 1,814 2,309 2,504
~ Communication - 674 764 . 1,411 1,289 1,046 1,163 1,426 1,670
- Public Utilities 250 343 - 374 . 41 g 451 483 o 498 568
Trade . . 5,280 8,617 9,354 : 9,948 10,663 ~12,298 - 14,928 15,958
tholesale , 1,226 , 2,220 2,292 - 2,423 2,475 . 2,860 - 4,077 - 4,240
Retail - 4,053 6,397 7,042 7,525 8,188 9,438 10,852 11,718

Finance, Insyrance and A : o ‘ : : e .

Real Estate - ‘ 1,295 1,980 - 2,087 2,415 - 2,803 3,151 ‘ . 3,615 - 4,257

Serv1ces 3,767 . - 6,403 - 7,027 7,725 8,319 | 10,119 13,455 15,450
Hotels - 460 - 755 709. - 732 8N L o o 1,345 1,444
Personal 402 . 535 556 556 . 567 572 624 607
Business ; :789 ' 1,188 . 1,194 1,120 1,180 1,680 -3,795 4,214
Hedical . ‘ 681 - 1,200 1,480 1,759 1,993 - 2,283 - - 2,286 2,657
Other 1,444 ' 2,725 3,088 3,459 3,758 4,47 5,410 5,828

Federal Covernment 9,395 9,509 9,530 9,435 9,558 o+ 9,925 . 10,222 9,813

State Government 1,672 v 2,421 3,020 © 3,500 : 3,667 . 3,985 4,056 .4,053

Local Government ' 2,329 . 3,615 ‘ 3,845 4,349 4,677 o 5,257 ° o 5,979 5,413

SOURCE: Department of Labor, Statistical Quarterly, various fssues.
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TABLE A.3. EMPLOYMENT BY INDUSTRY, SOUTHCENTRAL ALASKA
1965, 1970-1976 '

Industry ‘ 1965 1970 1971 1972 1973 1974 ‘ 1975 , 1276
Agriculture, Forestries and :

Fisheries 19 - 99 85 356 491 - 492 543 680
Mining _ 345 762 633 - 611 640 5e&c - 900 227 .
Contract Construction | ' 880. .- - 583 895 768 681 1,239 ‘ 3,656 . 6,878 ¢
Fanufacturing L ' 1,188 1,647 ' 1,627 1,818 - 2,627 2;522‘ 2,655 3,234

Food _ 1,086 1,293 1,229 1,456 - 1,985 2,013 2,003 : 2,127
Transportation, Communication - : ' , _ .
and Public Utilities - - 542 760 796 ©o793 896 1,329 1,576 1,472
Transportation 373 521 502 442 497 708 . 1,106 977
Communications 26 85 ' 132 175 208 218 . 239 ;47
Public Utilities : 132 154 163 176 _ 189 03 . 231 242
Trade 813 1,338 1,319 1,383 ' 1,460 . 1,61 2,337 2,533
Whelesale 102 193 275 162 133 202 344 ] 353
Retail ' , mn 1,145 1,134 1,221 5,327 1,458 1,583 2,180
Finance, Insurance and Real ‘ '

Estate : 159 21 ‘ 204 _ 220 238 : . 308 377 4230

Services 733 1,027 1,099 1,228 1,440 » 1,709 2,128 2,597
Fotel ' 138 ' 154 230 297 ; 300 427 467 462
rersonal 25 , 28 29 39 50 .40 49 35
Business 17 N4 94 87 139 . 178 443 755
Medical ' 139 275 286 315 451 400 391 4@32
Other 319 456 460 4¢0 ) 5C0 664 780 §7¢.

Governmant , o . _
Federal 975 828 742 - 626 602 595 : 672 637
State and Local 1,405 ' 2,327 2,726 2,932 3,056 3,180 3,455 3,592

Tofal 7,124 o 9,582 10,127 10,735 12,13 13,645 - 18,300 23,030

SOURCE: Estimated from Alaska Department of Labor, Research and Anralysis Section Worksheets.
Alasxa State Housing Authority, Alaska, Yakutat, Comprehensive Development Plan, Anchorage 1971,
Alaska Consultants, Inc., Anchorage, Alaska; Yakutat, Comorehensive Development Plan, December 1976,
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APPENDIX B

Methods, Standards, and Assumptions to be Used in the
Lower Cook Inlet OCS 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 deve1opments in the
Lower Cook InTet.» The major steps of this impact anaiysis are: (1) a
historicaT baseline study of the economies of the state of Alaska and

the Cook Inlet fégion, (2) deve]opmeﬁt of base case (1.e.,'wifhout Lower
Cook Inlet o0il and gas development) aséumptions, (3) generatioh‘of'base
case projections; (4) generation of Lower Cook Inlet projectioné, and

(5) a comparison of the impact.projections withvthe baseline projections
to analyze net impacts, This appendix will discuss the aSsUmptions used.

in . this ana1ysis;

Base:Case Assumptions

A set of assumptions aboUt the level of exogénous variables determines
a development scenario; this section describes the assumptions in the
non-0CS base‘case'scenario. There are four major types of assumptions ‘
required.for:a scenario. First, there are assﬁmptions about the growth
of exogenous]y determined emp1oymentvin both thé petroleum and nonpetroleum
sectors. Second]y,'assumptions about exogenously determined petro]eum
revenues received by the state are needed. Third1y,.there are assumptions
about national vériab]es (see Chapter ITI, page 88). Finally, an assump-
tion about the way the state spends its money is needed. Once theée

assumptibns are set, the set of projections is determined by the model.
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EMPLOYMENT  ASSUMPTIONS

Emp]oyment 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-epetro1eUm 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.

e 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 schedules were adjusted
based on the -estimated reserves, productivity, and the
production schedules in Beaufort Sea Region Petroleum
Development Scenarios (Technical Report No. 6, Alaska -
0CS Socioeconomic Studies Program, 1978). -

e 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 Report 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. ‘ ‘

e Upper Cook employment was an estimate of current employment
made by the author. Employment was assumed to increase
sTightly between 1985 and 1990 as the o0il fields are shut -
down. Gas production is assumed to continue after 1990.
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MINING EMPLOYMENT

'l .

TABLE B.1.
p !
rudhoe, 2
Lisburne N. Gulf
and . and Lower

Year Kuparak Cook 0CS
1977 1,586 271
1978 1,624 0
1979 1,585 0
1980 1,783 0
1981 1,402 0
1982 1,149 0
1983 897 0
1984 904 0
1985 - 987 0
1986 963 0
1987 985 0
1988 - 985 - 0
1989 1,009 0
- 1990 1,009 0
1991 1,020 0
1992 1,020 0
1993 940 0
1994 886 0
1995 886 0
1996 886 0
1997 886 0
1998 886 0
1999 886 0
2000 886 0

Upper

575
575

3

Cook

575

575

575
575
575
575

575

610
645
680
715
750

300
300
300

300

300
300
300
300

300
300

~ Other

4

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

Based on employment scenarios from Alternatives for the
Future: Petroleum Development Study, North Slope of Alaska

(Department of Natural Resources, 1977).

and production schgdu]es of these fields.

Scenarios for 1 and
5 billion barrel. reserves were adjusted to reflect reserves

2Exp]oratmn activity drilled 9.6 wells; assumed employment
per well equaled 90 man-years from 0CS Techn1ca] Report No.
(Dames and Moore, 1978)

3Estimate by the author based on current emp]oymént.

“Net employment in mining.
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TABLE B.2. CONSTRUCTION EMPLOYMENT

ECONX 1  ___ ECONX 2

Year  TAPS __ ALCANS ' Total e PaE&EiC4
1977 5,300 . 0 5,300 B
1978 0 o 0 0
1979 0 o 90 - 0
1980 % 0 90 e
1981 90 1,425 1,515 844
1982 90 4,763 4,853 o 1.323
1983 0 4,663 4,663 S 4204
1984 0 265 265 0
1985 0 o .0 0

]Based on estimate of TAPS construct1on emp]oyment by the A]aska
State Labor Department

2Assumed construction of four pump stations to increase capacity
by 1982. Pump Station construction employment estimate from The
Beaufort 0CS Petroleum Development Scenar1os, Dames and Moore, 1978.

3

Northwest 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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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.

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. Pump station construction employment estimates made

in Technical Report No. 6 (Alaska 0CS, 1978) were used to
estimate employment. With completion of the TAPS construc-
tion in 1977, the line's capacity is assumed to be 1.2 million
barrels per 'day. The capacity must be expanded to deliver the
assumed base case North Slope production, which is 1.73 million
barrels per day by 1983. Four additional pump stations were
assumed 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

(duly 1,.1978).

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.1.S. for -
the Pacific LNG project.
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Operations employment for these projebts is transportation employment

for the pipelines and manufacturing for the petrochemical projects.
Alyeska estimated an operations employment of 300 for startup in‘1977

and 850 per year fbr the .long-term operations-(A]éska Construction and
0il, October 1976). ALCAN operations employment is assumed to be 96
beginning in 1985, This estimate .‘Wasibased on AL(:AN"s 1976 ‘application
to the Federal Power Commission. The differénce in operations employment
is accounted for because Trans-Alaska Pipeline Serv1ce (TAPS) has more
pipeline in Alaska, the Valdez port emp]oyment is part of the TAPS
employment, and TAPS has substantial Alaska headquarters employment.

Operations employment for the;PaCific LNG p]ant.fs 60 beginning in 1984.

Employment for these specia]_ﬁrojecté is a]]ocated to MAP RegionsAas.
follows: | o

T. 'Prudhoé,'Lisburne, Kuparak emp]oyment to Region 1
-Upper Cook N. Gulf 0OCS, Pacific LNG employment in Region 4

Other mining at its appropriate regional level

BoOwWoN

ALCAN -and TAPS construction based on miles of pipe in region
plus 300 TAPS headquarters in Anchorage in 1977

5. ALCAN operat1ons is a]]ocated by the miles of p1pe11ne in
each region : , .

6. 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 agriéulture—forestﬁy—
fisheries is set exogenously. Federal government employment is assuhed
to follow its general historical trend and remain constant at the 1976
level throughout the forecast period. ‘The trend ih the histofica]
period reflects increases in civilian employment offsetting‘decreasing
military employment. The regional allocation will é]so remain cdnstant.
Employment in agriculture-forestry-fisheries will be assumed to increase
at a rate of 3 percent per year. This reflects an assﬁhption of Tlittle
growth in agriculture and -a modest increase in fisheries. The South- |
central Water_Study”estimated appfoximate]y a 5 percent annual increase
with maximum fiSheries development. Employment will be assumed to in-

crease at this rate in each region.

Oﬁtput in manufatturing must be determined exogenpus]y. It is assumed to
increase at an aVerage annual rate of 4 percent which is consistent with
both the historical trend and the assumedvgrowth in the fisheries industry.
Regional growth wil]-be’determined by the mix of industries with food
manufacturing growing at the same rate as fisheries, 3 percént; Tumber
growing af 4 percent; paper growing at 2.5 percent; and other manufactur-

ing bringing the growth rate into 1ine 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 wére esti-

mated based on assumptions about the wellhead value and production.

COOK INLET REVENUES |
" Table B.3 details the royalty and sevéréhce revehues froh oii and gas
\product1on in Upper Cook In]et The overa]] assumpt1on is that oil
.product1on wou]d be over in 1995, while gas product1on will cont1nue
throughout the proaect1on period. The specific assumptjons are:
e 0il roya]ties-and production tax are from a Legis]atiVe Affairs
Agency memo of July 14, 1977. Revehues were estimated through

A 1985; aftef that a 15 percent decline was assumed in the value

of o0il produced. The average production of the well was assumed

to decline below the taxab]e'rate in 1989, and production was
assumed to stop in 1995. |

® Gas royalties and production tax ahe based oh éstimates of
production through 1985 méde by the Revehue Department in

Revenue Journal, Vol. 1, No. 2, October 1976. Dec]inebafter |

1985 was assumed by the author to be at a fatevof 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 REVENUES]

0i1 0i1 Gas Gas
Royalties  Production Tax Royalties Production Tax

o shnd

2;,‘ Lo L A Lk ] b J CI‘J

—
o

o

t_ iind

Fiscal Year (Millions) (Mi1lions) (Millions) . (Millions)
1978 33.1 16.3 4.4 2.3
1979 31.3 14.4 5.4 2.8
1980 29.5 12.7 6.9 3.6
1981 27.9 10.9 8.3 4.4
1982 26.4 9.1 9.0 4.6
1983 . 24.6 7.3 9.1 4.7
1984 22.9 5.5 9.3 4.8
1985 - 21.2 3.7 9.4 4.9
1986 20.1 3.0 9.4 4.9
1987 19.1 2.0 - 9.4 4.9
1988. 18.2 1.0 9.4 4.9
1989 17.3 0 8.5 4.4
1990 16.4 .0 1.7 3.9
1991 .0 0 6.9 3.5
1992 0 0 6.2 3.2
1993 0 0 5.6 2.9
1994 0 0 5.0 2.6
1995 0 0 4.5 2.3
1996 0 0 4.1 2.1
1997 0 0 3.7 1.9
1998 0 0 3.3 1.7
1999 0 0 3.0 1.5
2000 0 0 2.6 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 wi]]lproduce the major petro]eum revenues for the state 1ﬁ
the projection period. To arrive at revenue estimatéé, estimates of
production and the wellhead value are needed. These estimates are shown
in Table B.4 and Table B.5. | |

. Product&on of 0i1 was assumed to equai estimates nade in

Technical Report No. 6 (Alaska OCS Socioeconomic Studies
Program, 1978) '

e The wellhead value per barrel of 011 was calculated based
on discussion with BLM-0CS. These assumpt1ons reflect
those made with respect to N. Gu]f oil.

1. West Coast market pr1ce is $12/bb1. This reflects
a $1.50 discount from a $13.50/bb1 Gulf Coast price.
The discount is for transport costs. The real market
price stays constant o

2. Vessel costs equal $1.00/bb1 from Valdez to the West
Coast and $.75/bb1 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 1ncreased
operating costs dominate the decreasing cap1ta1 costs.

After 1990, the tar1ff remains constant in real terms.

This assumption reflects on]y 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
0CS Petroleum Scenarios, 1978) is reached. This production
level is assumed to remain throughout the period.

o The wellhead value of gas was ca]cu]ated 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.!

]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

1

Total :
: Wellhead Wellhead Production
. Production . Price ~  Value Royalties - Tax
Fiscal Year (Million Bbls) ($/Bb1) (Million$) (Million$)  (Million$)
1978 237.3 5.00 1186.5 148.3 " 124.6
1979 474.5 5.56 2638.2 329.8 277.0
1980 584.0 6.16 3597.4 449.7 377.7
1981 595.7 6.79 4044 .8 505.6 424.7
1982 - 607.5 7.45 4525.9 565.7 475.2
1983 619.6 8.15 5049.7 631.2 530.2
1984 631.5 - 8.88 5607.7 701.0 588.8
1985 641.5 9.66 6196.9 774.6 650.7
1986 613.2 . 10.48 6426.3 803.3 674.8
1987 545.,7 11.35 6193.7 - 774.2 650.3
1988 -511.9 12.25 6270.8 783.9 658.4
1989 ~475.4 13.22 6284.8 785.6 659.9
1990 409.7 -14.24 5834.1 729.3 561.5
1991 367.7 15.02 5522.9 690.4 531.6
1992 - 347.7 15.85 5511.0 688.9 530.4
1993 329.4 16.72. 5507.6 688.5 530.1
1994 299.3 17.64 5279.7 660.0 508.2
1995 268.3 - 18.61 4993.1 624.1 480.6
1996 - 246.4 19.63 4836.8 604.6 465.5
1997 - 228.1 20.71 4724.0 590.5 454.7
1998 217 21.85 4625.6 578.2 445,2
1999 - 197.5 23.05 4552.4 569.1 438.2
2000 8 24.32 0 558.8 2

183.

1

See text for eXp]énation.
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TABLE B.5. PRUDHOE BAY GAS'

Wellhead - Wellhead Production
Production - Price Value  Royalties Tax
Fiscal Year (Billion C. Ft) ($/MCF) - (Million$) (Million$)  (Million$)

1978 . 3.9 -1.00 3.9 .5 A4
1979 ' 5.1 1.06 5.4 .7 .6
1980 - 5.9 1.11 - 6.5 .8 .7
1981 28 1.17 32.8 4.1 -3.4
1982 43 1.24 53.3 - 6.7 5.6
1983 50 1.31 65.5 8.2 - 6.9
1984 - 780 1.38 1076.4 134.6 113.0
1985 _ - 830 1.45 1203.5 150.4 126.4
- 1986 - 870 1.53 1331.1 166.4 139.8
1987 912 1.62 1477.4 184.7 - 155.1
1988 912 1.71 1559.5 - 194.9 163.7
1989 912 1.80 1641.6 205.2 172.4
1990 912 - 1.90 1732.8 216.6 181.9
1991 912 2.01 1833.1 229.1 192.5
1992 - 912 2.12 1933.4 241.7 203.0
1993 912 2.23 2033.8 254.2 213.5
1994 912 2.36 2152.3 269.0 226.0
1995 92 2.48 2261.8 282.7 237.5
1996 , 912 2.62 2389.4 298.7 250.9
1997 912 2.77 2526.2 315.8 265.3
1998 S 912 2.92 2663.0 332.9 279.6
1999 912 3.08 2809.0 351.1 294.9
2000 912 3. .0 370.5 311.2

]See text for explanation.
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Revenues from these are determined based'updn 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 productﬁvity of the average well in the fie]d. The

production tax on oil was assumed to equal 12 percent through 1989 when

/prodUCtion declines and the rate falls to 11 percent. The brodﬂction

tax on gas is assuméd~to equal 12 percent throughout the projection

period.

