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PROLOGUE: THE EFFECT 0" 4,OWER OIL - P R I C E S  

A t  the  t ime t h e  employment and p o p u l a t i o n  es t ima tes  i n  this  d ~ c u r n e n t  were 

oone (August 1981), they reflected the main body o f  expert op in ion  concerning 

L t i i r e  world petroleum prices. As l a te  as December 1981, the Alaska Petroleum 
Revenue Division was project ing t h a t  the vreighted average price 04: 

i3yudhoe Bay type crude o i l  would increase from $32.38 per barrel  i n  FY 1982 t o  

5117.56 i n  FY 1998--about an 8.4% nominal rate OF increase or  ( g i v e n  7% 

inflation) about a 1.4% real price i ncwase  per year.  T h i s  was w i t h i n  the 

i-angr of  increase o f  1% t o  3% per year assumed i n  t h i s  stud:.. The d r a m a t i c  

coilapse o f  world o i l  prices i n  January th rough  March o f  1982 reduced nominal 

crude prices by hetwf:en $4 and $6 per barrel ,  d i v i d i r ~ g  o i l  analysts i n t o  two 

schools of  thought-- tnose foreseeing a stabilization o f  prices a t  about  $25 

per barrel and those f o r e c a s t i n g  further declines t o  as 1 i t t l e  as $15 per 

barre 'I. 

Even v d i t h o u t  s u b s t a n t i a l  economic recovery i n  the Uni t ed  States and 

Organ iza t ion  f o r  Economic Cooperation and Development ( O E C D )  economies, the 
OPEC market price appears t o  have stabilized a t  $32 t o  $34 per b a r r e l ,  The 

pr*ospects f o r  the longer run are much less c lear .  Industry sources now are 

fo recas t ing  real price increases f o r  the 1980s ranging from minus 3.3% i n  

c o n s t a n t  1982 dollars t o  p l u s  2.8%, wi th  low-probability political crises  
" 9 m s u i t i n g  i n  possibly higher  rates o f  increase (Oi l  and Gas Jou rna l ,  May 11  

1982). In any event, the most recent (M2rch 1982) forecast  o f  the APRD f o r  

the weighted average p r i c e  o f  Prudhoe Bay type crudes between 1982 and 1998 i s  

an increase from $29.84 per barrel  i n  FY 1982 t o  $87.95 per barml i n  FY 1998 

or a b o u t  7.0% y:r year (0% above our assumd 7% inflation). T h e  netback 

wl :head price was assuwd by APRD t o  increase annually a t  about  8.1% i n  

nominal dollars (1.1% above inflation) due t o  changes i n  markets  and the 
Trans-Alaska Pipe l i ne  System (TAPS) o i  1 pipeline t a r i f f .  

The new lower starting p o i n t  f o r  o i l  prices and slower rate o f  increase 

now being forecast have resulted i n  much later State  o f  A laska  revenues than 

were assumed i n  t h i s  s tudy .  The di f fe i-ence between the March and December 
forecasts  ranges from mirms 8.0% f o r  FY 1982 t o  minus 61.3% f o r  1998. The 

difference cou I d  actually be even more p ro found  since o i l  exploration a c t i v i t y  

I iii 



d r ; ~  pipe 1 i i le  c0gstrucxjon C Q ~  ; d  ' ~ ~ 3 l l  deferred or cancel led a t  t h e  lower 

/* - "2 
a A l a ska ,  ' c i ~ i s  has been re f lec ted  i n  a slowing down of North Slope 

- 1 c l d  o p e r a t i o n s  and i n  the n o w - i n d e f i n i t e  de lay  o f  t he  Alaska W ighway ( A N G T S )  

l j d ~  p ~ p ~ l i n e .  The A l a s k a  economy, which i s  h e a v i l y  dependent on o i l  f - e l d  

I : P : v : L ~  and s t a t e  spending, c o u l d  be expec ted  t o  grow a t  a much  slower rate 
d t  the iower o i l  prices represer~ted by the new fo ieecas t .  Moreover, becsuse 

0 1 1  and  natural gas p r i c e s  would no t  rise as rapidly, t'w i n c e n t i v e s  for 
c o n s e r v a t i o n  o f  o i l  and gas and for  fuel sw i tch ing  i n t o  electricity by 

ciJniumers wou Id be much  reduced, possibly further reduc ing e l e c t r i c i t y  demand. 

The o r ~ g i n a i  e s t i m a t e s  o f  economic and popu la t ion  growth i n  t h i s  s tudy 

viere Gone u s i n g  the Alaska economic models o f  the University of A l a s k a  

Inst i tute  o f  Soc ia l  and Economic Research ( ISER) .  To e s t i m a t e  t he  e f f e c t  of 

t i i e  s t a t e ' s  revised o i l  p r i c e  projections, a series o f  calculations were done 

wi thout  b e n e f i t  o f  t he  nodel  t o  determine whether the low-case government 

ej:pend~tures assumed i n  the study could be mainta ined w i t h  the r e v i s e d  (lower 

s t a t e  rbevence p r o j e c t i o n s .  To d o  these calculations the following assumptions 

krie re nlade : 

e The ISLR low-case economy, popu la t ion,  and governwnt expend i tu res  

F5recasts wou i d  apply. 

3 Petro leum revenues a v a i l a b l e  t o  spend equal severance t a x e s  p i u s  75% 

o f  royal t i e s .  Alaska Petroleum Revenue D i v i s i o n  forecasts weye used. 

c General Fund revenues equal available petroleum revenues, p l u s  

earnings o f  the  General Fund and Permanent F u n d ,  p l u s  "other  

unrestricted': revenues: other taxes ,  licenses, fees, pe rmi ts ,  

rents,  intergovernmental receipts, investments, and miscellaneous. 
S t a t e  Department o f  Revenue f o r e c a s t s  were used t o  FY 1984, then 

simply increased w i t h  inflation. "Other unrestrictedH revenues are 
f o r e c a s t  t o  be about  8728 m i  1 l i o n  i n  FY 1985. 

e T h e  average balance i n  b o t h  the General Fund and Permanent Fund 

earns 10% per year throughout the f o r e c a s t  period.  

Table  I. s u m a r i z e s  the results  o f  our  comparison between new revenues and o l d  

expenditures o f  1990, g iven  those assumptions. The s ta te  i s  shown t o  be 
running d e f i c i t s  a f t e r  FY 1985. 



The s t a t e  of A l a s k a  cannot legal l :  r u n  the d e f i c i t s  show i n  Tab le  1 f o r  

ri-r: years  a f t e r  1985; consequent ly ,  the level of e x p e n d i t u r e s  by s ta te  

qii~ierrrment wou ld  have t o  be lower than t h a t  sho8jn i n  t w  low case. T h i s  would 

( - iduce employmnl and population belcw t h a t  shown i n  the  low-case forecast  

used i n  the s t u d y .  

TABLE 1. Alaska Revised State Revenues and Low Case Expendi tures - 
(million $ 

P roduc t i on  Tax 
Plus 75% o f  

2717 ,O 

(Million 8 )  
General Fund 

T o t a l  ~ e v e n u e s  ( a )  

General Fund 
Expendi tures Average Ge ne ra  1 

Fund Bal anee 

( a )  May n o t  correspond t o  Department o f  Revenue es t ima tes  because of 
d i f f e r e n c e s  i n  assumptions concerning General Fund expendi tures ( a f f e c t i n g  
the s i z e  o f  the  balance), rate o f  return on Genera1 and Permanent Fund, 
and growth  i n  non-petroleum production revenues. 

To estimate the  likely s i z e  o f  the  change, w a l t e r e d  the moderate and 

low-case f o r e c a s t s  by reducing government employment t o  40 thousand persons i n  

t he  Railbelt i n  the years 1990 t o  2000 (compared t o  7 2  thousand i n  the 

moderate case and 62 thousand i n  the low case). We proportionately reduced 

s ta tew ide  ~overnment employmnt and re -es t imated  the s i z e  o f  the Ra i l b e l t  and 

s ta tew ide  economies fo r  the moderate and low eases, Tab le  2 sumnar-izes t k s e  

resul ts  f o r  the Railbelt, 





d i t h o i r t  a c t u a l  i y  g o i n g  through the  s i m u l a t i o n s  i n  the ISER econoir ie t r ic  

:;:ae I ,  i t  i s  not possible t o  say whether slashing governnlent employment a s  was 

l'crtz i n  these calculations ~ ~ o u  l d  actually balance the s t a t e  budget. However,  

1 % -  government employmnt  i n  the R a i l b e l t  i n  1990 bere reduced t o  40 thousand 

w d  t h e  study's low case government spending o f  $72 ,726  per worker f o r  1990 

k42re main ta ined ,  General Fund e x p e n d i t u r e s  would be about $4.5 b i l l i o n  i n  

i J90 .  P h i s  about equals petroleum revenues shown i n  Tab le  1 f o r  1990 and 

:haws a s k i b s t a n t i a l  current General Fund surplus t o  take  case o f  inflation i n  

r.he 1990s. I t  thus appears t h a t  a t  the level o f  population and employnent 

shoi.in i n  Table  2 ,  the b u d g e t  o f  the Sta te  o f  A laska  would be i n  rough  balance. 

T a b l e  2 results i n d i c a t e  t h a t  reduced o i l  prices,  through their e f f e c t s  

ori s t a t e  g o v e r n m n t  spending alone c o u l d  t r i m  Railbelt p o p u l a t i o n  by 80 t o  100 

thousand persons by the end  o f  the century. Th is  would delay t h e  date  when 

new e l e c t r i c  genera t i r~g  f a c i l i t i e s  might be r~:quired by about 10 years. For 

example, population o f  the Railbelt would reach the vicinity o f  400 thousand 

persons i n  the moderate case i n  about the year 2000 t o  2005, instead of 1990, 

September 1982 



T h i s  a n a l y s i s ,  performed by the University cF A laska ,  i n s t i t u t e  o f  S o c i a l  

i ~ ~ d  ic,nornic Research, was f u n d e d  under a s t~bcont rac t  t o  Battel l e ,  Pac i f i c  

:>iorthwest Laboratories as a component of their  s tud ;  e n t i  t led "The Ra i *\be1 t 

i l ! ec t r i c  Power Alternatives Study . "  The s tudy ,  consisting o f  seventeen 

- ? p o r t s  j 1 isted below was undertaken t o  analyze the economics of various 

rrjethods o f  meeting the e l e c t i i c  power reqi~iremenls f o r  the Railbelt portion o f  

A l a s k a  i n  the coming decades. The s tudy was administered by the O f f  i c e  o f  the 

\;overnor, D i v i s i o n  of Policy Development and Planning. 

The priaary purpose o f  t he  subcontract  w i t h  the Institute o f  Social  and 

Economic Research was t o  provide the s tudy  w i t h  documented projection:> o f  

?conom~c a c t i v i t y  For a twenty-year planning period. The resul ts  o f  t h a t  work 

a r p  reported i n  t h i s  document, Volume I X  o f  the  series.  A i l  the p r o j e c t i o n s  

;rer3e done u s i n g  the  Man-in-the-Arctic Program (MAP) ecor~ometr i c  mode 1 OF the 

A;askan economy, which i s  extensively described i n  a separate document 

pub 1 i sned by the  Institute o f  Social  and Economic Research. 

The projectiocs describe the different gFowtn g a t h s  t h a t  the Alaskan 

economy may take d u r i n g  the next twenty years. Edch p r o j e c t i o n  assidmes 

c. r ta in  developments occur i n  the private sector and a. certain s t a t e  

government response t o  the demands and pressures p u t  upan i t oy i t s  

overwne i m i  ng re 1 i ance on petroleum revenues t o  f i nance governmelt. 

The assumptions used i n  the  projections have been chosen by  a consensus 

a f  i n t e r e s t e d  expe r t s  coordinated by Battelle w i t h  the approval o f  the 

Governor's Policy Review Cornittee. The I n s t i t u t e  provided the i n i t i a l  

suggestions For the particular elements t o  be included i n  the as%ump:ions, bu t  

t h e  ultimate dec is ion  for  i n c l u s i o n  was made by 8attelle. 