MISCELLANEOUS REVENUES
There are three 1mportant'misce11aneous_petro]eum revenues: the property
tax, the reserves taxes, and the cofporéte 1ﬁcome tax. Table 846 shows
the assumed value of these taxes. | |
‘o The property tax taxes all petro]eum»re]ated_prqperty except
011'ref1ning'andvgas processing property and leases at a rate

of twénty mills. We used the property tax revenue series

estimated by'the Department of Revenue in AWaska 0i1 andiGas
-Structure. This assumed construction of the TAPS and ALCAN
lines.

o The feserves“tax~invo1ves the repayment by the state of taxes
paid by petroleum producers in 1976 and 1977. Credits of up
to 50 percenf of the production taxes,ére giveﬁ<unti1 the
$499.mi1110n‘co11ected is repaid._ Thié tax affects only
producers at Prudhoe. |

e The Alaskan corporate income tax was changed in the last

1égis1at1ve session so that no state projection of this'
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TABLE B.6. OTHER REVENUES

3 Corporate

Property Tax] . Reserves Tax2 ANCSA Income Tax
Fiscal Year (M1111on$) (Million$). (Mi1lion$) (Mi1lion$)
1978 173.0 (83.3) - (23.8) 33.5
1979 - 185.0 -~ 7{166.4) (52.9) 127.8
1980 193.2 -~ (204.8) - (72.1) 167.3
1981 - 226.7 (44.8) (81.6) 188.5
1982 251.8 0 S - (91.6) 212.8
1983 ) 257.0 0 (102.3) 265.1
1984 261.4 0 (68.8) 348.9
1985 295.9 0 0" ‘ 384.8
1986 281.1 0 0 405.1
1987 267.0 0 0 407 .2
1988 253.7 0 0 421.6
1989 ' 241.0 0 0 428.7
1990 229.0 0 0 421.4
1991 217.5 0 0 - 409.7
1992 206.6 0 0 416.5
1993 196.3 0 0 425.7
1994 186.5 0 0 418.8
1995 177.2 0 0 410.1
1996 168.3 0 0 410.7
1997 : 159.9 -0 0 409.9
1998 151.9 0 -0 411.0
1999 ' 144.3 0 0 416.6
2000 137.1 0 - 0 418.5

]Based on est1mates in A]aska 0i1 and Gas Tax Structure Department
of Revenue.

250 percent of Prudhoe product1on taxes

32 0 percent of wellhead value at Prudhoe unt11 $500 m1111on is pa1d

" to the fund.

4Actua] fiscal year 78 va]ue afterwards est1mated as expla1ned in
the ‘text. ‘ _
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revenue stream is available. The corporate income tax on
petroleum is«9.4 percent of taxab1e'petro1eum income. Taxab]e_}
income is gross income minus capital and operating costs ahd
Alaskan taxes. The figure is not net‘of'federa1 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 Tines 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
Tine 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:

Prudhoe 0il Prudhoe Gas
Total Costs $9.45 billion $2.6 billion
Debt Proportion _ 25 % ' 25 %
Interest on Debt © 0 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 1ife of the field. Capital costs equalled

- debt service plus depreciation costs.” Operating costs were
added for total costs. These costs were: :

. _ Prudhde 011 Prudhoe Gaé

Capital Costs $1.24/bb1 $.14/MCF

Operating Costs $1.00/bb1 $.08/MCF
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In addition, $.12 per barrel and $.02 per MCF were allowed
for overhead as per the legislation. Taxable income was
found by subtracting these costs and allowable A]aska
taxes from revenues.

3. The ratio of 0il and gas taxable income to severance
taxes at Prudhoe Bay was applied to Cook Inlet to est1mate
taxable income from -this product1on

4. Estimated corporate income tax was found by applying '

the .094 rate to this 1ncome

5. A final portion of the tax,inc1Udes 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 payrcll in Alaska as a percent
of worTdwide 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 Ted us to the conclusion that this component

would be extremely small, so it was 1qnored 1n this
study.

BEAUFORT OCS REVENUES

Tables B.7 through B.9 show the revenues:associated with each of three
Beaufort scenarios. Revenues are baoéd on production estimates provided
by the Alaska OCS Office of BLM. Wellhead values are determinéd by the
wellhead value at Prudhoe minus fransport costs from the Beaufort. These

real 1978 transport costs were'$.60_pér barrel for 0il and $.15 per MCF

for gas. Other assumptions included:
1. Half of the product1on and offshore cap1ta1 fac111t1es
would be located in state waters
2. A conventional scheme of bonus bidding was used with
~~ $100. million being b1d
3. D1scover1es on state-owned properfies will be subjeot to
state royalties and production taxes at current rates.
4. 0il and gas production from'the Beaufort is trahsported via

TAPS and ALCAN rather than new pipelines or alternate modes.
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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

TABLE B.7.

BEAUFORT MINIMUM SCENARIO
DIRECT REVENUE EFFECTS

(M11]1ons of Nominal Dollars)

Production3

Bonus]. Roxa]ties_2

50

.10
.10

N B
~AOOOO OCOOOO0O [« N )

.00.

.10
.00
.20

Db PRw
O~ OoINW

.60
.70
.40
.30
.80

(S o]
oo

Rl
N OY WO

1

BLM-Alaska 0CS Office.

Tax

N

PR WWN
NONOT

WwWwhsppPD
G100 — NN

.60
.30

.70
h

.00
-20

.50
.60
.50
.90

Property4 Corporate5
Tax Income Tax
0 0
0 0
.31 0
44 0
.70 0
1 0
.48 0
2.01 0
4.75 0
8.92 0
13.29 42
15.05 3.77
16.77 5.66
17.58 7.84
19.04 9.27
20.43 9.10
20.92 9.06
20.37 9.21
19.70 8.72
18.89 8.18
17.94 7.14
16.82 5.81

2Roya]t1es est1mated at 12. 5 percent of total wellhead value:

3

4

Production tax equals 12 percent of the nonroyalty portion of
total wellhead va]ue

Tax 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

TABLE B.8.

Bonus] Roxalties2

50. 0

12.50

.00
57.80
63.20
65.40
65.90

62.20
58.10

A4}
—

]

BLM-Alaska 0OCS Office.

BEAUFORT MODERATE SCENARIO
DIRECT REVENUE EFFECTS

(Mi1lions of Nominal Dollars)

ProdUction3
_Tax

61.00 -

0
0

11.
~16.

18,

20.
24.

26.
27.

28.
28.
27.
27.
27.

Property4
1 Tax

Corpof'ate5
Income Tax

(e N e N en]

~
.

11.
1.
12.
11.

12.
12.
11.

2Roya]ties estimated at 12.5 percent of total we]]head value.

3

4
5

Production tax equals ]2 percent of .the nonroya]ty port1on of f
tota] wellhead value.

Tax at 20 mills of petroleum property value.

Corporate income tax at 9.4 percent of taxable petroleum income.
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TABLE B.9. BEAUFORT HIGH SCENARIO -
DIRECT REVENUE EFFECTS

(Mi11ions of Nominal Dollars)

TBLH-ATaska 0CS OFfice.

2Royalties estimated at 12.5 percent of total wellhead value.

3-Pr‘oduction tax equals 12 percent of the nonroyalty portion of
total wellhead value.

4Tax at 20 mi]]s_of petroleum property value.

5CorpOrate income tax at 9.4 percent of taxable petroleum income.
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: 1 E 2 Production3 : Property4 Corporate5
Bonus Royalties Tax __Tax Income Tax
1979 50 0 0 0 0
1980 0 0 0 0 0
1981 0 0 0 .31 0
1982 0 0 0 .44 0
1983 0 0 0 .70 0
1984 0 0 0 1 0
1985 0 0 0 .82 0
- 1986 -0 0 -0 3.78 0
1987 0 0 0- 9.21 0
1988 ) 0 0 16.71 0
1989 0 37.50 31.40 24.88 4.51
1990 0 67.10 56.40 28.60 15.54
1991 0 85.10 71.40 - 32.35 19.48
1992 0 90.70 76.20 34.72 20.43
1993 0 95.60 80.30 38.43 21.95
1994 0 100.80 84.70 42.18 23.09
1995 0 106.40 89.30 44 .34 21.97
1996 0 112.20 94.30 45.13 23.18
1997 0 115.90 97.30 45.23 23.90
1998 -0 112.70 94.60 45.21 20.42
1999 0 - 101.50 85.20 45.04 17.62
0 91.70 77.00 44.73 13.19



State Expenditure Assumptions

The fourth_set of assumptions under1ying'the base case concerns state
government spending. Uniike the‘previous aésumptions that dealt with

tne magnitude and change of certein exogendus variables, tnfs one posits -
the behavioral relationships within a sector. In other words, stafe
expendi tures are not exogenousTydgiven butvare determined within the’>”'

model. The rule determining spendingibehaVTOrfis given exogenously.

Under normal circumstances, behavioreT re1etionships used in an econometric
model of the type being used for theseeprojections ere'derived.from his-
torical relationships. Parametersfare usually estimated using various
‘regression techniques, and these estimating equatione serve to describe

a sector's behavior. This traditional modeling approach has proved ndn-
~ operational with respect to the.state government's spending behavior.

The reasons for this are hisfor1Ca1 and institutional. As a result of

oil and gas lease sales and the constrdction of the trans-Alaska pipe-
line, state government has received large increments of revenue. In |
the case of the lease sales, the revenuee were large 1ump sum payments
of a magnitude the étate 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 popu]afion. This population pressure created extreme1y nigh
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 1likely to be dominated by revenues from Prudhoe
Bay oil and gas production. These revenues are of such a_magnitudé 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 pektentfof all
mineral (including oil and gas) lease rentals, royalties, bonuses, and

federal mineral revenue sharing payments received by the state be deposited

- into this fund. The balance of these révenues, along with other state

revenues, accrue to the General Fund from which state opekating expendi-
ture monies are taken. . At this time, the rules for spending Permanent

Fund revenues have not been developed.

The 25 percent réVénue allocations to the Permanent Fund along with the

state spendihg ru1esvseriou51y 1imit the usefulness of past behavioral

relationships. Future spending behavior for the state will obviously

be a matter of po1fcy choice, and past experience can provide only rough

guidelines for analyzing or predicting these po]icjest

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. VFirst; real pef capita state
expenditures‘were positively related to chénges in real per capita income.
Secondly, expenditures were positiVe]y related to available revenues. The

former can be treated as a demand effect; the latter, a supply efféct.

Capital expehditures, on the,bthér hand, exhibitéd'afmore‘comp1ex'behavfor.

They showed a strong positive relationship to fund growth, but new expen- |

diture levels were not maintained in subsequent periods.

Asva result of Scott's research, the MAP mOde]fs demand componént'for
both the operating and capitaT sthding~equatioﬁ$ reTa£es,changes 1h3the
level of current state expenditureS to.1dgged changes-in real 1ncome;:'
population, and the price level. Population and the priée 1eye1 have
unitary weighfs,.whiTe the fea1'pér capita.incqme cbmponent has a wéight
‘of .5. Because of'this weighting procedure, the staté expenditure equa-
tion can be 1nterpretéd-as stating that real per capita stafe expenditures

grow at half the rate of real per capita income.

The supply component of the operating expenditure equation measures the
responsiveness of state expehditures to Chahge§ in the»Genefa] Fund
balance. The supb1y jnfTuencelis characterized'by an exfrehe]y Tow
elasticity of .02 multiplied by.éfﬁeighted rate of Chahge in the General
Fund ba]ance; A sihi]ar sbecificaffon‘was déve]oped'fdr state capital
expenditures except that the supply response was mofe'heavi1y weighted.
The'capita1 éxpendfture equation in concért with the operating expendi-
~ture specification constitutes the expenditure ru]e used in analyzing the

state government response to economic change over time.
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Impact Analysis

The general methbdology for conducting the impact analysis of 0CS acti-
vities in the LoWer Cook Inlet is a comparison of the projected key growth
indicators (popuTation, income, employment, and state fiscal position)
with and without the assumption of OCS development. This comparison of
projectioﬁ against projection provides the means for asséssing the OCS

impacts.

Base case projectiohs (i.e., those which assume no Lower Cook Inlet OCS
déve]opment) are obtained by implementing the ISER econometric models
using a set of specified base case assumptions. Thesé'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 0CS projections, however, the assumptions include
the projected direct employment and production expected to:bé aésocfated
with the particular development scenario. By comparing the projected

base case va]ués ﬁith the projected 0CS development scenario values, we

will derive a déscription of the 0CS impacts.

~ Two ‘adjustments will be made for the OCS projections. The first change

concerns the state‘expenditure rule. The expenditure rule describedb
earlier will not be uSed for the impact analysis. The rule will be
"neutralized” in order to more clearly isolate impacts that éan be
difect1y associated with 0CS activity. To achieve this neutralization,
the real per capita 1ev¢Js of state expenditure projected in the non-

0CS base case will be used in the impact projections. This essentia]Ty
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removes the interactive effect between ]évefﬁ of Service provided by the
state government as measured by}réa]‘per capita expenditufes and 0CS
activity. State expenditures in the 1mpacf case will differ from the
base case as'a résu]t of changes 1h popu]ation and thé'price level.

This change allows a pure asSessment-of the effect of OCS.deve]opment

on the state's fiscal position.

The second adjustmeht to the OCS;re]ated input assumbtions concerns the
direct employment associated with 0CS development. fThese emp]oyment
projections'w111 be modified[tb'ref]ect,fhe'fesidehcies of'the OCS_wak
force. .Without this modification, all of the 1mpa¢ts’wou1d,occur in

the state and the region. Sihce many;emp1oyees will bé imported, -it is
necessary to modify the emp]oyﬁent-nUmbers&to reflect fhe portion of the

employment impacts actua]]y-expected'to affect the state and region.

This modification is described in more detail in the following paragraphs.

The major determihant of the magnitude and duration of emp]oyment'and

income impacts associated with any particular OCS scenario is the assumed

size of discovered recoverable hydrocarbon reserves. Reserve size deter-

mines the number of drilling rigs used during:field development and the

eventual number. of production p]atforms and wells. In addition, large

fields. are likely to require_mu]tip]eronshore 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, technica], and employment data used to generate impacts
fof this Study wiT] be taken directly from Dames and Moore. Even though
these data set Timits on the magnitude and duration of the direct employ-
ment and income imbaéts éssdciated with the development séenario, there
are‘a number of faétors that influence the transmission of these direct

b
?

activities to the Alaskan economy.

The direct emp]oymeht it;e]f is of fwo types, field and headquarters. The
field employment encompasses the activities, onshore and offshore, occur-
ring at the Tocation of the deve]opment{ Headquarters employment includes
engineering subport 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 emp1oyment'impacts. These

are (1) the location of the primary development activities, (2) the wage

and salary levels of workers engaged in direct activities, and (3) the

place of residency of the direct work force.

Developments that occur in remote,. relatively 1nacéessib1e regions are
likely to be highly self-sufficient. Workers in these enclaves have
little interaction with the state economy except during their off-work
rotatioﬁ periods. As a result, they may spend little of their income
within the state. In many éases, 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.

201



In summary, other things being'eQUa].'the closer an activity is to a well-
developed, law-cost transportation network (i.e., the less remote it‘is),
the greater is the 1ikelihood 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 deve]opment. This effect 1is
 partially hitigated because the higher.paying'jObs are highly specialized
and often performed by crews that can be charécterized as "nomadic" in that
they travel woerwide, performing a given taSk. This nomadic cheracter
(particularly during exp]bratien and‘deve]opment) 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'duratioﬁ of the secondary:

impacts generated by a specific development scenario. Therefore, a major
step in estimating the impact of OCS development 15 the estimation of the

share of direct employment that will go to Alaskan residents (SEAR).

Table B.10 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 rotation. This SEAR-
adjusted direct field employment is used in the deVeTopmentrscenario as -

an input into the MAP model for impact estimating purposes.
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~ Onshore

Service Base

Service Base Construction

. Pipe Coating

Onshore Pipeline Construction

. 0i1 Terminal Construction

. LNG Plant Construction
. -:0i1 Terminal Operations
. LNG Plant Operations

Offshore

o Ol

1. Surveys
2. _
3. Platforms

Rigs

. Platform Installation
. Offshore Pipeline Construction
. Tugboats

D D

Phase

" all phases
exploration & development

production
development

development
development
development

development
production
production

exploration

exploration
development
production

development
development
exploration

development -

production

ESTIMATED SHARE OF ALASKA
_ RESIDENT EMPLOYMENT BY 0CS TASK _

1
J
)
J
J
.
v
Lj

Time Period

1979-1984

1985-1989  1990-2000
00 . 1.00 o 1.00
50 53 58
.00 1.00 1.00
50 53 58
.20 .21 .23
20 .2 23
/50 53 .58
.50 .53 .58
~00 1.00 1.00
.00 1,00 1.00
20 21 23
20 21 23
10 30 33
00 1.00 1.00
10 105 116
10 1105 116
40 42 46
80 .88 97




£
‘The SEAR coefficfents were developed by considering both task redUirements 1"
and labor market factors.withﬁn the state. Ideally, these~coefficients [\
would be empirically détekmined, but resources and time constraints pre- -
vented this. As a result, expert opinion and information from_other l
studies wékevused to arrive‘at the values used hére, It was assumed ‘ [4
that longer off—duty rotatioh periods reduced the likelihood of a worker's
becoming anvATaSkan:resident since, in these casés,_trave]ltime outside | ?ﬁ
of the state decreases relative to the total time off; Specia]iied jobs :‘
(of both long and short duration) were assumed to be.fi]]ed primarily by I;
imported 1abor, - . S I o ;;_ o . s
. . . . 9
Table B.10 further indicétessthat these coefficients change Qver,t{me gnd . gi:
that the'economy internalizes additionél direct-]abor force impacts. This l
interna]iiation results from two separate but-interdependent inf]dence#. v &;
First, the long-run pyramiding of separate 0CS sales and developments : (f

transforms many of the transitory tasks into long-run employment oppor-

tunities and encourages the growth in the state's inventory of labor skills.