As the  p r o j e c t i o n s  are presented i n  t h i s  teport ,  they are descriptions o f  

what  the A l j s k a n  economy may look l i k e  in the  future ,  b u t  none are predictions 

0 4   hat w i  il occur. I t  i s  l e f t  t o  other el@m@n%s o f  the study t o  interpret 

these results i n  l i g h t  o f  a l l  f ac to rs  relevant t o  the determination o f  the  

mcst c o s t - e f f e c t i v e  methods o f  providing electric oower t ~ ,  the Railbelt. 
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1 Econamlc Proiections f o r  A l a s k a  and Lhe ?ak hbel". 
---____ 

A The Base Case (Moderate-Moderate) - - --------- 

The base  case  assmes  moderate growth  i n  b a s i c  s e c t o r  economic 

: ~ ' e . . ~ i l t y  and  modera te  growth  i n  s t a t e  g o w r m e n t  e x p e r s d i t t ~ r e s .  Tlzese 

f a d c t o r s  combine d o  p roduce  Lhe aggrega te  s t a t e w i d e  popu%a$ioe p ro j ec -  

tbons shown i n  T a b l e  1 .1 .  

Thc g e n e r a l  p a t t e r n  o f  growth  r e f l ec ted  i n  these f i g u r e s  i s  f o r  a 

d e c a d e  o f  graw@h inm t h e  1980s s m i l a r  t a  t h a t  o f  t h e  1970s followed by 

a dec&~iiet o f  slightby s lower  b u t  more s t a b l e  g r o w t h .  The cyckical 

g r o z ~ t h  r n  t h e  1980s i s  a t t r i b u t a b l e  ka t h e  s i i n e ~ l t a n e o a ~ s  cons$ruc%.~oi r ,  

~ J I  severa l  l a r g e  construction p r o j e c t s .  These resu l t  i n  i r a p i d  

e m p l o p e n %  and pclzpultatiaa buildup, followed by a few y e a r s  o f  s l a c k  

c m c t n ~ r t y  a s  t h e  economy " f i l l s  ine9"The a s s m p t i a n s  ~ l s k d e r l y i n g  - h i s  

'mnd a l l  o t h e r  p r o j e c t i o n s  are  detailed i n  a n  appendix  t o  t h i s  r e p o r t ,  

P o p u l a t i o n  increases  Prom 400 thousand i n  2980 t o  562 tho i t sand  in 

1090 and 675 t housand  bv 2000.  Employment grows from 206 thousan t i  i n  

1989 t o  299 thousand i u  1990 and 352 thousand i n  2000.  

.4 d e s c r i p t i o n  o f  &he s t r u c t u r e  o f  the economy p r o j e c t e d  i n  t h e  

mo~lerate-moderate case i s  shown in T a b l e  1 . 2  which shows the d i s t r i b u -  

t l o n  of t o t a h  employment by three c a t e g o r i e s .  Over time, t h e  p r o p s r -  

t r o n  o f  e m p l o p e a t  t h a t  i s  govermerat  r e l a t e d  f a l l s ,  while p r i c a t e  

s e c t o r  e m p l o p e n t  groQls. The proparr&issn of e m g l o ~ e n t  d e f i n e d  as 

b a s i c  i n c r e a s e s  from 23  p e r c e n t  "c 225 p e r c e n t .  Support.  seceoa: employ- 

ment grsweh i s  more r a p i d .  If  increases from 39 p e r c e n t  t o  43 p e r c e n t .  

Some caf the  imporeant character is ti.^^ o f  t h e  p o p r ~ l a t i o n  a r e  

k g k l i g h t e d  in T a b l e  1 . 3 .  Both the military a n d  Native segments o f  

t h e  population decline as a p r o p o r t i o n  s f  t h e  t o t a l  over  time. T h i s  

i s  t h e  r e s u l t  s f  t h e  s u b s t a n t i a l  n e t  positive migration which  augments 

population by 107 thousand over  the twenty-year p r o j e c t i o n  p e r i o d .  
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Table  I .  2 .  Distribution of Total Emplolment 
Moderate-Moderate Case 

EZ195P. EH = Propor t i on  of  Local Serving Employment 
EMG9.En = Propor t i on  of Goverment Emplowen% 
EMNS.EM = Froportion o f  Basic Employment 



Tab le  l . 3 .  Components of Population 
Moderate-Moderate Case 

(thousands) 
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POP = Population 
POPC = Civilian Population 
NtlTTOT = Native Population 
2IIGhqJET = Net f l i g r a t i o n  
P L F D V  Pot tn t . t i a l  Domestic Labor Force 



The p o t e n t i a l  domes t i c  l a b o r  f o r c e  grows from 250 thousand t o  

420 thousand, 

The number o f  households  and t h e i r  d i s t r i b u t i o n  by type a r e  shown 

i n  Tab le  1 . 4 .  Although t h e  number o f  t o t a l  households does no t  double  

over t h e  twenty-year p r o j e c t i o n  p e r i o d ,  growth in civilian non-Native 

households is r ap id  enough to more t han  double  t h e i r  t o t a l  i n  twenty 

y e a r s .  The nunsebelg of Native households doubles  i n  twenty yeass. 

The number of  households  grows more r ap id ly  than  the population 

because  o f  a fa l .1  in the  average s i z e  o f  the hsusehsld. This is 

t raced  in Table 1 .5 ,  which shows the average household size in Alaska  

falling from 3.086 i n  1980 to 2.657  i n  2000. A d e s c r i p t i o n  of the  

methods and assumptions of  the household p r o j e c t i o n s  is presented in 

an  appendix t o  t h i s  r e p o r t .  (The average household size multiplied by 

t h e  wtanrber of households will be slightly less than popkla t ion  because 

o f  peop le  l i v i n g  i n  group quarters.) 

Average faowehold s i z e  varies considerably by s t a t u s  o f  t h e  head 

of household as well as the r a t e  at which household size diminishes. 

Native households  a r e  much Larger than e i t h e r  c i v i l i a n  nun-Native 

households  or mil i t a ry  households .  

T a b l e  1 .6  shows the aggrega te  s t a t e  fiscal var iables  to be eon- 

sistent w i t h  the overall growth p ro  jeeted in the moderate-moQelr;mte 

case. Revenues exceed expenditures consistently until the final year, 

and the permanent fund and general fund balances increase accordingly. 



Table  1 .4 .  Households, Moderate-Moderate Case 

(thousands) 
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HJi = Households 
CNH = Civilian Non-Native Households 

= M i l i t a r y  Households 
= Native Households 



Table 1.5. Average Alaska Household Size 
Moderate-Moderate Case 
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IQWSIZE - Household S i z e  
HPISIZEN Mative Household Size 
HNSSZEC = C i v i l i a n  Non-Native Household Size 
HHSIZEM = Military Household Size  



Table  1 .6 .  S t a t e  F i s c a l  Variables 
Moderate-Moderate Case 
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REVGF = General Fund Revenues 
EXGF = General Fund Expenditures 
PFBAL = Permanent Fund Balance 
GFBAL = General Fund Salance 



The s t a t e r d i d e  moderate-.lno,erateeat economic p r o j e c t i a n s  a r e  d i s a g -  

g r e g a t e d  i n  T a b l e  1 . 7  to show the va lues  f o r  t h e  r a i l b e l t  defined as  

t h e  following Census Divisions: 

F a i r b a n k s  
Southeast Fairbanks  

I n  t h i s  p r o j e c t i o n ,  t h e  r a i l b e l t  sha re  of  s t a t e  p o p u l a t i o n  and employ- 

ment remains relatively s tab le  over time. 

The f i n a l  t a b l e  i n  t h i s  s e c t i o n  (Table X .ti) presents  three v a r i -  

a b l e s  used t o  moni tor  t he  c r e d i b i l i t y  o f  t h e  economic p r o j e c t i o n s .  

The r a t i o  of  c i v i l i a n  employment t o  population increases i n  the  l a t e  

1980s 3rd then f a l l s  i n  the e a r l y  1990s. This r e f l ec t s  the  r a p i d  

p o p u l a t i o n  growth from in-migration i n  t h e  l a t e  1 9 8 0 s .  The subsequent 

dec l ine  i n  t h i s  r a t i o  does  aot r e tu rn  it t o  j t s  former va lue ,  i n d i c a t -  

ing t h a t  employment as a p r o p o r t i o n  of the  p o p u l a t i o n  i s  cor t t inu ing  

i t s  h i s t o r i c a l  t r end  upward. 

The r a t i o  of the Alaskan to the average 8 .S .  p r i c e  level i s  

p r o j e c t e d  to decline over time. T h i s  i s  a l s o  consisten'. wi th  t h e  

h i s t o r i c a l  t r e n d  i n  the  r e l a t i o n s h i p .  

The r a t i o  of real  p e r s o n a l  income p e r  capit-a in Alaska  and the 

Uni t ed  Sta tes  i s  likewise p r o j e c t e d  t o  decline over time i n  a r e t u r n  

t o  t h e  long-standing h i s t o r i c a l  r e l a t i o n s h i p .  T h i s  t rend is reversed 

i n  the  m i d - 1 9 8 0 ~ ~  t h e  years  of  very l a r g e  construction activity. 





T a b l e  1.8. P r o j e c t i o n  Moni tor ing V a l u e s  
Moderate-Moderate Case 

ER = Civilian Employment/Civilian P o p u l a t i o n  
RP1,CE"I = Aiaslra P r i c e  LeveL/U.S. Average P r i c e  Level 
PIA-PIU = Alaska P e r  Capit ;  Real P e r s o n a l  Income/U.S. Per 

Capita  Real  P e r s o n a l  Income 



8 f h e  Lor; Case (Low-Low) - ^ -" ---- ------_--.- - 
"r'ihles 1 . 9  th rough  1 .13 p r e s e n t  t h e  r e s u l t s  o f  t h e  10% case 

p r o ~ e c t  ~ o n .  T h i s  case asslimzs low growth in b a s i c  sector activity i n  

rlie privdre econonly and g rowth  i n  s t a t e  governole~lt spending a t  a r a t e  

wiilch m a ~ n t a ~ n s  t h e  initla1 real  per c a p i t a  l e v e l .  

A g g r e g ~ t e  growth resulting from "chis case (Table 1 . 4 )  r s  much 

! ~ j w r r  t h a n  kn t h e  moderate case .  Growth i s  r a p i d  in t he  mid-1980s 

dcring construction af t h e  gas pipeline b u t  s lows  considerably in t h e  

decade  o f  t h e  1 9 9 0 ~ ~  dur rng  which p o p u l a t i o n  growth i s  abou t  50 thou-  

s n a i l .  Ever1 more strikxng i s  t h e  f a c t  t h a t  employment peaks  i n  1987 

.just a s  p i p e l - ~ c ~ e  c o n s t r u c t i o n  i s  concludiilg and does no t  rega i l1  t h a t  

Level dgair l  i b i l ~ ~ l  twe lve  years l a t e r  i n  1999. During t h i s  p e r i o d ?  

o ~ ~ t - - m i g r a t i o n  hntlst be uccurring as n a t u r a l  iacrease i n  t he  rt5sidenk 

ptay~alat ion f~er lerates  l a r g e r  y e a r b  irkcreases i r a  t h e  labor force t k ~ a n  

j o b s  p r o v i d e d  by the  economy. 

"l'ls?.s same patt .ern i s ;  observed i n  t he  r a i l b e l t  ( T a b l e  1. t O ) .  

P ~ p ~ i d t x o i l  growth i s  s l o w  i n  t h e  1990s df ter  a p e r i o d  o f  r a p l d  

rilcreases I n  t h e  t'iSOs primarily due tc p i p e l i n e  c o n s t r u c t  ion. 

Employment ~ i r c l i n e s  after 1987 and only  recovers i t s  previous peak  in 

1998, 

Table I. 11 shows t h a t  t he  employment mix or t he  structure of  t h e  

economy AS ineasureli by enlployment remains more inf luenced by govern- 

@lent i n  t h i s  case i n  s p i t e  o f  slower growth  i n  government spending. 

This resul ts  from the  associated slow growth in p r i v a t e  sec to r  b a s i c  

cxctivi t ies and the continuing strong presence of  the f e d e r a l  

goverixxjene = 

The number of households d i s p l a y s  annual growth with a s p u r t  i n  

the mid-1980s ( T a b l e  1 - 1 2 ] .  Average household s i z e  f a l l s  i x ~  the  salrre 

general  p a t t e r n  as t h e  base  case.  
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Table 1.10. Railbelt Projec t ion  Values 
Esw-Low Case 
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G.RB = Government, Employment 
S - K B  = Suppor t  Employmeat 



Table 1-11. Distribution of Employment 
Low-Low Case 
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EPISP.EM = P r o p o r t i o n  of  Loca l  Serving Employment 
EMG9.EM z P r o p o r t i o n  of  Goverrvnent E m p l o p e n t  
EPmINS. EM = Proportion of Basic Employment 



Tab le  1.12.  Statewide Household C h a r a c t e r i s t i c s  
Low-Low Case 
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= Households 
IIHSIZE = Household Size 
POPGQ = P o p u l a t i o n  in Group Quar te r s  



Table  H.13+ State F i s c a l  Variables 
Esw-Law Case 
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k ~ i i ~ i i  i y  , T a i ~ i e  l .  1.3 sikt,ws t h e  pri inary s td te  fiscai v a r i a b l e s  i n  

1 . SL:ILC goier l i t l l~~kt  runs d S U ~ I U S  t h r o u g h o u t .  Consequently, 

t k i i  jritrrLi l r i i i t ~ j  t1;riance grows a t  r a p i d  r a t e  2nd reaches $9' b i l l i o n  

t rl nonl i. tl'i  i tic) l kit  i-s by Lhe yea  r 2000 . 