Secondly, a certain percentage of the 0CS workers who ihitia]]y 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 1hitia]-vélues_f0r later -0CS

' ‘\“( ?" [ 3

deve]bpments than for earlier ones. This effect is captured by an assump-

tion that calls for a one percent annua]_avekage growth rate in SEAR -

‘.5——--]"

coefficients having an initial value of less than one.

{ =

—
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This dynamic or evolutionary aspect of the SEAR.méans that the relation-
ship between_direcf employment and indirect/induced employment changes
over time as the_wdge and salary "1eakage" declines. Because of this
decline in the wage and salary "1eakage,".the employment (and income)
multipliers aséociated with the direct OCS employment increase over the

projection period.

One other aspect:reTated to the application of SEAR coefficient$ influences
fhe magnitude and dhratidn of the indirect and induced impécts. 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,degreé of.stabi1fty.to the growth process than would

otherwise be the case.
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APPENDIX C

~ Assessment of Recent Changes in the
MAP_Econometric Model

 This appendix will discuss the reasons for major differences between the

projections for LoWer Cook base cése and the Western Gd]f scenariq projec-
fions (Huskey and Nebesky, 1979). The same set of events are assumed to
vbccur in these scenarios. Table C.1 illustrates the extent of the projet-
tion differehces. By 2000; population is 25 percentl]ower in the Lower
Cook moderate case,'emp1oyment is 15 percent lower, and pérsona] income 1is
29 percent 1owef.' These differences afe a result of two factors. First,
the scéﬁarios are slightly different in each case. Secondly, major struc-

tural adjustments were made to the MAP model after the Western Gulf pro-

: jections were completed. The changes to the MAP model are responsible for

the majority of the difference in the projections.

TABLE C.1. ALTERNATE SCENARIOS

(Lower Cook Mean Base Case as a Percent
Of the Western Gulf Mean Senario)

Population Employment Personal Income

1980 .93 1.01 .8

1990 .83 .91 .75

2000 .75 .85 - 71
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Alternate Exogenous Assumptionsf

The Western Gu]f scenarids (w G.) énd‘the Lower Cook base cases (L c.)
d1ffer only in the1r assumptions about the level of Northern Gulf OCS
act1v1ty. The L.C. prOJect1ons assume a much Tower 1eve1 of OCS act1v1ty
in,the.Northern Gulf. ‘In the L.C,, Northern Gu]f-emp]oyment assumptions
are from the E.I.S., while the assumptions in the w.é. wére'fhosejﬁsed in
the studies program (Dames_ahd Moore, 1978). The beak Northern Gﬁ]f méan
scenario emp]oymént assumed in L.C. is 450, which is 22 percent of the
peak Northern Gu]fvemp1oyment’(2,061) assumed‘ih.tbenw.G.'vThe lqng-run
~operations employment in the'LQC._is.27 pércent offthe TOng~rUn'emp10yment

in the W.G.

These scenario differences“account for only a small portion of the differ-
ences_in_the westerh Gulf and LoWer_Cook projeétiohs. An estimate of the
effect of the scenario éhange’can be made by.finding.thé:ratiovof total
population and emp]oyment’change to the:chahge in the direct‘OCS empToyment
and muTtip]ying thét,timés the difference in dffect 0cs employment in each
scenario. Using the year 2000, the difference-in the_scénarios acéounts
for approximately 3,600 of the emp]oyment difference and 9, 500 of the popu-~
lation difference. The scenar10 change explains approx1mate1y 5.0 percent
of the popu]atioq'deference'and 6.3 percent of the emp]oyment difference.
The proportion may be sTightly larger because of the dynamic properties of

the model, such as the effect of pqpu]ation growth on state expenditures.
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Model Changes

Mode11ng is a process which does not produce a single static model.

Models are subJect to eva]uat1on and rev1s1on as new 1nformat1on and
data become ava11ab1e. The ultimate aim in modeling is to reach a stage
at which the 1nfrodu¢fion of new information will result in on1y marQina]
changes. This eection will discuss the reasons for and content of major
structural adjustments whieh have been introduced since January 1, 1979.

The adjustments were made to the industry—épecific 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 réf]ect‘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:a], 1978). A model designed to examine large alternative

scenarios must emphasize the structural changes which result from growth.
Such a model is not the best type to use in analyzing the impact of small
changes such as the introduction of an 0CS scenario. One of the major

reasons for changing the model was to better estimate the effects of -

~ these small exogeths changes.

A second reason for making the model changes was that the growth of the

economy projected by the model was perceived as too large. This involved

both the model's projected response to exogenous chahge and the 1ong-ruh
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. growth projeéted by the model. Major criticism of‘MAP.mode] projections

has involved the large response to exogenous change. Critiéism of the"
Alpetco study (Goldsmith and Huskey,-1978) centered on the large multipliers.
Work on the Béaufort E.I.S. convinced us that the relation between total
emp]oyhént change and exogenous change was too ‘large. 0CS analysis provided
the opportunity to éxamine the model prqjettions with Tittle eXogenods
sector grthh. In shch_a scenario, the model produced growth which, we

felt, was too large. .

Finally, model changes were made to attempt to bettef project recent economic
activity. The recent»economic acfivityvconnected,with the constfuction of |
the Trans-Alaska Pipe]ine System (TAPS) and the downturn after‘its comple- -
tion represents a pattern which will bevrepeated, a]thoUgh not at this -
magnitude, throughout Alaska's economic future. The major prob]ém with
mode]ing this period is that theibui]dup and downturn are not symmetrical.
The downturnAdoesfnot occur as rapidly as the falloff in.direct activity.
‘Sbecifica]]y, there are factors which sustain eConomic-activity'during.a
bust or period of decline. These include:
(1) personal incomé reserves which.accumu}ate during a boom
and Contfibute to highef post-boom spending;
(2) the capital siock effect which resists short-run chaﬁge
and, instead, adds stability to cyclical variation fn the.
economy ; R
(3) the attempts of business organizations to continue opera;

tions under economic circumstances which encourage exit

from the industry; and
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(4) the elimination of bottlenecks for factor supplies so that
- planned éxpansion can occur.
Because this effect will be important for any impact with direct effects

that peak, the model should be able to replicate this.

The mode]l changes occurred in two stages. Changes to reduce the impacts
were made for completion of the Nortﬁern and Western Gulf studies. These
changeé.werevcosmetic, attempting to deal with speéific problems in time

to produce these repokts. 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 td
the Tevel 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
_a WEUS c : d
WRi =@ . (Eﬁf—ﬁ - RPI™ - (EMP9 + ECONX) (1)
"boom term"

where WRi = wage rate in industry i

average weekly U.S. compensation
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RPI = Alaska Relative Pricé Index |

EMPO+ECONX = exogenous mining and construction employment,
respectively :

"The boom term was designed to transmit the effects of tightness (i.e., bind-
~ing supply constraints) in the labor markets to other sectors of the economy.

(The coefficient d is positive.)

‘Relatively high employment, normally maintained ‘in the mining sector, exerted
continual upward pkessure on wage rates. As a result, persdna] income and
employment grew'continua11y, amplifying economic growth and impacting net

migration ahd population. In cases where the mining sector did'not gfow,

however, the boom effect remained constant; rather than gradually dissipating.

To correct this problem, EMP9 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,

E%.= RPI (constant, EM991, EM991(%a) ) | @

(i)

where CPI = U.S. consumer price index

_EM991 = total nonenclave employment,

the dependent variable in the expréséion 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 emp]oymeht-growth would reflect
tight local supply hafkets, putting upward pressure on prices. The scale
term (EM991) is a four-year moving average of employment. Under conditions -
of stable economic gfowth, the percent difference between USCPI and RPI is’
assumed to decrease over time. The boom effect, therefore, increases the
RPI-USCPI ratio 1hvthevshort run (i.e., two-to-three years), Qh11e the
effect of sca]e‘economies associated with growth tends to reduce this

ratio over time.

Simulation experiments suggeSted that under condifjons of small exogendus
employment'increases, the'scale effect would dominate the effects of Tabor
market tightness so that prices would fall below reasonable levels. In the
context of reTatively large employment 1ncrea§es, 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(1-1)/EM991(1—1).(where_
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i = a given period). The denominator cbntro]s for scale, whi]e the nymera—
tor controls for Boom. As the economy grows, EM991(i-1) in the denomfnator
increases, so that the effect on RPI of a given change in emp]oyment (as

a component of EM991) is reduced over time. Thus, the boom effect becomes

. Tess important as the economy grows.

' Moderaf{ng,the boom term in the RPi equation and reétrfcting EMP9 in the
WR equations reduced the impaets generated by the MAP mode]e These changes
cover the écope of model editing that occurred between the Beaufort and the
Northern and Western Gulf impact ana]yses.-vFurther refinements have been

intfoduced'as a result of experimentatjon associated ‘with documentation of

" the MAP model.

Changes in the Wage Rate Equations: Round 2

Nominal sector-specific wage.rates have been replaced by real wage rateé in
the dependent variable. _This is equivalent to.impo;ing a unitary elasticity
on the RPI coeffieient iﬁ 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 on WRs has_beenvneutra1ized (and reduced). Remova1
of the RPI term fkom the right-hand side'may also reduce the presence of sig-

nificant correlation between the explanatory variabtes (i.e., multicollinearity)

and, therefore, increase the precision of eoefficient estimates.
EMP9, which was previous]y (and somewhat arbitraki]y) held constant, has been
removed from the boom term. Additionally, the .boom compdnent no longer de-

‘pends solely on the level of construction employment (ECONX) and is, instead,
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a.function of the sizé of ECONX relative to the.remainder of Alaskan employ-
ment (EM99]). Thus, the.effect of an exogenous employment injection via

ECONX is transmittéd relative to the size of the nonenc]éve economy. The
boom component is also a distributed lag having a two-period 1ength. Sector- _
specific WRs afe now capable of diminishing growth in periods of relative

economic decline.

Changes 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 = f(SCALE) + f(CYCLE). Y

Explicit separation of these relationships in the construction of-thg 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).)

=

T = F(SCALE) + RESID o (5)

(e

The scale term is assumed to be a simple two-period movingAaverage of non-
enclave employment (EM991). The time series for this regression ends in

1974, when pipeline construction begins.
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Next, regress thé residual vector] RESID on'an inditator‘that is capable of
.transmitting the effects of rapid growth in the Alaskan economy. (See equa-

tion (6).)
RESID = f(CYCLE) . ' " » ' (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 dec]ine'in~RESID, the boom component bf RPI, and vice versa.

Finally, we merge the results of-this-"z-stage"-procequre into a single

expression for RPI. (See equation (4).)

Over the projection period, the new RPI equation appears to perform with less
volatitity than its predecessor. The scale effect will generally dominate
the boom effect, with theAexception-of a Targe or an abrupt fluctuation in

employment.

]By definition, residuals equal the difference between actual and fitted
values. Even though the "scale" regression {equation (4)) was performed on
data limited to 1973, fitted values were calculated to 1977 using actual 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”
residuals, which contain information regarding the pipeline boom.
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Changes in_the Output'Demand Equations

The origfnal specification for industry output is
XX; =a+ b - DPI3R + c - DPIXR | | (7)

where XXi = output"in industry i

DPI3R = real disposable personéT nonpipeline income (nonenclave)

DPIXR

real disposable personal pipeline income (enclave)

In the boom term of.thevorigina1 WR equations (see expression (1)), exogen-
ous mining employment (EMP9) is a surrogate for post-boom income and capital
stock effects. (Note that real disposable personal income, which determinesA
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 WR equations. Therefore,

-boom-bust cycles ére-amp]ified in the WR equations and, consequently, in

disposable personal fncdme. As a proxy for post-boom income and capital
effects, nonenclave real disposable personal income, lagged one period
(DPI3R(-1)), has been appended to output equations in all sectors. This

tends to extend and smooth the'post—boom decline.

Relative Effect of Model Changes

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 salaries and incomes. The reduced incomes had t@o effects.
First, it reducéd the demand fbr goods and services from a given Teve] of
emb1oyment. This reduced the relative growth of the support sectqr and the
employment résponQe to any exogenous change. The second effect was to reduce
net migration, since it reduced Alaska incomes relative to the United States.
The reduced embioymeht growth also redﬁced net migration. The change in the

output and RPI equations primari1y affected the pattern of growth.

Summary of Model Changes

Changes in the character of impacts associated with the original and new

version of the MAP model are examined in connection with the Beaufort

moderate scenarijo.

The ratio of new version 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

PopuIation ' Employment Personal‘InCOme
1080 1.06 .~ 1.06  1.31
19 . .87 .90 .60
2000 .42 39 a3
218

g

-y
il

S

-



© ] v 3 J T8 J 4 3

- 4

31 Mmoo

L. & Lo ‘ 4 (N t I 1 Lol

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 excepfion of minor oscillations, personal income impactﬁ in the

new vefsioh stabi]iie 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‘m111ion in 2000. Over this.forecast interval, the aVerage annual rates
of personal income impact growth for the new and original hode]s are 0.6 and

7.3 percent, respectively.

These impact level and growth rate differentials follow from the removal of
the cumulative effeét on aggregate demand in the WR equations. That is,
moderation of averége WR growth (particu]af]y.during periods of constant
direct emp]oyment_grbwth) reduces the level of WRs in any given period and,
therefore, the start value for simulation in the next period. WRs are an
important determihant of income and population growth in the MAP model.

In the new version, avérage WR growth is comparable to the national average

of about 2 percent per year.

The decline in aggregate demand as a result of WR moderation is felt most
in the endogenous support sector of the economy. Support sector employment
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
{ﬂ | | Selected Model Output
[: Variable Definitions
[j POP Population (103 persons)

MIGNET Net migration (103 persons)
NINCTOT Natural increase (103 persons)

SR B

EM99 Total employment (103 persons)
EMSPP ~ Proportion of employment in the support sector
EMGIP Proportion of employment in the government sector
_ EMNSP Proportion of employment in the basic sector
[f EMA9 Employment in agriculture-forestry-fisheries (103 persons)
- EMGF Employment in federal government (103 persons)
EMP9 Employment in mining (103 persons)
EMTO Employment in transportat1on (103 persons)
EMS9 Employment in services (103 persons)
EMPU .Emp]oyment in utilities (103 persons)
EMM9 Employment in manufacturing (103 persons)
EMFI Employment in finance-insurance-real estate (103 persons)
EMD9 Employment in trade (103 persons)
EMCN Employment in construction (103 persgns)
EMCN1 Emp]oyment in Tocal construction (10° persons)
E? EMGA Emptoyment in state and local government (103 persons)
EMOT ~  Other emp]oyment (103 persons)
[Z PI Personal income (mi1lions of nominal do]]ars)
- PIRPC Real per cap1ta personal income:
{}- RPI Relative price index ($1957 US = 100)
=  E99S - Total state expenditures (millions of nominal dollars)
g EXOPS Total state operating expenditures (millions of nominal dollars)
EXCAP Total state capital expenditures (millions of nominal dollars) -
- E99SRPC  Real per capita state expenditures
. REVGF Total generaT fund revenue (millions of nominal dollars)
E RP9S Total petroleum revenues {millions of nominal dollars)
L RT98 Total nonpetroleum tax revenues (millions of nominal do11ars)
RENS Total endogenous revenues (millions of nominal dollars)
E
L
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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_(mi]]ions of nominal dollars)

Total fund balance (millions of nominal dollars)
Real fund balance (millions of real 1977 dollars)

General fund revenue minus genera] fund expenditure
(millions 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 persona] income -
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SIMULATION OUTPUT BY ISET

1978
167y
1989
1941
192
194 3
1384
1485
1948¢
1987

1988 -

1939
1990
15491
1992
1993
1994
1995
1996
1997

vee

1999
24090

1978
1579
19810
1981
1942
1943
1984
1995
19406
1987
1918
1949
199 ¢
1991

1992

1993
199y
1995
1996
1947
19493
1499

ey
AN

1998

NWHNLK2
POP

434,636
403.236
437.511
419 .562
44C.274
457.932
462.438
465.28
469.501
477.136
4€7.542
498,194
£07.57
514. 843
521,645
529.306
. 537.641
546.636
557. 134
567.907
579,424
591.673
604,521

ENGF

42,921
42,921
142,921
42.921
42,921
42,921
42.921
42,921
42,921
42,921
42.921
42,921
42.921
42.921
42,921
42,921
42.621
42,921
42,921
42,921
42,921
42,921
42,521

MIGNET

-5.
-13.229
-2.203
5.783
14.314
M.767
-2.¢69
-4,118
-2.482
1,104

3.9
4.048
2,66)
0. 498
0.044
.0.931
1.592
2.207
3.637
3.785
4,396
4,974

5.4

EXP9.

4.351
‘4,563
5.104
5.067
4,759
4,407
4. 508
4,403
4.43
4,57
4,902
5. 22
5.225
4,75
-4, 678
4,54
4,491
4,497
4.,49¢
4,476
4,452
4.44

4,349

NINCTOT

- 7.394

7.088.