1 .  i. The i l i ~ h  Cdse (tiigh-kligh) - -"- - --L-." .--- 

T,il>lc.s I .  ls through 1.18 present t h e  r e s u l t s  of t h e  h i g h  pro jec-  

t i ~ j t i  c a s e .  'l'hls case  combines an  asswnpt ion  o f  high growth i n  the  

b d s ~ c  s e c t o r s  oE t he  p r i v a t e  economy with  h i g h  growtk i n  s t a t e  govern- 

t i  s i r  The r e s u l t  i s  r a p i d  growth of  t h e  economy and popula- 

'1 !he a g g r e g a t e  r e su l t s  showrk i n  T a b l e  7 .14  i n d i c a t e  the  cumula t i ve  

r t t e t - t  o t  r dp id  growth rstes. Pci>ula:ion growth a t  4 percen t  a n i l u a i l y  

. - r s u !  t s  i n  ,% p o p u l d t i o n  of 884 thodsand by 2000. Enlplowient growth at 

4.5 per ( -e i~ t  anf ina l ly  r e su l t s  i n  497 thousarld by 2000. The associated 

g r o w t h  ~u p z r s o n a l  income i s  susta ined throughout t he  p e r i o d .  

ljrrder t h i s  h i g h  growth scenarii,, t h e  railbrlt growth i s  r e h -  

i: i v e r y  more r a p i d  ekara. t h a t  o f  t h e  s t a t e  as a whole.  "fabe I. 15 shtsws 

t h e  resu l t s  f o r  t h e  r a i l b r l t .  Popu la t ion  growth occurs a t  4.1 p e r c e n i  

y whiir employment growth is a g a i n  4.5 pe rcen t .  I n  ~2arked  

coiltrcxst ta the ?ow case,  the growth does n o t  s t o p  i n  the 1990s. Ir 

LS ::lore r a p i d  i n  the  decade of t h e  19SiSs due tcr the simuit .aneaus 

coustruct~on ;.f several Large p r o j e c t s ,  b u t  there i s  no app rec i ab l e  

y ~ s e  as t he  decade o f  the  1980s ends ,  

, i a b l r  I 1.16 shows how t h e  s t r u c t u r e  o f  the economy evolves  in t h i s  

h i g h  gr-0tqt.h case-  Both  government spending and b a s i c  p r i v a r e  s e c t o r  

a c t i v i t y  r e  iilcreiising r a p i d l y  i n  t h i s  case, but private .  sec tor  

growth. o i l  net grows f a s re r .  As a r e su l t .  t h o  p r o p o r t i o n  o f  einployinent 

classified ds goYJerrunent E~lls f r v m  38 percellt in 1950 t o  30 p e r c e n t  

in 2000,  and b a s i c  sec tor  employment grows from 23 p e r c e n t  to 28 p e r -  

t.-eat, almost. matchiirg guwrmerrt . 
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Table 1-16. Distribution of Employmeat 
High-High Case 
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EXG9. E?! = P r a p a r t i a n  o f  Govermenr Empioymen~ 
E.\mS.E."f : P r o p a r t i o n  o f  Basis Empl.open~ 
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Table  1 - 1 8 .  S t a t e  F i s c a l  Variables 
Hig1~-High Case 
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REC'GF = General  Fund Revznales 
EXGF -- Genera l  Fund Expenditillres 
PFBAE = Permanent Funi! Balance 
GFBAL = General Fund Balance 
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Table  1-22, S t a t e w i d e  Household  Characteri~tirs 
Xnd.t~s"%rialization Case 
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1 . E " l .  T h e  F i s c a l  Crisis Case 

Recent events  conf- i rm t h e  hypothesis t h a t  state government spen~l -  

rng  may increase  as a function cf the availabil i t y  o f  revenues and 

t h a t  p ro jec t ion : ;  o f  pe t ro l em-based  revenues rnay t u r n  o u t  t o  have been 

L G ~  o p t i m i s t i c .  I n  t h e  f o r e g o i n g  cases, government s p e n d i n g  growth  

has; been tied t o  demacd factors--prices o f  government pt~rctgases I 

~wpuiacion, and income. The temptation t n  spend a l l  a . i a i l a h l e  reve- 

nues i .mncbia te ly  was n o t  consi.ctered. 1x1 a d d i t i o n ,  p@trai.etnm ~"evenues 

were g e n e r a l l y  p r o j e c t e d  t o  be adequate  t c t  f i n d  whatever growth o f  

governn~ent  spending chosen--at l e a s t  u n t i l  2000.  This was i n  s p i t e  o f  

tile f a c t  t h a t  i n  some cases,  a continuation ~f the p r o j e c t ~ o n s  f o r  

several more years nou?d show t h e  s t a t e  exhacsting a l l  o f  i ts  accumu- 

l a t e d  ba lances  in t h e  g e n e r d  f u n d ,  

To examine the  s i t u a t i o n  which may a r i se  i n  f u t u r e  years i f  s t a t e  

government spending follows closely, t h e  f l o w  o f  revenues,  and reve- 

nues peak  i n  t h e  l a t e  1 9 8 0 ~ ~  a spec ia l  f i s ca l  c r i s i s  case p r o j e c t i o n  

was dane .  The esseneial d i f f e rence  between t h i s  case and the Rase 

case i s  i lhat  a massive c a p i t a l  expenditure program i n  t h e  1980s and  

e a r l y  1990s is stimulated by the availability of general fund b a l -  

ance s ,  and revenrles from the  iirvelopment o f  petroleum resources in t h e  

1990s are much less than a n t i c i p a t e d  kn the base case-  

The nature  o f  the  revised f i s c a l  s i k ~ x a t i o a  is shown in Table  I , 2 4 ,  

C a p i t a l  expenditure (EXCAP) growth is  r a p i d  u n t i l  a peak of $5 billion 

i s  reacned i n  1990.  Subsequently, it falls o f f  ~o a floor o f  

$200 mj . l i i on .  Because o f  t h i s ,  r;he general  f u n d  ba lance  never accumu- 

l a t e s  more t h a n  $ 5 3  billion and i s  exhausted i n  1996. Because o f  

t h i s ,  o p e r a t i a g  expenditures m u s t  s t o p  growing i n  1997 because they 

have a l s r ,  been p a r t i a l l y  f i n a n c e d  o u t  o f  accumulated g e n e r a l  Eund 

halarlces.  (Revenues still exceed expenditures o n l y  because  t h e  reve- 

nue measurr includes m~ndatorqr c o n t r i b i l t i o n s  t o  t h e  permanznt Eund.) 
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The c a p i t a l  e x p e n d i t u r e  boom c r e ~ t e d  by state spending i s  r e f l e c -  

t e d  r n  a boom I n  c ~ ~ ~ s t r u c t i o n  employment (Table  1.25). I t  rises from 

12 thousand i n  1980 t o  a lmos t  46 thousai ld  i n  1990,  o n l y  t o  f a l l  a g a i n  

almost as p r e c i p i t o u s l y  i n  t h e  1990s t o  1 7  t l lousand hy 2000.  The 

g r o w t h  and subseqklent c u t b a c k s  in government operations s p t n d i r r g  i s  

a l s o  r e f l e c t e d  i n  s t a t e  and l o c a l  gove rmea t  employment. I t  f a l l s  

i rom a peak  c f  7 2  thausdnd i n  1491 t o  51 khousand hn 2009. 

The e f f e c t  o f  t h i s  drawn-out bocm-bust cyc le  on t h e  a g g r e g a t e  

econorny i s shown i n  Table I . 2 6 .  Population and en,pioyment growth a r e  

b o t h  much more r a p i d  t h a n  in t h e  base case i n  t h e  1980s. I n  t h e  

1 9 9 0 ~ ~  howev-r, growth ceases. Employment f a l l s  from a peak  of  

355 thousand  i n  1990 t o  303 t housand  i n  2000, The bocm was t h e  r esu i t  

o f  government spending, and a b u s t  r esu l t s  from t h e  e i i m i n a t . i o n  o f  

t h a t  spending. Population peaks i n  t i l e  e a r l y  1990s and f a l l s  s inwly 

t h r o u g h  t h e  decade t o  c l o s e  o u t  ia 2900 a t  a b o d ~  t h e  same level it had 

I n  1990. 

The s u b s t a n t i z l  d r c p  i n  employ~ient  o p p n r t u c i t i . e s  i n  t h e  1990s 2nd 

t h e  msintenailce o f  a cons-nt ppoaui*tion level  i s  reflectect i n  e 

d r c l i n e  i n  t h e  c i v i i i a n  employm~nt r a t e  ( T 9 ' J l e  1.27). This is a 

r e f l e c t i o n  o f  t h e  f a c t  t h a t  out-aiprltion 01 J c ~  s e e k ~ r s  from Al3ska  

xs o c c u r r i n g  among t h e  :ioung, mobile 2opxA13tion with f e w  dependents. 

This l eavec  beh ind  a g~puiation wikh l a r g e  proportion of  dependents. 

This is t h e  reverse o f  t h e  sitdation encountered d u r i n g  tlie boom i n  

t h e  1080s wbell i n - m i g r a i i o n  of w o r k c ~ s  with a small average ramher- wf 

dependects  cnuses the  civilian zmp?oym~nt r a t e  t o  grow t o  over 

55 p e r c e n t .  

Finaily, t h e  r 3 4 9 b d t  p r o j e c t i o n  va lues for this case a r p  shown 

i n  T a b l e  1 .28 .  During t h e  s t a t e  cap i taL  spending-induced bourn, t h e  

ra i lbel t .  s h a r e  o f  p a p u l s t i a n  and enr~lo.qmrenh grows;  b u t  i n  t h e  1 9 ' 3 0 ~ ~  

~ k s  s h a r e  r e t u r n z  to t h e  p r ~ p o r t i o n  it bad i n  t h e  e a r l y  1980s. 
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T a b l e  ? . 2 7 .  Employment Rate and Household Size P a i t e r n  
Fiscal Crisis Case 

ER = Civilian Employment Divided by Civilian Popula t ion  
HHSIZE = Average Household Size 



Table  1.28. R a i l b e l t  P r o j e c t i o n  Values 
F i s c a l  Crisis Case 

I . .  

P-RB = Popula t ion  
M - RB = T o t a l  E m p l o p e n t  
B.RB = i3asi.k Employment 
G. RB = Governnjent Emplo3ment 
S.XB = S u p p o r t  Employment 



I . E . 2 .  The Super High Case (Extreme High) 

I t  is possible t h a t  industrialization, as d e f i n e d  by t h e  p r o j e c t s  

xncluded i n  t h e  industrialization p r o j e c t i o n ,  may accompany t h e  h i g h  

case pro jec t io r . .  The economic activity associated w i t h  ' t h i s  possi- 

b i l i t y  i s  pro , jec ted  i n  the  super  h igh  (extreme h igh)  case. Si.nce t.he 

h igh  care  inc ludes  petrochemical development and Beluga coa l  produc- 

t i o n ,  the  elements of the super h i g h  case i n  addition t o  t he  h i g h  case 

s c e n a r i o  a r e  as follows: 

1 .  Petrochemical development. This is phase I1 a s  
desc r ibed  by t he  Dow-Shell repor t .  

2. Synthetic f u e l  p roduc t ion  f r o m  Beluga c o a l .  

3 .  Aluminum smelting. 

4 .  Local  se rv ing  manufacturing growth to account f o r  
5 percent of  t o t a l  emp loyen t ,  

The a d d i t i o n  of these p r o j e c t s  and espec ia l ly  the  assumption of  

r ap id  growth in l o c a l  serving manufacturing has the ef fec t  of  stimu- 

lating r a p i d  growth o f  the economy. Analysis of t he  resul ts  shown i n  

Table 1.29 i nd i ca t e s  an annual growth r a t e  i n  popu la t ion  of 4 . 3  per -  

cen t  and of  ernplqyment of 4 .9  percent annually.  