6,431
€. 258
6.4

6.£77
7.186
6.948

6.688 °

16,514
6.458
6. 601
6.711
6.769
6.748
6.719
6.734
6,779
6. 852
6.982
7.115
74269
7.442

ENTY
11.132

13.372:

10, 245
10.734
11.424
12.217
212,51

12,609
12.569
12.874
13.248
13.672
14,055
14.401
14,647
14,91

15,239
15, 591
15.972
16.378
Tb.811
17,244
17.689

EM99 ENSP.EM- ENGY9.EM

197. 185
193. 51

196.419
204,746
218.508
227.878
227.33

227.557
229.76

234,561
201,399
248.€02
253,644
257.783
261.698
266.319
271. 437
276.995
283.627
290. 334
297,495
305.137
313.03

ERS9

23.812
22.09

22,337
24.198
27. 392
29,699
29.672
29.52

29.845
31.007
32,613
34432

35.842
37.23Y
38.48

39.905
41,455
43,117
45,006
46.963
49,074
51.291
53.664

i

0.361
0.345
34345
0. 35¢
0.36Y
24382
0.386
0.384
0.385

0.39

74396
0.403
0.429
Js.416
0.422
0.428

0. 434"

0.44

Ve.llo
V.453
0.459
J.465
0.472

EMPU

1.304
1.213

1. 198

1.246

- 1.319

i

1.415
1.462
1v 461

1.457

1.485

1.526

1.574
1. 617
1.657
1.687
1.722
1.759
1.798
1.84

1.934
1.9u2
2.033

—=

ENNS.EN
0.417 0.222
0.424 9,231
G412 f.243
0.394 0.251
" 0.368 0.263
7.363 0.255
0.376 0.238
0.376 0.24
0.37 0.245
0.363 0.246
0.356 Ca.248
0.35 0,247
0.346 T 0,245
0.342 S 0.242
0.3306 0,242
0.33 .242
0.324 0.242
0.318 0.242
92.311 7.243
0.305 0.243
0. 298 0.243
0.291 0.243
0,285 0.244
EY0T ENM9
15,008 11.73
14 .865 12.297
14,978 12.822
- 15,297 13.322
15.31 13.811
16,15 14,299
16.13 14,854
16,138 15.356
16 .217 15.872
16.388 16 .4
16,624 16.945
16 .856 17.506
17.0u49 14.084
17.188 18.68
17.32 19,296
17.474 19,932
17 .042 2).59
17.824 21,269
W.037 21,971
18.251 22.696
18.477 23,445
18,713 24.219
18.956 25,019

ENA9

e.* » v 0 & T 4 ¢t 40 e e * 4 .
Voo ~NYS oV esEFuWwNnNN

DONN RN o md s o=d b et d it ood =d ™ b b = i b

8 % e & o 0

NN =

EMFI

6.374
5.836
5.883
6.362
7.165
7.924
8.088
8.059
-8.135
8.449
8.883
9.351
9.774
10.163
10.505
10.892
11. 316
11.773
12.284
12.827
13.406
14,611



GZé

St 3Yiryls dizeTo

RINY: o R S v S T o N . N oo R oy W P v 1 e S e e e

V7Y 1 8-
1987 ) 28.892 13.682 13.157 37.978 4583.8 359¢.64 313.268 1080.0
1941 26,719 16 .45 13.207 37.81 528,43 3229.77 329.119 1175.07
1982 29.1747 Z1.829 15.27 37.497 6472,98. 4252.16 355.764 1313. 18
1483 " 31.968 21.831 16. 374 39.869 7205.2 4358.4 361.016  1524.39
1984 2,114 17 .233 16,356 42.565 7201,34 4113.7 378. 55 1689.46
1985 31.983 17.236 16,949 42.6¢6 7531.93 457.24 338.992 1762.07
1386 32.0206 18,309 17.76 42,081 A1948,2 4157.61 413,987 1887.71
19487 13,876 18.997 18.229 42.317 9016.49 4281.78 441,337 2061,12
1968 35.u428 19.¢€1 16.887 42.989 9967.37 44 14,55 463 .11 2265.73
1489 36,981 19 .98e1 19.427 43,939 10946,6 4525.67 435,51 2u96,39
1990 38,375 £0.035 19.833 44,782 11919,.9 4612 .9 543.096 27 35. 36
1991 ) 39.554 20,075 19,872 45,179 12913.5 4694 .17 534,273 2968.45
149 2 ’ 40,734 29.181 29.055 45,139 1402% .1 4792.48 561.172 3199,.62
1993 42.954 27.042 Z..437 45,095 15260, 4902.52 549 .454 3447,35
19494 43.49 21,0493 20,887 45,119 16700.1 5018,32 618,966 3717.83
1995 45.024 | z21.483 21,354 45,181 18233,2 5132.84 649,84 4rce.u2
1996 46 .74 22.397 '22.124 45,235 20013.3 5265.89 682.157 43169,
1997 4g.543 22,965 22.912 45,498 21895.5 5385.92 715.845 4672.69
1998 5.4l 3 23.8923  23.748 45.716. 23989.3 5510 .9 751.277 5047.06
19499 52.391 24,712 24,656 ‘45,92 26328.9 5643,94 788.445 5457.78
2000 ' <4,467 25.662 25.604 46,18 28856.8 . 5776.935 827.451 5909.03
EXCAP £99S E99SRKPC REVGF RPIYS RTS8 RENS GFBAL
1978 28“. 127,12 1121.45 1(.92. 81 471.4 261,121 334.168 6571.
1979 290. 1371.84 1145,56 1431, 12 860.,7 206.211 281,455 343,106
1980 475,789 1626.58 1274,15 1576,.85 996.3 189.325 268,669 940,267
1981 573.672 1756.73 1272,2 1895.,12 . 1278.42 166 .071 284,238 1226.71
1902 581,905 1916 .13 1304.68 2190.59 = 1475.75 244,558 344,101 167%3.33
1983 676,882 23C4.7 1394.08 2484.41 1642,71 319.921 325,695 20z1,59
1984 743,873 2543.04 1452, 7 30€0. 7 2121.72 349.944 489,033 2760.79
1945 862,399 2759.,6 1486,51 3447,26 2422.26 356,959 496,936 3720.27
19ub 99n1,58 3(:36.35 1£39.85 3578.45 243,97 383.16 532.704 4609.6
1987 i 1055 .92 3301.,34 1567.75 3767, 27 2u80, 15 ‘424,604 588,415 5472.63
1988 . 1134.02 3613.38 1600.36 3963.07 2520.75 479.216 60.672 6270.41
1949 1194.85 3936.0:2 1627.27 4183, 46 2575.2 545,998 47,801 7005.29
1990 1250.7 4262 .87 1649.71 4243,04 2471. 56 613,01 . BH36.,659 7522.04
1941 124%, 54 4524.18 ° 1€44,76 4344,86 2414 .85 686.431 . 933.351 7889.25
1992 1261.87 4803.1 ~ 1€u40,78 4513.11 2443,29 759.909 1030.51 8159.79
1993 1305.69 5119 .25 1640.78 4696, 36 2472.49 846,548 1144,07 8327.78 -
1994 1356. 59 S4€5, 71 1642.43 - 4824,.63 2440,.84 942.457 1277,.15 8319.53
1995 400,07 5826.12 1649, 11 49 39,62 2387.32 1055. 39 417,12 8104,95
1996 1504, 6271.57 1650.18 5101.05 2379.,69 1179.15 1578.88 7678,63
1997 1619, 42 6768.68 1664,97 5287.43 2381,19 ° 1328.29 1771.21 7021.3
1998 1744 .72 7301.,4 1677.3 5467.,21 2379.1 1485.11 . 1976,33 6096.83
1999 1878..18 7€70.26 1687.08 5673 .34 2385.18 1673.51 2217.57 490 2.4
2009 2024 .7 8493.8 1698, Q4 5080.49 . 23806.62 1879.31 -2483.84 3394.95
PTBAT R1NS FUNE FULC78 E99L.P1 R9YL ES9 L SIMP
1974 S4,475 47.017 705.475 705.457 0.158 601,57 628,333 38,844
1679 158.775  49.65¢ 101,88 944,745 T .152 591,358 ©25,727 296 .406
1949 280.5 70,426 1220.77 1091, 24 . 0. 149 654,946 665,017 218,876
1981 416,975 26.856 1e43.09 1398.52 C.l4. 72,169 752.J44 422.919
1942 504,925 - 117,143 Z 182,20 1767.38 2,129 8CJ.904 B34 .751 538.574
1413 737.19% 155.003 27958,.74% 2139.91 0,132 912,183 :© 947.498 576.534
1984 . 954,149 146,481 3714,94 2748.1 X 105,38 143,35 956. 1523
19485 1193 .05 264,816 4913,32 3a44.30 Q. 146 1060,86 1101, 1 -1198.38

1936 1442 ,H9 349.897 024%2.45 435,51 Goldz  111.71 ~ 1151.36 113914



92¢

1991 2694 .37 710.294% 10583.6 5587,2 . 0;135 1682.94 1780,02  611.562

199 2 - . 2942.25 7€4.325 11152, 5549. w133 0 1819431 1870 .82 518.419
1993 3193.77 ‘791,854 11521.6 5473, 49 0.132 1952.3 2016.43 419,508
1994 342,52 822.477 11762.1 5321,32 V.13 2108.45 2176.43 240.504
1995 3686.02 841.556 11791, 5280.96 : 0.129 2280.69 2352.75 28.922
1896 3929.22 843.798 11607.9 4765.09 0.127 2468.25 2564.64% -183.117
. 1997 4173.64 832.196 11194,9 4379,32 4126 - 2677 .49 2758.46 -412.91
1998 45 18.72 804.514 10515.5 3919.54 0.125 2905.24  2991.07 -679.402
1999 4665.07 758.182 9567.86 3398.18 0.123 3151.33 3242. 31 -947.684

PR 4912, 57 €53.77S 8337.52 2811.46 V122 3423.14 3519.58 =1260.34

EY9S.PI  RENS.PI  EP9S.GF

. 1974 , D.319 0.084 9.432
1974 0,332 0.068 0.601
19380 1, 355 N 59 7.632
1981 ’ 0.332 0.054 0.675
1982 9.317 0.053 0.674
1983 .32 £..%9 0.661
1944 : " 0.353 ' 0,067 0.693
19385 0.366 Q.066 0.703
1986 . N, 37 0.065 0.679
1987 0.366 0.065 - 0.658
1988 . 0.363 0.066 0.636
1949 .30 0.068 0.616
1990 0.358 - 0.07 0.582
1491 -~ ¢.35 0.N72 0.557
1992 0.342 0.073 0.541
199 3 f.335 . 2.075 0.526
1994 0.327 0.076 0.506
1995 0.32 0.078 c.u83
1996 0.313 0.079 0. 467
1997 ' 0.309 0.081 0.45
1998 L300 D.082 0.435
1999 0.299 0.08¢4 0.42

29000 : 0,294 . - 0.088 g.406

& Lo L. ul



LOW BASE CASE -
227



WLLK2

EOP MIGHET NINCIOT En99
1978 404,436 -5. 7.394 197,206
1979 402,677 -13.868 7.088  153.099
1980 405,846 -3.267 6.407 195,28
1941 416,643 4. 592 €.193  272.849
1942 435,874 13.941 6.291 216,471
“ 1943 454,526 10.91 6.758 - 225.989
© 1954 458,22 -3,373 7.976 224.944
1945 460 .511 ~4,536 6.814 224,994
1946 464,369 -2.7C1 6.5404 -227.111
1987 471.952 1,203 €.367 232,033
1951 4y1.886 3.567 6.361 238,535
1989 . 491,974 3,629 6.454 244,953
1999 501,325 2.796 6.553 250.73
1991 508,724 0,7 6.623 255.072
1992 515.563 $.213 6.617 259,692
1993 523.356 1.186 6.598  263.887
1994 531.722 1.731 '6.626 269,068
1995 546,563 2. 154 ‘€.678 - 27T4.548
1994 550.295 2.974 6.7U9  200.647
1997 560.968 3.811 6.854 287.369
1998 572.348 © 4,304 6.99 294,503
1999 584.66 5.,1.61 7.145  302.21
© 2030 597. 652 5. 659 7.327 319.2738
?3 INGF ENP9 ENTS EMSY
© 1978 42,921 4. 365 11,132 23.814
19749 42.921 4,368 10.373 22,055
1980 42,921 4.692 n.217 22.18
1911 42,921 4.u65 10.676 23.894
1982 42,921 4,256 11,327 27.016
1983 42,921 3.95 ©12. 117 29, 351
1954 42,921 3.91 12.422 29,274
1985 42,921 3.791 12,0448 29.M
1946 42.921 3.725 12, 417 29,348
. 19487 42,921 3.864 12.706 30.53
1988, 42,921 4.1 13.072 °  32.M1
19149 42 .921 4,389 13.472 33.755
19490 42,921 4,561 13.8u4u 35.259
1991 42,921 4,18 14,204 36,692
1992 42.921 4.068 14,485 37.958
199 3 42,921 4, Nl 14.789 . 39.392
1994 42.921 3.966 15,128 40,964
1995 42,921 3.894 15.48 42.61
1996 42.921 3.852 15,848 44,378
_ 1997 42,921 3.533 16. 241 46,313
~ 1994 42,921 3.831 16,667 48,40y
1999 42,921 3.428 17. 108 50, 641
2000 42,921 3.626 17.578 53,026
END9 LMCE - LNCN 1 EMGA
1978 25.12 11.566 11.439 39,242
— T o ) ™ T S

ENSP.EH E¥G9.EN ENNS.EN
0.361 0,817 0.222
0.345 0.425 0.229
0.345 0.414 0.241
t}o354 3.397 V.2U9
1, 362 0.37 0.262
0.3871 0.365 0.254
0.385 0.379 0.236
0.383 0.379 0.238
0.384 7.373 }.243
0.349 0.366 0.245
0.395 0. 159 0.2u5
34492 J.353 2.204
U, 408 0.3u8 0,243
0.415 0.3u44 0.241
2e421 . 0.339 10424,

. 0.427 - 9,332 0.241
0.u33 © 0,326 3,241
0.44 0.32 0241
0. 446 0.313 0.241
T"a452 0,307 n.2u2
0. 458 0.3 0.242
0,465 0.293 0,243
.47 0.286 0.243

ENPU BHOT EMMI
1.304 15.009 11.73
1,213 14,849 12.297
1.194 14.934 12.822
1. 238 15, 425 13,322
1.307 15.735 13.811
1,404 16 .02 14,299
1.452 16,044 14,854
1.4u46 16 .46 15.356
1.443 16.122 15,872
1.471 16.2948 ‘16, 4
1.514 16.527 - 16,945
1, 55% 16.751 17.506
1.602 16 .949 18.284
1.€u42 17.097 18,68
1.674 17.232 19. 296
1-.798 17 .393 19.932
1.747 17.564 20.59
1.780 17.744 21,269
1.828 17.9u2 21.97
1.871 12.157 22,696
1.919 18 .383 23.445 .
1.967 18.6 24 24,219
. 2.019 18.872 25.019
PI- PIEPC KPI
3975,88 3%11.39 287.)36
F'“—‘() ,—P"”-ﬁé pror——y. ———

ENA9

‘e 8 83 % 6 w 0 g s ¢ o b 4 g
DB u~NcoVNEEsWwWwNN

NN NN = 0= = et = ) ood et ot =d b =

ENF1

6.374
5.827
5.684
6.279
7.062
7.828
7.981
7.92
8.
8.319
8.7u8
9.199
‘9.619
10.014
10.362 -
10.752
11.182
11.635
12.12
12.649
13. 223
13.433
14. 486

EXOPS

guy,



622

Tuyl
1395
1946
1997
1998
14949
20 %

1978
1979
1987
1931
1942
1983
14984
1985
1986
19487
1968
14944
1990
1591
1942
1993
1994
1995
19 96
1197
19448
19aqy
2000

1678
19749
1980
1941
1942
19t 3
1944
1985
1986
11147
198y
1984
1450

24 .611
264343
29 .396
21.6506
3I1.670
31.514
32.168
33.a41
34,958
36,492
37.85%9
39.C74
40,204
41,61

43,n53
44567
46,189
47,957
49,828
£1.483

53.925

EXCAP
280,

290.
474,10

499,502 -
576.389

672.725
~740.413
355,611
984,849
149,45
1128.51
1146 .78
1234, 48
1224.62
1236, 41
1283.12
1334.,12
1389, 24
191,91
16006 ,47
1727.74
1961.39
2007, 49

PFLAL

CU.475
158,775
280, ¢
416,975
SeN..5
737,199
754 .10
1193.05
1542, 45
16 89.7
1261.3

2197 .72
24406.25

13.435
16, 185
21.5%9
21.6717
To.844
16,47

13.036
18. 691
19.353
19.638
19.721
19.758
19,864
20,345
PALRR ]

21.229
21.8%0
c2.0€8
23.507
24 .42

25.38

ESSS

1270.12
1371.84
1625.02
1744 .41
1672.22

-2292.83

2533,217
2746.36
3024.33
3288.49
36G2,91
3919.7

. u234,29

4491,46
47€4,5

5 8%, 77
5426,45
577,07
6238.92
6721.37
7283.91
7822 .90
gud6. QY

RINS

47,47
49.656
19,9
86,749
117.1064

1585.962 -

197.445
265.617
35Y., 783
$31.73

16774
HuH.4310
050 by

20.163
214617
21,114
21.425
22.614
23.452
264,364

25.322

EY9SRPC

1121.65
1147.13
1277.38
1273.994
1353.98
1195, 42
1458.32
1491.96
1547.69
1575.,72
1611, 48
16 37 .89
1€55.79
1649, 52
1644,09
T¢ug, 44
1646, 48
1648.07
1659, 77
1671.27
16€4. 56
Toya.7

17¢5.69

FUND

7,5.475
1001.51
1219,24
1643,99
2187.4
2761.¢8
3726, 38
8925,98
064,52
7176.08
14224 ,05
Y168, 5
4433 ,09

4111, 40
37.992 453y.17
37.658 5219.2
37.175 6406.97
39,551 7147.31
42,373 . 7095.52
42,403 7429.143
41.794  8)92.19
42.03 8913.56
42.75 9830.78
43.666 1$789.3
4y, u38 117731
44,868 12769.1
44,849 13875.8
44,803 15145.6
44,859 16537.9
44,924 18050.1
45.014 19742,9
45,167 21634.6

45,36 23726.9
-15.591.26055.1
45,4871 28619.8
REVGF EP9S
1092, 41 471, 4
1430,74 86Q.7
1574, 57 9%6.3
1¢99,38 1274,53
2188.34 1475.86
2478, 3 1642.82
3C54.,47 2121.98
3437.31 222,15
3567.3 2430..19
3758.03 2481.69
3952,95.  2521.75
4151,63 2557, 09
4188.64  2434.23
4274.46 - 2367,73
4450,96 2404,01
U628.92  2431.¢€4
4750.97 2396, 8
4862.96  2385,06
5010. 64  2331,47
5180.,17  2327.26
5354.59  2325.6
5554.91 2332.9
5756.18  2335.62
FUND78B E99L. P
765,457 V.158
4yn, 332 v, 152
1089.22 v 151
1397. 61 0,143
1769.31 ¢.129
2144.16 T.132
2752,'56 0.4y
3450.92 0,147
435,608 0.142
45un. 3y U, 139
4sed , 06 34137
£295,34 0. 130
5452,46 ¢.135