The r a i l b e l t  p r o j e c t i o n  values a r e  shown i n  Table 1.30. They 

re f lec t  t h e  same t r e n d  as in t he  h igh scenario of increased conrentra- 

tion of  popu la t ion  and employment i n  t he  r a i l b e l t .  

The s t a t e  f i s c a l  r e su l t s  are presented i n  Table  1.31. Government 
spending to provide support t o  t he  increased popula t ion  has reduced 

t h e  general fund balance.  It remains positive, bu t  it is c l e a r  t h a t  
i f  the  p ro j ec t i on  were t o  continue f o r  two additional years, the 
general  fund balance o f  the  s t a t e  would become negat ive .  
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T a b l e  I .  30. Railbelt P r o j e c t i o n  Values 
Super  High Case 
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P. RB = PopuLat i o n  
K.3B = T o t a l  Emplolment 
B.RB = Basic Employment 
6 . R B  = Coverment Employment 
S.RB -- Support  Employment 



Table  1 . 3 1 .  S t a t e  F i s c a l  Variables 
Super High Case 

WEVGF = S t a t e  General Fund Revenues 
EXGE S t a t e  General  Fund Expend,i tures 
PFRAL = Permanent Fund Balance 
GFDA'JC, = General Ftn~aQ Balance 



1 - F .  S ____?AY 

'The f i n a l  th ree  t a b l e s  (Tables I . 3 2 ,  I . 33 ,  and 1 . 3 4 )  sumnlarize 

t h e  s t a t e w i d e  p o p u l a t i o n ,  e n l p l o p e n t ,  and household pro jec t - ions  f o r  

t h e  f o u r  b a s k  projections presented i n  t h i s  c h a p t e r .  



Table I .  32 .  Swmary o f  Four P r o j e c t i o n s  
PspuPatieaa 

(thousands) 

':- ( . 
:.:I .? I... t... 

B . L L  = Low-Low P r o j e c t i o n  
B., = M~deraCe-Moderate P r o j e c t i o n  
B.7M = Industrializstion P r o j e c t i o n  
B. KH = High-High Pro jec t ion  





T a h l e  1.34. Swmary of Four P r o j e c t i o n s  
Households 
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B.LE = Low-Law P r o j e c t i o n  
8 -  FP4 Plodearate-Modctrate P r o j e c t i o n  
B .  I M  = I n d t ~ s t r i a l i a a f  i o n  P r o j e c t i o n  
B.M = High-High P r o j e c t i o n  



II. Comparison of C ~ ~ r r e n t  P r o j e c t i o n s  with. E a r i i e r  Work -- P --" -- - -- ---------- ---- -- 

I n  t h i s  section, we a n a l y z e  t h e  f a c t o r s  respons-i-bte F o r  t.he 

d - ~ f f e r e n c e s  i n  t h e  economic p r o j e c t i o n s  r e p r ~ t e d  in this s t u d y  

those presented i n  t h e  earlier s tudy  entitled E l e c t r i c  Power Consump- 
--ppp-v-----=" - 

t i o n  f o r  t h e  Railbelt: A Projection --- of Reei rements  -,--- (Institute o f  

Scc ia i  and Econamic Research,  June 4988). We beg in  t h e  sec t ion  w i t h  a 

s h o r t  comparison of the resul ts  o f  the  two s t u d i e s .  

1I.X. - Comparison cf R e s u l t s  

T a b l e  11.1 compares the moderate-moderate s c e n a r i o  (moderate 

economic growth and moderate s t a t e  expenditure growth) s t a t e w i d e  

p r o j e c t i o n s  o f  population (POP), empZoyment (EM99), and number o f  

households (HH) t aken  from t h e  1980 s tudy  w i t h  those developed f o r  t h e  

c u r r e n t  s tudy .  The d i f ferences  between t h e  two s t u d i e s  f o r  t h i s  

%oderate-moderate case a r e  r e ln4~ ive l .y  smaf 1. The new p r o j e c t i o n  

begins slightly l ower ,  i s  somewhat 1.zarges i n  t h e  middle s f  t h e  p e r i o d ,  

an9 ends a g a i n  slightly lower. 

This pa t te rn  is primarily the r e s u l t  of  t w o  f a c t o r s .  Fi r s t ,  t h e  

new p r o j e c t i o n  b e g i n s  in 49812 with t h e  a c t u a l  v a l u e s  experienced i n  

t h a t  year which a r e  Lower than had been predlc te2 ,  and this slightly 

Lower s t a r t i n g  p o i n t  f o r  t h e  p r o j e c t i o n s  carr ies  for~ward t o  reduce t h e  

va lue s  in a l l  yea r s  p ropor t i ona t e ly ,  Second, the starting da te s  f o r  

severah o f  the large economic p ro jec t s  have been postponed several 

years ,  and t h e i r  combined impact on population and employment i s  

experienced toward the end o f  the  1990s r a t h e r  than  t h e  b e g i n n i n g .  

Although t h e  va lues  f o r  population, e m p l o p e n t ,  and households 

are l ower  in 2000 in xfie aew p r o j e c t i o n s ,  t h e  growth r a t e s  over t h e  

p e r i o d  from 1980 t o  2000 a r e  h igher  f a r  papuletion and households than 

previously. T a b l e  1 1 . 2  shows t h a t  in the new moderate-moderate case, 

the annua l  growth ra tes  o f  the three v a r i a b l e s  are 3 .48 percent for 

households ,  2 . 6 4  pe rcen t  Eor p o p u l a t i o n ,  and 2.70  percent f o r  

emp komene. 



Table  11.1. Comparison o f  Old and New Economic P r o j e c t i o n s :  
The Moderate-Moderace Case 
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Table 11-1. (continued) 
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T a b l e  1 1 . 2 .  Annual Average Growth Rates in 
a 

Economic Project i .cn  Var iab les  

(percent )  

1980 Railbelt Seudy C u r r e n t  Stu* 

Households 3.42  3 - 4 8  

Population 2.57  2.64 

E m p l s p e n t  2.90 2 . 7 0  

a 
Calculated between 1980 and 2800. 

The moderate-moderate case i s  the  only one which is d i r e c t l y  

comparable between the two s t u d i e s .  The o t h e r  cases analyzed in 

d e t a i l  in t h e  1980 Railbelt s t u d y  were low and h i g h  economic growth, 

respectively, combined w i t h  moderate s t a t e  government spending, I n  

t h e  cu r ren t  s t udy ,  low and h i g h  economic growth cases a r e  inalyzed, 

b u t  they a r e  combined wi th  low and h igh  s t a t e  government spending 

growth1 respecti~ely, to produce a wider "'fan" of p r o j e c t i o n  valines . 