3238,97
35t8.97
3812.93
3236.22
4349 ,94
4084 .63
4035.194
4181.17
4271,905
439%.09
4508.44
4u03. 31
4649.51
47883,14
4902,01
51417 .91
5121.5
5252. 29
5379.48
5510, 11
Sou4 .39
5779.81
RTS8
261.127
206,049
187.974
193, 143
240,294
305.855
345.449
349,933
375.654
416.796
471.151
535.94Y
60G1.398
674.9
748,167
833,89
929.5n3
141.3
1161,71
1305.12
1u61,71
16u8.32
1862.717

RI9L

0Q1.57

598, 41

653.128
715.643
793.7338
yi5.244
394%,225
1749.90
11¢8,14

1195, 14
137732

1u 18,95

1339.98 -

39y.724
42y.807
442.2Mm
463.963
480 .437
510.1
535.24
562.095
598.350
619,833

650,708

683.071
710,922
7152.357
789.539
828.522

RENS

334,174
281.302
267,059
280.62
"338.739
420,426
474,522
488.141
523.44
578.794
659.77¢
735,567
822.376
919,179
1016, 14
1128.56
1254. 43
1399.989
1557 .94
1743.61

1947.74

2187, 48
2451.68

E99L

6284333
026,779
643.199
747,318
827,525
941,463
1037.19~
1590..41
1150.79
12480.36
1349.15
1468 .86
1593, 83

©1304.92

1080.67
1170.488

1516.91 . :
1674 .43 M
1755.99 : : b
1881.85 '
2055.,21
2261.34
2u88.76
2723.17
2957.92
3188.49 : :
Julu,uy ¥
3704.87

3992,67

4303.35

4645 ,49

5022,04
5433.12 .
S884.69 S ‘ o i

GFOAL

651,
642,735
938.741"
1227.02
1618, 47
2030,78
2772.23
3732.93
4621.67
5486.38 !
6283.35 i
7000.78 :
7486.84 . i
7810.17 ‘
80u46.39
8176,59.
8125.18 :
7861. 4 : i
7375.71 : i
665,92
5661.47

4392,47 .
804,23 . : -

g g

SIND

38.851
290,035
217.73
42u,749
543,406
58u.587
Q58,405

11949.6
1138,55 : -
1111,.50

1" 68,57

373.850

734.587




e e e 2t

0ge

1919
197y
1989
1981
198 2
1943
1984
1985
1386
1347
1984
1989
1999
1499 §
1992
1993
1994
1995
1996
1997
1998
1999
20

7686.1

4931,

3179.35
Jaza. 75
3£65.12
904,62

S 4144 .8
4385 .75 .

4628, 12
4871.79

E995.PL

€C.319
Ve 334
0.354
0.335
PR

0.321

0.357
t e 7

0.374
0.369
0.3606
r.363
0.36

0.352
C.343
0.335
0.324
-0.321
0.316
(,311
0.306
9.3

£.295

901,587

748.169

-7€3.%72

811,812
825.619
¥25.182
409 . 140
776.704
T725.234
€54.582

5. P21
. 0.0y

Jei 68
0.0659

DILTS

T.E3
9.059
Q.07
.7 €6
0,065
0,065
0.066
N 66
0.07

9.072°

3«73
0.075
0.076
0.078
0.079
Y. 581
o.082
0,084
1.2 86

1349€.
10977.4
11355.9
11589.9
1152¢.5
112€6C.3
10799.7
10047.2
"9720. 59 -
7675.82

RPOS.CF

0,432
€.602
0.633
9.076
2,676
0.663
0.695
2,715
0.681
0.66

0.638
7,616
0,581
0.554
C.54

0.525

d.504
0.u482
0.465
N, 449
0.4 34
0.42

Q. 406

Ste8.8
5386 .57
5218.05

4960, 38

4624 .44
9219, 35
3739.6

3199.37
2594,32

1663.33

1796. 19
1937.21
2093.90
22€£5.05
2450.53
654 .66
2879.46
3125,67
3396.44

51
1156.69
2001.35
2161.53
2337.12
2526.92
2735.63
2965.29
3216.65

- 3492.48
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k 197y
; 1979
INED]
138 1
1982
1963
1684
1945
1486
1987
1948
1949
1999
- 1991
1992
1963
1994
1995
194906
1997
1998
1999
2nen

AN

19719
197y
1987
1441
1942
1933
1944
1985
1986
19u7
1984
14419
1991

199 2
1993
14904
1995
1996
1997
1994
1999
2090

1973

-

Y T o

1991 -

SIMULATION OUTPOT BY LSET

WILK2
pop

48,436
4f2.077
4csS,.s846
u17.675
438,754
461,00

473.855
481,532
435,916
493 .04

5€3.766

515.487:

525.771
333.691
54¢,749
548.614
557.101
566.485
576.671
587.73

599.54

612,309
625,883

EMGF:

42,921
42.921
42,921
42,921
42,921
42,921
© 42,921
42,921
42,921
42,921
42,921
42.921
42.921
42,921
2,921
42.921
42,921
42,921
42,921
42,921
42,921
42,921
u2,921

L1 D9

25.12

i i

MNIGNET NINCTOT £H99 RASP.ER
-, 7.394 167.206 J361
-13.R68 7.0488 193.099 Ne. 345
-3,267 6.807 145,20 0.345
5. 624 €.193 203,612 J.354
14,749 6,333 217.711 0, 309
10.C93 6.829 230,925 0.382
4,858 7. 359 225.383 0.39
N.267 7.481 238..103 0.391
-2.925 7.301 239.365 J.392
0.032 7.079 243.088 0.3906
3.718 6.999 249.447 0.u401
4,643 7.975 | 256.399 JJUN7
3.092 7.189 . 262,247 0.413
0.669 7 .246 266.875 Q0.4819
-0.164 7.213 270.253 0,424
0,694 7,159 274,755 0. 43
1.326 7.151 279%.76 U436
2.202 T7.174 285.414 0,482
2,94 7.237 291.647 0,449
3.72 7.331 2¢8, 475 0.455
4.346 7.457 305.762 C0.4561
5:.167 7.607 313.686 0.467
S5.742 7. 787 322.009 0.474
ENMP9 EFrTS ENS9 Enpy
4,365 11,132 23.814 1. 304
4.368 10,373 . 22,055 1,213
4,692 10. 217 22.18 1.194
4,757 10,669 23,975 1,238
4,332 11.43 27.277 1.314
5.304 12.285 30.094 1. 414
5.78 13.024 31.083 1,491
S.e7 13,448 1.617 1.518
S.417 13.372 33.917 1.52
S5.422 13,564 32,793 1,534
6.0u45 13. 869 34,325 1.572
6 .74 - 14,269 36, 1.617
SO E 14.639 37.594 " 1.659
6.5955 ., 951 33.929 1,649
O.42 15.2 40,143 1.729
€. 165 15, 499 41,575 1.762
6.049 15.021 43, 126 1. 798
6,134 16,169 44,819 1.838
6. 115 16. 549 46, 645 1.88
6.0094 16.985 . 48,631 1,924
6.t 9 17.376 - 506792 | 1.972
6091 17.423 53, 106. 2.021
b, 085 18,303 - 55.589 2,073
EMCN e ENGA 113
11.566 11,439 39,242 397¢.08
™ o T

EEGY9.EM  ENNS.EHN ENAY
3.417 J.222 1.2
0.425 0.229 1.2
0,414 0.281 1.2
0.395 0.251 1.3
0. 368 0.262 1.3
6,357 7,261 .4
0.366 0.245 1.3
0. 365 0.284 1.4
n.362 ;206 1.5
0.355 0,249 1.5
0.348 0.25 1.6
0.343 0.25 1.6
0.339 0.2u9 1.7
0,33  ).206 1.7
0.33 © 04245 1.8
0.325 0.245 1.8
£.319 5285 1.8
0.313 0.245 1.9
0.306 0.245 2.
0.3 0.245 2.1
0.293 0.246 - 2.1
U.287 2.246 2.2
0.28 0.246 2.2

ENOT ENNS ENFL
15.009 11,73 6.374
14,849 12.297 5.427
14,934 12.822 5.84
15,254 13.322 6,301
15.781 13.611 7.133
16,256 14,299 2.02
16.417 14,854 8.406
16.512 15,416 8.63
16. 556 15.942 8.702
16686 16.51 U.929
16,995 17 .055 9.341
17. 142 17.616 9,501
17.338 18.194 10,228
17.479 4,79 10.622
17.603. 19.406 10,957
17.751 20,082 - 11.345
17.913 20,7 11.769
18,395 21,379 12,233
18.293 22,081 . 12.738
18.507 22,806 13.282
13.734 23,555 13.874
18,976 24,329 14,506
19,228 25.129 15. 186

PLEFC EPL EXCPS
3511.39 260,236 94,

e g, f— ——meremn, — | p————
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Ao

T EE i AL

1979 ’ 23.93 11.568 .. 11, 351 39.223  4111,4% 296.985 1019, -

1909 24,601 13.435 13.072 37.992 453%.17  3568.97 313.457 1CBY.67
1341 26.538 1e. 852 13,70 37.585 5263.41  3820.08 329.479 117u.68
1982 - 29,673 21.917 15. 203 17,28 6475.3% 4202.23 J66.271 1311.9
19183 _ 22.676 . 22.979 16.615 39.495 7464.98 44n8,01 62,2137 19527.47 .
d 19988 33,753 19.163 17.041 43,188 7651,15 4267.74 374.34 1722.49 A
i 1915 34.012 1R .960 17.7064 49,021 8022,87 u193,69 397,291, 1828.9 B
1986 34.379 19,382 18, 485 43.76% E594.3 4233.2 417.816  1959.19 i
1987 35,443 20,331 17,807 43,465 9432,13  4353.718 439,401 2117.98 i
1988 36,931 - .83 19,518 43.964 104C1,8 475,15 461.397 2322,92 ;
1939 38,474 21.062 . 20,115 44,967 11806,7 4572,89 4BI,U9A  2554,07 |
1990 39.884 29,966 20.611 45.923 12346.4 4646.42 507.431 2794.56 i
1991 41.157 29,995 21.693 46,395 134083 4717.54 532.559 3036.53 i
1492 42,218 21.05 20.874 46.353 14542, 4 407, 11 559,442 3272.97 |
1993 43.527 21.562 21,258 46,272 15841,7 4912.84 567.7063 3525.41 i
1994 : 44.964 22.015 . 2L N 86,262 172€2.8 5025. 45 617.321 31n02.53 ;
1m95 46,532 22.365 22.186 46.325 18866 .1 5137.55 618,238 4097.98
1996 48, 197 22,955 22.866 46,457 20614.9 5252.72 68J.504 41y, :
1997 50,003 23,732 23,678 46,606 22574,9 5376, 54 714,406 4767.26 B
1994 51.923 24,601 24.546 46.787 24752.2 5505.8 749.857 5151.9$2
1999 53. 9u8 25,552 25.490 47,013 27179.9.  5639.53 787.061 5573.02
2090 56.155 26,554 26.496 . 47.297 29855.7 5774.53 . 826.072 6036.26 -
SACAD EY9S Z99SK2C REVGF RP IS KT 98 RENS G FBAL ;
1978 280, 1270.12  1121.85  1092.41 471.4 261,127 334,174 651,
1979 S 29%. . 1371.84  1147.13 1430.74 §60,7 206,949 281,302 842,735
1989 474,16 1625.02  1277.38  1574,57 996, 3 1R7.974  267.059  938.781
19581 499,582 1748.41  127¢.5 1881.24 1278.53° 193.61 281,007  1227.87 {
1932 580.267 1982.97  1305.2 2188.33 1475.86 243,139 342.246 1614.37
1983 676,969 2307.72 1379.96  26488,65  1642,82 312,077 428,268 2024.56
1954 T 764.081  2605.14  1u453.13 3G87.34  2122.25 367.576  501.501 2740.37
) 1985 888,743 2849,08  1489.26  3u89,.36  2u422,78 386,383 533,671 3665.49
tg 1986 1008.86  3126.72  1540,08  3622.97  2832.27 415.669 © 573.u36 4517,
1547 1161.23  33€3.94  1552.76 3812.92  2490.13 453,959 624,436 5363.9 :
19188 1146.08  3681,58  1583.91  4024,08  25U6, 56 509,133 697,233 6159.8+4 5
1949 1213.19  4€11.68  1€08,25  4288,05  2642,21 577 .69 786.449  6926.67 .
1991 1284.64  4359.73  1634.12  4370.63  2555.95 546,621  BTT.B73  TuBS.G7T |
1991 1248.68  4635,93  1631.09  4486.56  2510,37 722.373  977.764 7898.77 :
199 2 13°8.9 4925.22  1€28.07  4666.53  2539.47 798.506 1U78.02  8213.17 !
1993 1356.03 250.78  1628.38  4862.,72 2574, 16 8A7.781 1194.79  8u42.38 !
1994 1409.87  5608.31  10630.75  5005. 2547.94 987.072 1324,82 8494,18 i
19595 - W53.66  5977.53 © 1627.79 5137.49  2502,07 1103.94  1476.,52  8347.8% »
14948 1545.91  6420,32  1635.91 5315.25 2500.66  1221.08  1642,93  8000.59 :
1997 | 1661.91 - 6$14,5  1646.79  5512,87  250(8.79  1381.75  1837.35  7435.54
19498 1788 .88 Tu460.11  1659.39  5703,17 .24§7,21  1546.,17  2050,%9  6603.27
1999 1926,88 804447 . 1669.21 5911,82  2885,19  1742,81  2302,72  5492,65
4 ’ 270 LINTB.LST B€E6.11 1680102 6128.82  2676.€4  1958.57  2580.57  4060.73
PF DAL RINS FUNL " FUND78 E99L.PL K99L E99L SIMP
19738 54,475 47,07 705.475 705,457 © 0.158 501,57 624,331 38.851
1979 158,775 49,656  1091.51 yu4,332 0.152  598.u41 626,779  296.035
1584 28°.9 76.9 1219,28 10 89,22 ¢.151  $53.128 683,199 217,73
19181 _ 416,975 86,749 16u44,84  1397,97 0,142 715,478 747,353 425.601
1942 568,925  117.224 2183,9 1766 .11 0.128  79Y8.226  832.01%. 539,255
1543 737.199 155,717 276Z.16  2135.3 0,127 312,142 947,957  578.269
1984 954 ,149 197.037 3694.62 27 34,58 0,14 1030,47. 1008,43 932,455
1935 193,05 Z€3.394  UgSE,54  Juiy,S2 M43 1137.12 0 1187036 . 1163.32 ,
% 1966 WH2 65 J66.062 5959.85 3758, 41 0.141 1169,82  1212.08 - 1101.3% : <
1947 16339 ,7 424,404 7053, 45%95,23 Ve 137 1245,47 S1290. 68 1093.75 -
1ol IR} & 2.2 151,18 4916, 71 4.13% 135113 1399,05  1047.55
1any Zant 2 S76.786° 131,44 5244, 34 ¢,133 140,38 1521.,15  1430,3%

19ud ) »20&".1 €593,228  Muy N7 499,73 2,133 1339742 1651, 47 815,683



vee

1991

1902
1993
1993
1945
1896
1997
1998
1399
2999

1973
1479
14910
1981
19132
1943

- 196 0

1985
1986
1987
1948

1989 .

1991
1991
149 2
1993
1994
1995
1996
1997
1998
1499
2CCO

2716.97
2973 .85
3234.82
3493.52
3747 .95
422.85
4259 .32
4316, 09
4772.27
5028.16

E9%S.P1

0.319
. 330
0.35%
9,332
0.306
C.3n9
.3

0.355
0.364
{.357
9,354
0.352
0.352
0,346
v, 339
0,331
0.325
3,217
G.311
0.306
0.301
0,296
0,291

708,179
756 .687
798.381
#33.578
#56.06N6
8L5. 445
160.255
£39.937
810,935
742 405

RENS.PI1

¢.084
T.L 68
0,059
0,053
0.053
0.057
0,66
0.067
0.067
£.666
0.067
0.009
C0.071
0.073
,n 7Y
0.075
0.077
H.C78
0.08
0.081
0.083
0,085
f,)86

o M. g

N615.7
11193,
11677.2

-11987.7

12095.8
12u3. 6
. 11694,.9
11119.4
10264.9
9084 ,89

RP9 S. GF

0.432
£.6n2
0.633
¢.676
0.674
2.66
N.687
0.694
¢.671
.653
0.633
0.616
0.585
0.56
9.<uy
0.529
£.59y
3. 4E€7
9,47
0.454
0.438
n.421
2. 404

5531, 94

5002.67
5563.39
5437, 66
5225.2

493%.01
45A4,09
3152.45
3552..16
3081,03

1728.92

1157.79
207194
2160.29

2335.91
2528.95

2739.25
2970.81
3224 .99
3505.26

2N66.07

1.2228.27

2497.97
2605.33
2820,22
3056.65
3315.97
3601.7

577.28
nyh, 14
310.496
108,394
-92.352
-308.570
-575. 504
-g54 .51
«1176.02

66,172

'
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MEAN LOWER COOK 0CS

(Moderate Base Case)
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9€¢

SIRULATICN OQUTEUT BY DSET

NKM
Ece MIGKE T NINCTOT
1973 404,436 -5. 7.394
1379 403,256  -13.289 7.083
1920 $€7.511 -2,203 6.431
1531 319,502 3.793 €.253
1942 440 .664 14,725 b, U
1983 UsH, 741 11,141 6.893
1964 ¥563.56 -2.4u1 7.217
1949 406,467 -4 ,034 6.987
1986 470,497 -2,713 6,729
1947 478.644 1,591 6.543
1988 - 189,921 4,724 6.546
1989 571,349 4,747 €.68
1990 511,283 3.118 6,814
1991 518,841 0.607 6.486
199 2 525,492 -0.225 6,867
1993 533.032 0.707 6.722
1994 f41.€2 1,753 6,825
1995 550.871 2.308 c. 874
199 6 561.531 3.702 6.949
1997 572,504 3. 488 7.078
1998 584,204 4 .48 7.213
19499 596.637 5.058 7.369
23 609,668 5,483 .5u43
EMGF EMPS ENT9
1973 42,921 4,351 11,132
1479 42,921 4.563 10,372
1981 h82.921 5.104 10. 245
1941 42,921 5.067. 10.7 34
1982 42,921 4,379 11.486
1983 42,921 4,558 12, 315
1904 42,921 4,672 12.617°
1985 42.921 4.486 - 12,602
1986 42.921 4, ul6 12,699
1987 42,921 4,665 13.029
1948 42,921 5.13 13. 368
1989 42,921 5.675 13.771
19499 42.921 5.727 14,157
1991 42,921 5.254 14,547
1992 42,921 5,029 14,757
1393 42.921 447 15,047
1994 32,921 4,897 15,369
19495 42,921 4,903 15.729
1995 42,921 4,405 16, 115
1997 42,921 Sl KH2 16,523
19948 42.921 4,358 - 164 961
1999 42,921 4,860 17. 346
2000 42,921 4,795 17 .Ha4
Bt D9 LMCN DTS A
1178 2%.117 11,565 11,438

EN99

197,185
193, 51

19,419
270,16
211,824
228,459
228,052
228.316
239,304
235, 44y
242.739
249.867
255.783
260.005
263,687
268. 134
273.362
279. 039
285,746
292.52

EUSP.EN

299.751

307.431
J15. 424

EMSS

23.812
22.09%

é2. 337
24.198
27.415
29,715
29.782
29.656
29,947
31,148
32. 80

Ju.674
36.23

37.651
38.884
43.267
41.82 .

Y4361
0.345
0,345
t.354
0, 169
0.382
0.38E6
0,385
U386
0.391
0.397
Celdu
0. 41

0.417
0.423
0.u24
.3y
0.441
0.347
0.453
0. 46

0.u466
Csu72

EMPU

1. 304
1,213
1,198
1. 246
1.31y
1.417
1.465
1,464
1. 462
1.486
1.532
1.583
1.627
1.067
1.6%6
1,731

EEGI.EN - EMNS.ENM

1,767

43.513.

45. 432
47,411
49,549

1.807
1. 85
1.89¢

" 1.943

51,784

S54.181

LEMGA

39,242

1.992
2.004

1

3970,23

"
&

C.u17
Q.424
0.412
f.394
0. 368
0.363
0.375

0.375

- 0.369
.0.302
0. 354

G.349. -

0. 344
0.34

0.335
0.329
0.323
0.317
0.31

0.303

0.297

0.29
0.284

ENOT

15.008
14,865
14,978
15,297
15.8 21
16,17
16, 150
16,165

16,236

16.419
16.6 74
16.92

17.121
17.203
17, 386
17.534
17,705
17.39

18.1405
18,32

18,547
131,785
19.9-29

*LEFC

3151092

EBA9
9.222 1.2
0.231 1.2
0.2u43 1.2
3.251 1.3
0.263 1.3
0.255 1.4
0.239 1.4
0.24 1.4
0.245 1.5
0.2u7 1.5
0.248 1.6
2.2u8 1.6
0.246 1.7
0.243 1.7
0.242 1.8
0,242 1.8
0.242 1.9
0.242 1.9
0.243 2.
0243 2.1
0.243 2.1
0.244 2.2
0.244 2,2
ENY9 ENFL
11.73 6.374
12,297 5,836
12,822 5,883
13.322 0,362
13.811 7.17
14,299 .7.944
14.854 8.118
15.356 8.0Y6
15.872 8.174
16. 4 8. 487
16.945 8.949
17.506 9,447
18.084 . 9.483
19.08 10,275
19. 296 10.615
19,932 10,991
20.59 11.415
. 21,269 11,882
21,47 12.4
22,690 12,949
23,445 13,534
24,219 14,145
25,01y 14. 802
nPI EXC DS
287 .0 36 Yy,

g Y

S

O T I I TS S T I T




LEC

1978
1979
1980
1911
194 2
1983
1934
1385
1945
19837
1938
1919
1997
19711
1992
13993
199y
19495
1990
19497
19498
19491
2300

1978
1979
1989
1941
1982
1983
1934

1945 .

1986
1947
1948
19849
1999

24 .06
24.892
26.719
29.79
32.054
32,223
32.125
32.741
34 .033
35.704
37.317
38.736
39.933
41.081
42.371
43.828
45.3848
47.122
48,942
50.819
52,825
54,918

EXCAP

280,
290,
475.739
503.672
582.639
678.215
745.596
864.533
992 .664
1059.33
1139 .47
1202.06
1259, 22
1254 .46
1277 .47
1314,37
1366.23
W1, 48
1515.348
1632, 02
1758 .61
193,43
241,45

PFBAL

54,475
158.775
280 .9
416,975
508,929
737. 149
q54,149
11493.05
1uu2,85
164849 .7
1J41.3

2194 .57
Juhd,02

11.685
13.682
160 4
21,836
21.418
17,349
17 .399
18, 3183
19.073
19.952
20. 15
20,227
2Q0.275
200, 356
20.406
21.273
21.675
22 .598
23.176
24,028

. 24,943

"25.903

E99s

1270.12
1271.84
1626.58
1756.73
1988, 63
2309.24
2548.93
2766.43
3042.73

3312402

3630.75
34959,78
4291.69
4556,56
4835. 82
5153.27
£5C4.54
5863. 45
6319 ,04
6821,35
1359.52
7934 .17
USSRy, DY

HINS

47,07
49,656
7. 125
46,856
117.143
155,479
19b.508
204,324
Jug, 188
430,01
S R.5H1
242,550
€53 14N

1. 38
13.157
13.8%7
15. 297
16.421
16, 412
17.008
17.801
19.303
19.012
19.596

20.025

2¢,072
20,23
20.601
21.2167
21,546
22,325
23.122
23.969
24,687
25.845

EYYSFEC

1121.45
1145,56
1274, 15
1272.2

1304, 71
1394,05
1452 .69
1486, 52
1539.026
15€7.76
16090. 35
1627.28
-1€45.,69
1644.75
164,78
TEUD. 77
1642 .43
1640, 12
1650..2

16€€64.98
1677, 31
1687 ,09

16c8.7%6

FUND

T7G5.475
1001.88
12 717
1€43.69
2180.49
27%4, 6
3107.91
hs03.1y
6039, 94
7143.74
Blel. 57
9173, 66
94637.2

T

37.978
37.81
37.52
39.945
42. 674
42,751
42.161
42,308
43.122
44,2
45. 125
45,538
45. 487
45.409
45.434
45.516
. 45.579
45. 849
46.075
46.285
46. 551

REVGP

1092, 41
1431,.12
1576. 85
1895, 12
2193, 86
2485, 69
3062.66
349,65
3581, 12
37€9,.66
3967. 3%
4200.41
426177
4364,66
4533.45
4715.58
4843 .54
4959.65
5121.84
5308.7
489, 14
5695.74
5973.3¢2

»
FURDT8

705. 457
9un,745
15¢81.24

1398. 52

1705,41
2136,19

2742.8v

3441,55

427,226
4532.41

44948, 069

5292.71
SH6B A4

39. 193

4583.8
52u8.43
6URG. 61
7228.49
7220, 67
7569.16
8225.34
9067, 16

10061.5
11052, 4

12036, §

13941.3

14145, 6
15413, 2

16841.1
18391,

2018€.2

22089. 6,

26202, 5

26565,

291579

EPYS

471. 4
86u.7
-9%6.3
1278.42
1475.75
. 1642.71
2121.72
2422.26
2430,97
2438v .15
2520.75
2584.96
2481.29
24z8. 51
2452 .84
281,89
2459.05
2356.29
2308, 37
2389.51
2387,
2392, 59
2393 .46

E99L.PI

0.158
0, 152
RERL Y]
g, 14
U.12Y
J« 131
G, 145
e llb
J. 142
0. 134

<130
0. 139
V. 135

T Y
4125.61

3590.02
3423.81
4255.76
4363.72
4119.78
4067.23
4162.66
4291.99
4434,48
4542,

4626.51
4797 .42
47%9.55
4307,49
5325,

5119.06
5271.55

5391.72

5516.
5648.69
5781,32

RTY8

261. 119
2% .212
189.326
1%6.07

244.671
310.883
351.399
358.9217
385,539
426 .828
483.005
552.321
62C.129
695,371
763.782
456,135
952.302
1067.96

1192,59

1343,48

S 1502.42

1693, 14
19n1.5
E99L

601,57
594, 358

CCSH G I40

720,169
yeu .y 78
913,027
1C07.76
1 63.03
1122.52
1208.98
1317542
1439.90
505,08

313. 2648
329.119
345.87
361.T96
378,559
398, 958
819,977
441,360
463.079
485.364
508.844
533.953
560.86
589. 224
618,786
689,637
681,933
715.619
751.054

786.228
127,247

RENS

334,166
281,456
268.67
284,237
344,214
426.774
481.873
499,362
535.703
591, 1)1
665.326
755,741
BU6.340b
964,394
10462.72
1155,82
1262. 21
1431.u48
1595, 36
1789.78
1997.48
2241, 89
2513 .44

E99L

628,333
626.727
6856i:17
752,044
834,760
949,042
1045,72
1153.87
1165.18
1253.8
1365.34
1490.77
1619, 54

1080, 6
1175.07

131484 °

1527.39
1614 ,35
1766.,43
1891.68
2067.78
2276.62
2511.46
2753.98
2989.69
3221.41
3470.26
3744, 24
4036.22
4351.7
4709 .05
5087.23
.5502.0:9
5957.93

GFBAL

651,
343,105
940.267
1226.71
16 11.57
2017.4
2753.76
3710.14
4597.09
5u454.Cu
6242.27
6975.08
7487.17
7847.75
8111.7
8270.77
8249.07
8018.34
7573.16
6893.-21
5942,
4717.
3173.27

SIMKP

38.8u44

296. 406
218,586
422.914
530.407
574,109
4Y53,31
1195, 29
136,70
1103,4
1339.84
9190, 083
763.54

Rowd S NI

P

(s s s




8€2

197y
1979
tydd
1931
12
194 3
1944
19495
1985
1937
1934

1589

1990
1991
1992
1943
1994
1995
1990
1997
1999

1999

20370

Y

2694, 37
2942,25
3163.77
3u42.52
J686.02
3929, 22
8173.b64
yu18, 72
4665.737
u912.57

E995.°2L

t.319
2.332
£.355
0.332
0,307
2,319
9.353
0.365
9.37
0,365
0.361
G,354
0,357
0.349
n,3u2
0.334
0.327
0,319
0.313
n,309
S 0.304
0.299
o294

727.8%4
751.82
1€8.48E
818.487
£35.624
§37.73¢
824,013
795.541
747,344
680.07

RINE. Pl
Y

0,068
2,059

C.usSt

0,053
C.959
0.067
0.0606
Y hES
0.065
0.066
neNEB
0.07

0.072
0,074
0.075
0.076
0.078
0.07%9
.81
0.083
0.0084
N.11906

5432, 1
11054,
110€4.5
11691. 6
11704.8 -
11802.5
11006. 7
10360.7
9382.€7.
A0HS .84

KP9S,.GF

fa432
n,601
C.632
0,675
0.674

€.661

0.693
0.702
£.679
d. €58
0.635
1,615
0.582
0.556
D.SH1
0.526
0.506
0.4483
0.466
.45

0.435
g.82

0,405

5528. 71

5519.87
5448,53
5290. 94
5G45,22
4723.34
%330.53
3862.97
3333, 11
2737.12

Y. 132
0.13

L. 129

14127

u. 120

C.12¢

n.123

0.121

1694 .56

1823. .

1563.18
2119.93
2294.39
2483 .69
2074,42
2924.04
3172.07
3446.01

1751
1183.51
W™ 27.92
2187 .91
2366. 46
256u 0 d
2775, 4%

3CCy.n8
3263 .05
3542.45

.09

-835.637

~706.027

978,656
~1296.23
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SIMULATION OUTPUT BY DSET

NKL
POP MIGNET NINCTOT EN9Y EMSP, Y
1978 804,436 -5. 7.394 197. 1385 v.361
1479 403,256 -13.2R9 7.088 19 3. 51 0,345
19350 437.511 -2.273 6.411 166,419 1,345
1yn1 413,562 5,783 €. 258 204, 746 V. 354
1942 440,67 14,7 6.4 218.813 £.3069
1963 458, 739 11,193 €. P93 228.459 9,382
1284 463,031 -2,615 7.217 227,704 0. 386
1985 4¢5,595 -4,415 6,967 227,711 0.384
1546 469.7u1 ~2.60U4 6,695 229,828 0,38%
1917 477,292 1.061 6.516 - 234,597 G. 39
1938 4g7.701 3.973 6,499 241,335 7.396
19459 498 .341 4,037 6.601 248,026 0.403
1990 507,71 2,655 6,71 253.668 0.409
- 1991 14,973 D. 438 6.769  257.834 V.l410
1992 521.766 0.037 6.747 261.718 U.422
1993 529. 42 0.924 6.718 = 266.338 O.428
1994 537.765 1.602 6.7133 271. 455 0.034
1945 £46.754 2,202 6,779 . 277.012 0.44
1996 557,254 3.639 6.851 283, 64¢ 446
1997 568.0u6 3.a02 6,982 290, 355 0.453
1993 579.9561 4,393 . 7.116 297,519 - 0.459
1999 591.813 4.977 7. 27 305,134 0.465
2000 604,667 S .404 7,443 313.058 0,472
THGF ENMPY EKT9 ENS9Y EXPU
1978 42,921 4,351 11.132 23.812 1.304
1979 42,921 4,563 10, 372 22.09 1,213
1940 42,921 5.104- 10, 245 22.337 1. 198
1981 42.921 5.067 1%. 734 24,198 1.246
1982 42.921 4,873 11. 486 27,415 1.319
14953 42,921 4,561 12,314 29,774 1.417
1964 u2.921 4,54 12.552 - 24,756 1.465
1945 42,921 4,403 12,623 29,562 1. 402
1546 42,921 u.43 12.574 29,062 1,458
1987 42,921 4,57 12.877 21,016 1.485
1948 42 .921 4,902 13.249 32,618 1,527
1949 42,921 5,22 13.673 34,324 1.574
1499 42.921 5,229 14,956 '35. 847 1.617
1491 12,921 4,75 14,402 37.244 1,657
1992 42.921 4,678 14.6)8 Js.uBy 1.688
1993 42,921 4,54 14,91 37.908 1.722
1994 42,921 4.491 15.239 41,459 1.75%
1695 42,921 4,497 . 15,591 43.121 1.798
14996 412,921 4490 15,973 45,01 1.861
1997 42,921 4,436 16.378 46,964 1.88¢
1994 42.921 4,u%2 10. 812 49, 0y 1.934
19491 42,921 4,64 17.2t5 51.297 1,542
20 42,921 1w, 389 17.69 53.671 2.133
hd
EALY EMCN EYC 81 EkGA Iy
1974 25,117 11,565 11,438 39, 242 34%70.23
— — r— O 0y 1 T Yy

ENGI.ENM

0.417
0.42u
T.u12
V.394
V. 368
©N.383
0.376
0.376
- 0.37
0.363
0.356
0.35
0,346
0,342
0.336
C.33
- 0324
U, 318
0.311
0..305
0,298
0.291
0,285

EMOT

15.398
14,865
14,978
15.297
15,821
16417
16,143
16. 144
16.219
16 .389

16.6 25

16.957
17..049
17.189
217,32
17,474
17.643
17.4924

18.034 °

18 .252
1M.u77
18714
18.957

pIrec

I910.42

e

.

>

Tl

EMNS.ED EBAY
0.222 1.2
0.231 1.2
G263 1.2
0.251 1.3
0.263 1.3
0.255 1.4
0.238 1.4
J.24 1.4
0.245 1.5
0.246 1.5
1,248 1.6
0.247 1.6
0,245 1.7
0.242 1.7
0.242 1.8
3,242 1.8
0.242 1.8
0.242 1.9
0.243 2.
0.243 2.1
D.243 2.1
0.243 2.2
0.244 2.2

ENN9 - EN FI
11.73 6.374
12.297 5.836
12,822 5.883
134322 6,362
13,411 7.7
14, 299 . 7.9u4
14.854 8.112
.15.356 9.071
15.872 8,14
16 .4 8.451

- 16,945 8.684
17.506 9,352
18,044 9,779
18,09 10.1064
19.296 10.506
19,932 10.493
2),59 1. 317
'21.269 11.774
21.971 12.285
22,696 12.828
23. 445 13.407
24,219 14,012
25.019 14.662

P I Exoes
280.9036  9uu,

Jr—

) M

ANy e vt vt o e iy g s

andsle




T

1979 28,061 11.605 11.38 33,193 4126.61 3447.01 296.964 1019,
1989 - 24,892 13.682 13,157 37.978 4583.8 3593.62 313.268  1080.6
1501 26.719 16 .45 13.807 37.81  5288.43 . 3329.91 329.119  1175.07
1982 29,7843 21.835 15.296  37.52  648b.1 4255.01 385.866 1314.78
: 1993 32.053 Z1.u78 16, 821 39.946  7iZe.57  4363.79 361.096  1527.38 ¢
! 14 32,177 17.32 15.383 42.683 721,72  2115.36 378.619 1682.93 i
X 1985 12a. 12 17,248 16.561 B2.731  7539.96  4J57.)9 399,159 1704.02 i
: 1986 32.633 11,315 17.766 42,098 ©205.47 157,17 520.227 1839.0 i
1987 33.u82 18,911 18.233 42,328 9023.47 48281.21 481,612 263,97 {
1968 35,432 19,665 18,891 42.594 $975.92  4u414,04 463.407 2267.92 !
161 36.485 19,985 19,4831 43,948 10955.1 4326,99 485.824 2698.76 i
1999 34.379 0,038 15,836 54,791 11929.2 . 4612.25 563.426 2737.89 H
1991 39.557 20.078 19.875 45,186 12923.5 5594.07 534,62  2971.12 i
1842 40.739 2n.184 20.058 45.146 14039.9 4791.9 561.537 3202.44 . ]
1993 42.057 2. €45 23,44 45.111 15397.6 4922, 589.838 3450.35 i
199y 43,493 21.095 20.099 45,125 16713, 4 5017.91 613.37  3721.1 i
1995 45,027 21.480 21.357 45,186 18206.9 - 5132.21 651,266 4N0Y.89 !
1996 46, 744 22.4 22,127 45.24%1 20026.8 5265 .41 682.606 4322.8 4
1997 44,547, 22,768 22.915 45,505 21913.3 53485, 44 716.314  4676.92
1998 50,404 23.806 23.751 45,724 28(67.6 . 5510417 751.769 5351.59 ]
1999 - . 52.397 4,716 4, 66 45,927 26349,6 5643.32 718,96 5462.68 ;
2000 E 54,473 25.666° 25,608 46,187 28919.8 -~ S776.34 .~ 827.991 5914.37 §
‘ - . : i
: !
EXCAP E995 E995RPC  REVGE KP9s ET9% - RENS GFUAL 1
1978 o209, 1270.12  1121.45  1092.41 471.4 261.119 334,166 651, i
1979 o290, 1371.84  1145.56  1431.12 860.7 206,212  281.456 843,105 :
19480 - . 475,789 1626.58  1274.15  1576.85°  $96,3 189.326  268.67 940.267 *
1981 573.672 1756.73 - 1272.2 1855.12  1274.42 196,37 284,237 1226.71
1942 582,613 1988.54  1304,71  2190.85  1475,75 208,667  384.21  1611,63 ]
1963 678,211 .2309.23  1394.05 2485.66  1642,71 310.858  026.741 2017,45 :
1904 744,968 2546.78  1452,71  3062.35  2121,72 351,271 481.745 2755.25 i
o 1985 #63.352 2762.65  1486,52  3448,14  2422,26 357.581  498.085 3713.16 4
.= 1986 991.576 3029.4 1535,86 - 3578.76  243¢,97 383.76 533.441 4663, 39 i
1987 1055 .92 3304.47  1567,75  3767.32 2484, 15 425,111  5#9.04%4 5460,99 i
190 1135,12:. 3€16.,37 .16€0,36  3962.95 2520.75 479.721 661,302 6255.87 5
1989 1195.98  3929.76 - 1627.28  4183,22  2575.2 46,566  748.515 6987.52 i
1999 1251.86  4266.82  1649.71  42U2.6. 2471.56 613.615 837.41  7500.64 :
14991 1206.66 ° 6528,25  1€44.75 - 4384.24  2418.85 687.1 934,183 7863.92 f
1992 : 1262,9%.  48€7.33  1640.78  4512.3 2443, 29 760,64  1031.82 8130.16 1
1993 1306.83  5123.71  1640.78  4695.32  2472.49 847,354  1145.27  8293.43 z
1994 1357.79  5470.53  1642.43 - 4823,37 2440, 84 943,353 1271.26  8279.93 . :
1995 601,28  5831,16 - 1640.1 ¥93n.16  2387.32  1056.4 1418.38  8059.67 i
19496 15°5,32 627748 = 1€50.2 5099.29 2379.69 - 1180.26  1567.24  7626.99 i
1997 1620 .88 6774.8 .. 16G4,98 5285,43  2381,19  1329.57  1772.78  6962.55 E
1994 1746.29  7307.96  1677.31  Su6u.97  2379,1 1486.58  1978.14  6030.36 -
1949 1879.86  7877.34  1€€7.79  5672.73  2385,18 ° 1675.15 2219.97  4827.82 .
2090 226,53 #501.u%  16%8.46  S#77.59  2380.62  1B#1.18  2486.13 3310.67
PFBAL RIKS FUNC PUNT78  E99L.PI BY9L E99L sine
1578 S4,475 47,07 7C5.475 . 705.457 0.158  601.57 628,333 38,840
1979 : 158, 775 49.656 100 1.88 944, 745 U.152 598,358  626.727  296.406
1980 . 289.5 72,925 1220,77 1091, 24 0. 149 T 654,946 685,017 218.886
1981 416,975 86,856 1643,69  1393,52 TL182 0 T20.169 7520388 422,919
19252 568.925 117.143  2180.56 1765, 48 0,129 800.978 838,765  536.47
1913 737,199 155,43 2755.65 - 2136.22 0,131 913,577 949,392  57u4.091
CLLE 954, 149 196,511 37.5.4 2743.5 P L ey I L [ B 954,751
1985 1193.05 204.428  4906.21  3441,94 U 186 1062.2 © 1102,44% 196,81
% _ 198 S teu2.85 389.399  6043.25  4627.07 0,142 1119.48 1162.14  1137,04 _ . &
1947 Wwy9.7 437,241 7153.69  4534,29 U139 1206,46, 1251.07 1107445
: 1aan - 19413 561,097 197,17 495341 O.136 1312,98  1362.97  1046.49
1944 2154.57 SH1.9CE  9186.09  5294.86 135 - 1431,25  1482,35 984,92

194> 2450 .02 GBULO Y P90, 67 Suly, tha U135 1555.77 - 1629.63 Tb4.5 81



eve

et

1491

1992
1993
1994
1995
14999
1997
1994

© 1999

2793

14978
12711
156 )
149431
1ud2
19453
198y
1985
19436
1907
1988
1989
1999
199 1
1692
1993
1994
1945
1996
1997
1998
1999

2909

2694.3
942,25
3193.77
442,52
1686.1 2

1 3929.22

4173.04
4418.72
4¢€5.07
431257

£99s.P1

0.319
1.332

4355 .

2.332
0.307
n.319
0.353
1,366
V.37

9.366
"+363
Q.36

0.358
M. 35

0.342
€.335
0.327

0.32 -

.31

0.309 .
0.304 .

f.299

0,294

703.797
7%2.552
789.78
£20.973
837. 784
#40,62¢
828.581
eLn.802
753.529
667.827

BENS.P1

0.034
9,068
D]
2.054
2.053
2.059
0,067
1,.1966
0.0h5
0.065
1.7 66
5.068
0.07
1,072

0.073

0.9175
0.076
0.078
a.079
0.081
Q.u82
Y.084
0.086

16558.3
11672.8
11487, 2
11722..5
11785.7
11556.2
11136.2
194491
9392.89
8223, 24

EP9S.GF
0.832

c.601
T.632

0.675

9.67Y4
0.661
0.693
2.792
0.679
0.658
0.636
0.616
€.583
3.557
0.541
¢.527

0.506

9.483
0.367
9.451
0.435
2.421

0.406

i

e

T

5521.62
5453, 61
5299.98

5058, 13

4740.78
4353.48
92, 21
3369.35
2781, 12

“1683.76

1811.19

- 1953.25.

2109.49
z2281.4

2469 .48
2678 .84
2906.76
3153.91
3425,

1740. 84

1871.69 514,117
2017.39 414,793
2177.47 235.254
2353.8% 23.238
2545. 17 -189.477
2759.51 ~420.023
2992.5% -687.117
3243.99 -956. 187

3521.84% ~1269.65
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e

SIMULATION OUTPET EY LSET

K
rop AIGNET  NINCIOT (EN99 EMSP . EH ENGI .EN  EMNS.EM
1978 404 ,u36 -5. 7.393 197,185 0. 361 0.417 0,222
1979 403,256 -13.289 7.088 193.51 ‘.345 0. 24 Ne231
1980 497,511 -2.203 6. 431 196.419 0.345 0,412 0.243
1911 419,562 5.703 T0.258 204,746 ¢.354 0.394 0.251
195 2 uur L 677 149,717 €.4 218.819 2364 3.368 G263
19583 454 897 11,344 6.893 i20.575 0,32 0. Jo3 259
el 463,748 =2.3061 7.223 228.219 L3806 0375 N.d35
1985 46,762 -3.973 6.996 228,525 0.385 0.375 0.24
1916 471,336 -2.,201 6.74 230.998 0. 1806 0.369 0.246
- 187 479,175 1.252 6.575 235.751 ve392 1.362 N.246
(1988 - 490,958 5.214 6. 562 243,407 0.3498 0.354 0.249
1919 505,034 7.359 6,715 252,416 0,405, Q.3406 0.25
19547 517,075 5.4 6. 954 259,597 UM S P 0.341 f.247
1971 525,423 1,255 7.097 264,094 0.418 0, 337 0.2u4
1992 512,466 =G.061 7.0 267.798 U.u2u 9.333 . . 0.244
1993 540,078 0.557 7.044 272,056 0,43 0.327 0,243
1944 48,515 1..395 7.032 276.974 G.436 0.321 " 0.243
1995 557.845 2.262 7.959 282,553 G Uulu2 . 0.315 0.243
1996 568,837 3.861 7.123 289.337 0, aug 0. 3048 . 0.2044
1997 580,197 4,1 7.253 296,266 Q.454 0,302 0,24y
1998 592.043 4,45 7. 39 303.u78 0.461 0.295 0.2uy
1999 604 ,U55 4.808 7.538 311.036 0.467 0. 289 0.2u44
2000 617,451 5.289 7.7 318.915 D473 0.282 "2.2U4
EMGE ENP9 ENTQ BEMS9 EMPU ENOT EBM9
1978 42,921 4,351 11,132 23,812 1.304 15,008 11.73
1971y 42.921 4..563 10.372 22.09 1. 213 14,5365 12.297
1980 42,921 S.,1C4. 10.245 22.337 1.198 14,978 12.822
1981 42.921 5067 10. 734 .24, 196 1,246 15,297 13,322
1942 42,921 4.876 11,486 27,415 1.319 15.821 13.811
1983 42,921 u, €54 12.335 29,784 1.417 16.175 14,299
1984 42,921 4,709 12,644 29,807 1, 465 16. 162 14,85
198% 42,921 u,606 12.754 29.674 1.465 16.173 ©  15.35¢
198 6 42,921 4,586 12.696 30.038 1,462 16.258 15.872
1987 42,921 4,055 13,962 31. 25 1. 492 16,43 16. 4
1988 42,921 S.1€5 13,488 . 32,956 -7 1.533 16 .697 16,945
1949 42,921 6. 195 14, 043 . 35,032 1.587 17.007 17.5006
199C S 42,921 6,513 149,489 36,948 1.644 17. 249 18.084
1991 42.921 6. 142 14,817 3845 1.687 17.4 18.68
19492 42,921 5.932 . 15. 04 39,673 1.7 1% 17.522 19.290
21993 - 42,921 S.oul - 15.31 41,05 1.75 17,662 19.932
1994 42.921 5,549 15,644 42,56 1.7485 17.823 20.59
1995 42,921 5.566 15.989 4y, 226 t.e2y 18.003 21.269
1996 L4291 5,586 16,374 46,155 1.867 18.22 21.971
1947 42,921 5.583 15. 787 48,174 1,913 18,438 22,616
1998 -~ 42,921 5.498 17.217 50,34 1,962 18,663 23.445
1999 42,921 5. 433 17,635 524565 2.9 168,896 24..219
200 . 42,921 5,347 12,07 54,952 2.001 19,135 29019
=MD LMCH L4CH B4GA Bl ETaEC 11334
19738 25,117 11,565 11,438 39.2%2 3317c.23 351042 285 e 30,
L S (DO O O NS B A0 T DD A I G T

EY¥A9

W ETE~NNGONUVTE &EFWWhA NN

..

NN R = ot = b b 3 o=d s b e 2 =D 2 b =2 a wh
e .
NN

EMFI

6.374
5.836
5.883
6,362
7.17

7.946
8.125
8.1
8,187
8,515
8.974
3,541
10.078
10.494
10.831
11,225
11.618
12.075
12, 598
13,157
13.751
14,36

15.013

EX02S

944,

Ty



LT

Sve

15351
19342
19483
1984
tyns

1946 .

1987
19138
1989
1991
1991
1992
1943
1994
1995
1940
1997
1998
1994

PAES

1478
1979
1587
1941
1982
1943
19084
1985
1984
1987
19488
19249
1699
1991
19492
199 3
1994
1995
1990
17
1998
1994
2007

19738
1979
194

1591

1982
1433
1984
1915
1986
19487
13488
1949
1994

24,0t 1
24,192
26.719
29,784
32,069
32,248
32.132
32,433
34 .1
35.831
37,873
39.434
40,646
41,794
3,061
4y, 47
46.013
u7.769
49.623
- 51,506
53,498
55.576

EXCAP

280,
290,
475.789
503 .672
582,626
678,476
745,94y
865,034
994,174
1060, 03
1181,62
1210.6%
1272.18
1268.34
1285.1¢
1329.62
1381,69%
1426.62
1533,43
1652 .22
1780, 37
1916.43
2065, R

PFBAL

4,475

158.775

270.5
415,975
56R,925
737.199
954, 149
1193 ,095
we2, 4845
689 ,7
M41,3
«198.57
2800 ,02

21.¢3¢0
21.888
17.362

17.314
M.537
19.075
20,151
2 .734
20.625
20,633
2. 721
21,155
21,598
z21.948
22.937
23.536
24.385
25.268

6,253

ES9s

1270.12
1371.84
1626,.58
1756 .73
19€68.58
2310.13
2550.14
2768.13
3047.36
3314,2
3637,.58
3qee .19
4336.08
4607,
4891.81
5213.49
8566 84
£936.,59
6394, 29
6905.79
TJUT, 6

- 8030.55

8066.23

RINS

477

49.656
0,925
86.8%0
117,143
159 .4
L1496 400,
264 .44
349,7 U6
029,654
5¢8,175
SE1.944

552,053

21.869

22.664
23,482
24,33

25.242

26,195

E99S3RFC

1121, 45
1145.56
1274..15
1272.2

1334.7
1394.05
1452,69
1486.52
1539.86
1567.75
1600, 35
1627.26
C1€459, 72
1644, 75
1€40,78
1640, 77
1642.44
1640.1

1650. 19
1664.98
1677.31
1687. 1

1698.06

FUND

775.475
1001.88
122€.77
1€42.69
2180,.52
2754,
3700.76
4901, 16
6734.86
7138435
H17u,83
9158.)2
412,14

39.193 418,061
37.978 45B3.8
37.81 5284 .43
37.52 6416, 30
39.954 72133.73
42.7 7234.59
32.815 75¢¢,15
42,208 8256.62
42.469 S076.(9
63.161 1C106.,
44.334 11243.8
45,593 122068,8
464173 13269.2
46,126 14386, 5
465,039 155%06.9
46,029 17979.1
16,084 1¥€406.2
86 .153 20472,2 .
Q6. U442 22478.8
46,674 24537, 2.
.86.867 26910.2
47.113 29517.8
REVGF FP9S
1092, 41 471. 4
131,12 860.7
1576.85 9%6.3
1¢95. 12 1278, 42
21917.86 1475.75
2485.77 1642,71
3063.1 2121.72
3450.05 2422.,26
i5n1.73 2830.97
3771.69 2480,15
3968, 83 25290.75
4216,25 2594,86
4288.68 2891,.21
4396.53 2434 ,43
4565.91 2862.73
4748.79 2491,.72
4875.98 2459.77
4990.97 24¢5.87
5153. 33 2357.75
5341.46 2394.66
5523.15 2355.85
S724,41 2401,09
5935.5 2401,54
FUNDTE E99L,PI
795.457 .158
944, 745 0. 152
1991.24 0.14Y.
13¢8.52 Je U2
1765.44 v, 129 -
2135.62 ¢.131
2742. 14 0. 145
449,47 0. 14v
424,93 W11
4531,38 0,138
4v44,59 1.135
5244,52 e 133
54605 n, 134

3447.601
3590.562
3829.81
8255, v}
8365.21
6121.2

GUEs, 34
3172.14
§293.36
Gygu6. 14
8587.7

4667.31
§737.25
4826511
8427.46

51:39.)2

5151.139
5283.31
s5un2.74
5523.41
5653.43
5783 .7

RT98

261.119
206.212
189.326
196.07
244 .669
310.913
351.7
359.185
385.968
428.48
484.208
556,686
633.137
712,34
787,861
875.6 14
972.345
1387 .37
1214.48
1368, 25
1531.58
1723.86
1934.12

R99L

631.57
51,358
654,440
T721:.169
200,974
913.&-)7
1008.29
1004, 24
1122.43
1211,15
1318.4.
1464 ,58
15825,

313.264
329.119
345,664
361,112
318.537
398.9 19
419,867
441.17
462.968
485,297
508.317
533,195
559.923
588,288
617.918
648.861
681.192
714,872
750.282
787.483
826..561

RENS

334.166
" 281.456
268 .67

284,237
344,212
420.8

482.259
499,72

536.128
593.274
666.751
760.866
862.198
965, 502

" 1064,95

1179,79
1306.82
156,32
1622.18
1820. 14
2031.98
2279.36
2550.54

E99L

6284333
626,727
685,017
752 .044
34,765
Quy,u22
1046 .25
1104,.48
1165.79
1256,77
1366,33
1445.338

1638,8%

1980.6
1175.97
1314.81
1527.98
85,19
1767.,u46
1694.5%
2069.14
2280.9
2529.u48
2782.34
33 22.79
32548.71
3510,5¢4
3786+ 62
4082.38
uyn3.52
- 4767,35
5150.2
5568.93
6026 .99

GFBAL

651.
843,105
940,267
1226.71
1611.6
2016.8
2752.61
3708.11
4592.01
SHu49. 25
6233.53
64959.44
7462.86
7814.,12
B806U.42
B207.21
8166.3
7910.79
7434.25
6716.42
5723.23
4451.38
2854.51

_SIKP

36.844
. 296,406
218.846
422.919
536.439
573.416
y52.704
1194, 4
1133.7
1104,1
11035.88
9683.191

754,871

.

e

e e




9ve

1976
1979
LR
141
1982
1383
1984
1965
13486
19437
1948
19849
1999
19971
1992
1993
1994
1995
1996
1997
19948
1999
20009

393,77
3u42,52
3686 .02
3929.22
6173.68
419,72
46€5.07
4912.57

E9Ss.v1

n,311
0.332
"« 355
0.332
0.307
0.319
€.352
e 366
0.369
‘0.365
€ e 3€

0.355
0.353
0,347
0.34

14333
0.326
0.318
N 312
0.308
0.304
0.298
0.294

7€6.152
749.066
785.174
814,137
829,83
830.207
815,389
783,173
732.M
661.476

REHS.PI
0.0%y

0.068
f.i"59

0.054 .

0.053
0.059
0.067

e EB

0.065
0.U65
N.066
0.068
0.07

0.073
0.074
1,275

0.077-

0.078
G279
c.081
0.083
0,085
0.0806

11508.5
11006.7
115801,
11618.8
11596.8
11363.5
118¢1. 1
101122,
9116.45
77€¢7.98

FP9S.GF

0.432
2.601
".€32
0.675
C.670
0.0661
0.693
A2
9.679
€.658
2.635
0.615
0.581
0.555
0.539
£ ,525
0.504
0,482
9.465
- 0.449
C.u34

. 419

0.405

5426.94
526349

5004.84
4671.37
42€5. U5
3785.3

3281.61
2631.39

1811

1845.93
1588.

2188.145
2317.83
2508.65
2722.21
2955.13
327,56
3479.43

2212.%4
2389.9
2585. 04
2893 .19
3040.96
3295.54
3575.47

498.178
394,309
207,84
-12.00K
-233.336
-473,419
~742.113
-125.51
-1349.37

595.6 14
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8¢

SIMULATION OMTPUT BY CSET

1978
1979

1980

1941
1948 2
1943
1984
1985
19846
13487

1988 -

194y
1997
1991
1992
1993
1994
1995
1996

1997

1993
1949
2009

1678
19719
1989
1981
1192
1983
<1934
1985
1986
tun
1988
1919
1990
1991
1992
1993
1994
1999
19946
1997
1994
14999
S 2000

1474

KL
POoP

404,436
un2.677
495 .840
416,643
437,27
455.335
458.815
867,933
468,572
472,114
482,02
492.094
501.6438
508,831
- 515,661
523.468
531.842
547,683
550,812
561,086
572.47
504,79
597,719

EMGF
42.921

42,921
42,921

42.921 .

42,921
42.921
42.921
42.921
42,921
42.921
42.921

42,9271 .

H2.,421
42,921
42.921
42.4921
n2.921
42,921
H2.921
82.921
42.921
u2.921
42,921

EMDR

MIGKET NINCTCT
=5, 7.394
~13.863 7.0838
-3.207 fo 407
4,59 6,193
14, 337 6.291
11.347 6,774
-3.616 . 7.107
-4,429 6.833
-2 .427 65.551
1.159 €.,369
3,518 6,361
23.617 64453
2.788 6.552
0.766 6.621
N.216 6,615
1.196 €.596
1.743 6,625
2.183 €.678
2,972 6.75
3,812 6.5
0,387 . 6.991
5,168 7.146
5.596 7.328
EMPY EMNTY
4. 365 11. 132
4.368 10,373
4.692 11,217
4,865 10.676
.41 11.389°
4. 134 12,214
J.942 12,464
3.9 12.461
3,725 12,622
3 .89 12.708
4.1 13,374
4, 389 13,473
4,591 13.845
4,18 “Y4,2)5
4,068 14.486
4,04 14,789
3. 90606 15.128
2,094 15,48
J.u52 15,849
3,833 10, 242
BRI 10,668
3.828 17,109
3.026 - 17,579
ENCN LMCN Y
11,500 11,439
H [A..j i

EN99
197. 206

193.€99 -

195,28

£02.849
216.777
226,571
225.32

225,148
227,179
232,073
238,561
244,972
250. 748
255.088
259.198
263,903
269.083
274,568
280,665
287.386
294, 523
302,234
310,29

ENsg

23.814
22,055
- 22.18

23.894
27,038
29.426
29, 359

29.052

.29.366

20,539

32.110
33.758
35.262
36.6496
37,961
39.395
40.967
42,613
44,382
U46. 31T
C 48,413
- 5d. 640

- 53.03

BAGA

39,262

ENSP.EY

Q. 361
¢ ,345
U.345
[ T
)e308
0.3181
d.38%
0.343
0. 384
Y.389
"0,390
V.82
0.408
0.415
G421
0.u27

0.433.

.44

0. 446
0.452
0.458
0.465
Nel71

ENPU

1.304

1.213
1.194
1,238
1.307
1.406
1,455
1,448
1. 444
1. 471
1.514
1.56
1.602
1.642
1. 074
1.709
1,747
1. 780
1.82b
1. 672
1,919
1.6068
2.019%

[

397u,38

ENG9.EM  EMNS.2H

0.417 0.222
.4 25 £.229
0.4 18 9.241
0.397 0,24y
0,37 14262
Q.3¢64 .254
0.379 0.236
0.379 0,238
0.373 0.243
t.366 9. 245
0.359 0,245
n,353 . G.244
0.338 - 0.243
0,344 0.241
2,339 2e24
0,332 0.241
0.326 " 9.241
0.32. g.241
0,313 0.241
0,307 0.242
0.3 0.242
0,293 0,243
0,286 - TL.243
x0T EN89
15.009 11.73
1,849 12,297
14.934 12.8922
15,225 13,322
15,746 13,811
16.193 14,299
16. 058 14,854
16,051 15,356
16,124 ~ 15.H72.
16+299 16.4
16.528 16.945
16.751 17,5006
16,95 - 18.084
17.297 14.608
17. 233 19,2496
17.393 - 19,932
17.565 . 20.59
17.744 S215269
17982 21,971
C 1, 158 22,696
18,383 23,445
1846 24 26,219
18.473 25,019
EIRSC . Rp1

3511.39 25,0306

ENA9

VoSN EEEWwWWwNUN

-

[ S I O R I L JE N SR P Y

EBF1

6.374

5.827

5.84
6.279
7.068
7.849
§.005
7.931
8,005
8,321
8.75
9,2
9.62
10.015
10.363
12,753
11,183
11,636
212,121
12.65

13,228
13,434
S 14 4ET -

ZXOPS

S 44,




F7 s ks = = do e ECE (SR, -
1974 23.99 11.5¢38 11. 351 39,223 uwi111.46 3937.99 296,985 1019.
1940 24,681 13.835 13.072 37.992 4539, 17 35€8.29 313.457 1080.67
1981 264381 16, 149 13.65% 37.058 5219.2 gnz.927 329.395 1173.88
19482 29,438 21.625 15, 124 37.194 642,08 4239.71 346,302 1306.52
B 1933 ERPEr XS] 21.728 16.267 . 39.627 7179.79 4355.39 361.583 1519.92
i 1984 .74 16.971 16. 194 42,453 7108.M 408b.34 379.167 1676.92
19145 31,542 16 .982 16.75 42.84 7437.61 4035.928 399,891 1757.92
1986 :2.18 18.043 17.549 41.81 . 8Y99.35 4140.61 421,049 1883.77
1947 . 33.u88 18.695 18.019 42,081 8921.4¢1 . 4270.46 482.4878 2057.22
1988 34,962 19.356 18.653 42.759 984441 4399.98 364,261 2263.43
1989 36,455 19. €41 19.158 43.672 1v7197.7 45137.9 486.75% 2899.97
1990 37 .862 19.723 19,534 44,844 11782.1 4003. 24 510,438 2726.16
1941 39,076 19,76 19.58 44,874 12778.8 ne89.04 . 535,591 2960.47
1492 ur, 267 19.866 1%.751 44,854 1308b.3 4UTET.HY 562.465 3191.21
1993 41,613 20,347 20,165 44,809 15137.7 4901, 71 - 540,744 3437.4
1994 43,956 20.892 20,019 44,865 1£951,1 5.117.46 62 .24 37908. 13
1995 44,57 Z1.21 <112 44,93 16063, 9 5130.93 651.136 3996.36
1996 46,192 21,899 21.428 45,02 197548, 5251.73 683.521 4307.12 !
1997 47.961 °  22.67 22.616 45,173 21651.2 5378.9 T17.395 4649.49
1998 49 .833 23.599 23,454 495.366 23745.3 £509.52 752.853 5026.45
1999 51.835 24-.423 24,367 S 45.598 26075.6 5643.85 790.058 5437.94
2300 53.927 25,381 25,323 45.875 2€637.4° 5778.93 829.0066 5889.27
EXCAP EGSS ES9SEFPC BEEVGF BEP9S RTY8 RENS GF3AL
1978 280. 1270.12 1121,45 1092, 41 471. 4 261.125 334,172 651.
1974 290, 1371.84 1147,13 1430.74 860.7 206.05 281,303 842.735 E
1949 474,16 16254112 1277.38 1574,57 3560,3 187,973 267.059 938.7u41 H
1931 499,582 1748 .41 1273.98 . 11890, 38 1278,53 193,142 280.619 1227.02
1982 577.096 1674.63 13C4,01 2184.31 1475.86 240,493 333,848 1616.76
19u3 678,061 2297,39 1395, 39  2479.54 1642, 82 306.695 421,475 2026.62
1984 741,514 2537.C3 1458,34 3056.12 2121.98 346.784 476,243 27€6.06
n 1285 356. 574 2749.45 1451,97 3438.2 222,15 35,856 489,291 3725.76
: i; 1946 935,855 3027 .42 1547 .7 3567.61 2430, 19 376.242 524,167 4612.36
1967 1059.47 3261.69 1575..72 3758.07 2481.69 417,392 579,421 5474.57 ;-
19438 1129.50 3e06,24 1611. 49 3952. 81 2521.75 471,657 651,407 6268.74 ;
1909 1187 .83 3923 .18 1637.87 4151, 31 2557. 09 536.476 736,223 6983.006 . A
1990 1235,56 4z38. 1€55,.79 4188.16 2434,23 631.975 . 823.098 TuU€5.66 o i
S 1e91 1225.68  44y5,34 1€649.51  4273,82 2367.73 675,342 919,978 7785.18 :
19492 1237.46° 4768,55 1644,09 4450.13 240u4.01 Tu8.874 1017.02 8017.22 i
1993 1284, 23 ‘S 65,14 1€44.43 4627.9 24931.064 834,682 1129.54 8142.78 §
1994 1335.29 S431,22 1646.47 4749.75 2396.08 930,472 1255.59 8086.19 ‘
1995 13940, 45 58C2.13 16448.06 4861.5 2345.06 1942.29 wi,22 78 16.73 . :
1996 o0 1493.22 6244,39 1659, 78 5008, 89 2331.417 1162.79 1559.28 7324.73 ’
14947 1605.86 €727 .16 1671.26 5178.17 2327.26 1306, 35 1745,12 6597.09
1994 1729, 25 726,27 1€84.57 5352.29 2325.6 WUe3.)9 1949 .44 5596.1:5
1499 1863.04 . 7829.89 1694, 71 5552.35 2332,9 1649 ,93 2189 ,45 4318.69
2000 20€9.05 8452 .59 1705.7 . 5753.26 2335.62 1854,.57 2u53.89 2721.85
PFBAL HKINS TUND FUNDT78 B99L.PL R99L E9AL sIMp
1978 54,475 47.:7 Tut.479% 165,457 V,158 631,57 628,333 4. 851
1979 158.775 49,065€ 1001, 51 944, 331 0,152 £98.,.41 626,775 216.035
1980 2130,5 0.9 . 1219.24% 1089.22 €.151 653,128 683. 19y 217.73
1541 416.975 8064 T4% 1€43,99 1397.61 G.143 715,443 747,318 K24 .,749
1982 561,925 117.164 2185,69 1767, 41 U, 124 793.791 4274539 541.099
1949 3 ) 737,149 155.843  2763.81 2140,.44 0,131 06,044 Q42,458 578.128
1984 954, 149 197.153 37290, 41 2747.95 U, e 1001.,0 1439.57 950 .995
19815 1193.,05 2060 .,227  asn,n U0, 460 Q. 147 19%51,.31 1MY91.55 1168, . .
[ 1930 wue, a5 39,231 #1185, T4.27.17 valle T 1178 49 1151.55 1136.01 ’ . . &
: 1987 1Wwuy .7 531,079  11¢4, 27 4534, 61 U 139 1195.4 1241.,01 1109.06 )
) 1988 - 1741,3 SC9.947  321¢,04 4652 .06 0,137 1302.47 1350. 4 1045.78 .
1989 197,72 Sha, LY S1E.,.79 5¢81.7 Lei36 1818, 71 1469.52 970.744

199y L446,25 £S3,0483  €911.91 5637.77 0. 135 1589, Ly 15494.55 731.127



131
1492
1993
1394
1945
19496
1997
1999
1999
200

1978
14979
1980
1931
1932
1943
194 4
1945
1986
. 1987
1988
1949

1991
1992
1993
1994
19995
1996
1997
1993
1999
2009

062

Sn S e B o N Gnn N v R 050 AN oot A v A o A s R s D e T e T s S v sy R s B s ==

1999

fpm e 3
2686.1
29131,

3179.35
Juzu,75
3665.12
3904, 62
4184.8

4385,75
46248.12
4R71.79

E9€5.°1

0.319
2.334
0,358
n.335
r.38
2.32

6.357
.37

0,378
N.369
T . 365
0,363
0.36

0.352

0.343.

£.335
0.328
0.321
" . 316
0.311
0.306
.3

2.295

7¢6.065
786.42

781,03

8.8, 446
822,949
€22 .055
845,577
772.656
Ti0.¢€%q
649,417

RENS.PT

0.084
2.066
0.059
0.054
G.0C3
9.059
0.967
.66
0.065
9.065
.66
0.068
Q.07

6.072

9175
0.076
0.078
0179
0.081
.082
0.084
0.086

0.073

10871.3
wyus, 2
‘113221
11%12.9
11481.9
11229.4
W741.9
9981.79
8946, 81
7593.64

FP95.GEF

0,432
C.602
0.633
0.676
Y. 676
0.663
6.694

5574 .81
5450.68
5367.

5197.C1

-4937.91

4600.5
4193, 01
37 12,8

C 317112

2566.86

SN, Te

0.681
0.h6
”.638
G.616
0.581
. E54
0.54
1.525
- 0.525
g.882

N. 465

Q.449

€.435

S 0.42
0,406

v.135
0.134
0.132
Q.11
0.124
0.128
0.126
0.125
123
0.122

1669.22
17$7.98
938,16
2094 .97
2266.16
2851.73
2655.99
2090.91
3127.32
3398.26

1726.31
1857.55
2002.29
2162.95
2338.23
2528.12
27136.97
2966.74
3218.31
3u94.7

-1353.17

;
H
i
!
-
i
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p 1979

1979
1949
1941
194 2
19453
198334
1345
1946
1987

1939
199 i
1997
19492
1993
1994
1995
1996
1997

1999
2000

¢5e.

1978
1979
1980
19381
1982
1983
1934
1985
1980
1957
1948
1989
1499
1991
1992
1993

1945
1996
1997
14995
1939
2000

15974

- M

1yAn

1998

199 4

SIAULATION OUTPUT BY [CSET

Kt
pop AIGNET NI YCICT ENS9 EMSP.EM  ENGY.LM
404,836 ~5. 7.398 197. 206 0,361 0.417
402.677 ~12.868 7,038 193,399 ", 345 €.425
405.84%% -3.267 6,427 195,28 0.345 0.4 14
417.075 5.624 2,193 203,612 ¢.354 v. 395
439,157 15,152 €.333  218.¢23 2369 0.368
462,609 16.623 6,846 231,626 0.3183 0, 356
475.14 5.15Y 7.392 236.282 .39 0.365
483,005 A.urg 7.457  239.075 0.392 0.304
4E7.70 -2.6u48 7.351 240,516 0.393 0.361
495,047 r.18 7.139 . 244,287 0.397. 0.354
507.163 5.0u46 7.062 251.56 0.402 0.3u6
522.325 7.9 7.19° . 260.836 U408 ¢.338
535.255 5.5 7,434 268,212 0.415 0.33u
544,217 1.300 7.57T4 272,772 0.421 0.331
551,479 -9.3 7.558 276.318 G426 N.327
559,281 0.31 ‘7.481 280,451 - 0.432 0,321
567.872 1.136 7.445 . 285.254 0.436 0.316
577.593 2.262 7.45 299.928 v.huy 0.31
51y ,286 3.18 7.506 297.314 0.45 0. 304
599,607 4,013 7.6 304,355 0.456 0,297
612,046 4,403 7.73 311,691 0.462 0.291
625,026 5.101 7.873 ° 319,562 0.469 . 0.284
633.716 5.€43 8,042  327.841 1475 0,278
EMGF ENP9 EATY E£NS9 ENPU ENOT
42,921 4,365 11,132 23.814 1.304 15,009
42,921 4,368 10.373 22,055 1,213 18,449
42,921 0,692 . 11,217 22.18 1.194 214,934
42,921 4,757 10,669 . 23.97¢ 1.238 15,254
42,921 4,459 11,492 27,299 1,314 15.792
42,921 5.5%7" 12.403 37.181 1.416 - 16,283
42,921 5,001 13,158 31,221 1. 495 16. 41489
92,921 5,993 13.593 31.774 - 14522 - 16.5U6
42,921 5.573 13.498 32,112 1.525 16.597
42,921 5.%97 ° 13.751 33.04 1.541 16,728
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