Nevertheless, the p r o j e c t i o n  va lues  in 2000 f o r  the low-low and high-  

high cases i n  t h e  o l d  and cu r ren t  studies are available and a r e  pre- 

scnced in T a b l e  IT.3. The f a n  i s  ci3nsise;enb;ly lower i n  newer projec-  

tions. The difference i s  qu i te  small, however, and consistent across  

b a t h  cases primarily r e f l e c t i n g  the dawnward revision o f  the i n i t i a l  

model va lues  f o r  1980. 

The regioaal  a l l o c a t i o n  of  statewide economic activity to the 

r a i l b e l t  is practically identical between the o l d  and the  new pro jec-  

t i o n s .  A slightly l a r g e r  p r o p o r t i o n  of the state's population is 

allcpcaredi to the  railbelt in the new pro jeeZion ,  b u t  %he variation in 

t h a t  p r o p o r t i o n  over rime i s  consistent between r;he o l d  and new 

s t u d i e s  . 





As a ccnseqiience @f %her;?  twrs  offsetting changes between tlrec oIc9 

and n e w  studies--slightly Power statewide projections 5<rr s l i q h t i y  

h i g h e r  proportion al l r ; i ra ted  t o  t n e  r a i l b e l t - - t h e  r e s z ~ l t a n t  et:onom.ic 

p r o j e c r t n n s  f o r  t h e  r a i l b e l t  a r e  q u i t e  s i m i l a r  to those  plab'lished ir.i 

1980. T a b l e  11.5 compares the railbelt projection v a l u e s  f o r  t h e  

moderate-modera te case.  These numbers r e f  Lect a slightly 1-arger 

i n l i t i a l  propclr=tion o f  economic a c t i v i t y  aI2cseatei-l i o  t h e  raii.lv1.t 

tkrt2ughour t h e  p r o j e c t i o n  p e r i o d  i n  the  new ~ ~ t U i i y ,  Tn a d d i t i o n ,  irhe 

d i f f e r e n c e s  In 1990 r e f l ec t  t h e  change i n  assumptions a b ~ u t  t h e  timing 

o f  b r g e  project a c t i v i t y .  

Table 1 1 - 5 .  Hodeuate-Yoderate Case Economic Pro jec t  ions  
f o r  t h e  Raihbelt 

1980 R a i l b e l t  S tudy  - < 1.r --- - r  - k t  -;=-A u d ~ ~  

f J - B 4  New Initial Values 

The new p r o j e c t i o n s  s t a r t  La  1980 ( r a t h e r  t h a n  in 1977)  using 

a c t u a l  values  or close approxlmatisns o f  values for t h a t  year  f o r  all 

v a r i a b l e s .  These va lues  a re  somewhat lower, p a r t i c u l a r l y  f o r  popula- 

t i o n  and househalbs, thaw had been previously p r e d i c t e d ,  For  example, 

the actual va lue  from the 1980 i7en:;aas is now used f o r  population 

r a t h e r  thas cKe p r e d i c e e d  value o f  421 thousand, The velue f o r  house- 

h o l d s  f o r  1980 in the p r o j e c t i o n s  is still an e s t i m a t e  because the 



, % . ;.sii r,.%.- r i l l s  i s  not, y e t  ~ v a r l a b l e .  L i k e w i s e ,  ' - L < " ; : S ! i s  '" 

. . i.11 :Y&O i ldve :lei yet. been published, b u t  

r .3  : l t ~ ~ k ~ : ~ : ~ ~  5 p L  i o r  tile f r r s  E chree-quacters a r e  possible 

-1 V C  L ~ t ~ C Y l  L ; L 22 : * 

+ .  * 
. 5;_'t3"irjf 1,: ; P f d ~ \ i g e s  - ---*- --- =----*---.- k- -w 

i'$y :.ai!uc j i e i i g J  y :G d e s c r ~ b l r ~ i :  b a t h  e c ~ n ~ m i c  a c t i v i t y  

L L3 tv a"A + .~ii\+i e g . Levels have been completely 

* . $2 7 - 1 1  . 
s e  2 2 s t  h e  9 - y Far  the  economic 

i s .  I S  s r e ~ u i  ';ed i;l  he 3 r i i i 1 ~ i . 3 ~ 1  iir d e l e t i o n  o f  specxf i c  

?s~-,:?ik~j L t i L ~ . c ~  3 3  .-e,,. y a AS J. hsghrlr raizksi .  base t o r  f u t u r e  g rowth  nn 

n . +  

L , i ~ - e r '  L l ,  LZ p ~ t i ~ i d e ~  3 5 r ~ i 3 f  dt?sil.ripr.xan, 5y p r o j e c t  ~ r :  sector o f  

= ?  - - c ~ i '  :zpdr ~ i e n d r ; ~  ;ss+a31pixsn changes f o r  che moderate- 

I ~ ~ 3 e .  St.i-er*.j l pra , j ec t s  ndve  beril d e l a y e d ,  most n u ~ z b i y  r he 

? ~ ; ~ o , k - r s r  42s ."%re; -.ilr ;~ecrulr_.wn r-efrilrry, and :he Pac i f i c  Alaska LNG 

-Ji.*\;Je':: * -1 
- 7 

1.1e gentrdi i2vt. l  3 f  petxolem-reLate t f  a c t i v i i y  h a s  

il <- *ma 6 .  1 0 ; 3 L - ~ t i ?  C V ~ I I ~  ; n d a ~ f d c  curing cmp;~jjment r s  i l o w  assumed 

' 7 i d  ' 2 2  The bdse f o r  c~lcuia~ing rhe g r o w t h  of s t a t e  
7 - ~t?v~i-:x-i~enr. jt7e3~173.g 2 l g h ~ r  

The F ~ S U L L  2 i  r i iese changes far che econoi~ ic  assumprions oi C-ke 
. , , 1 s  x e i _  is similar types of  changes f o r  Ehe l o w  and 

hi?i: ct2zes T - -* 
3 x 2  shown in h b l z  11. f .  Esogeriuus employment p r o j e c t i o n s  .. 

? A 

A -  s ~ g t i ~ r  :a rhr c u e  stuJy than in t h e  1980 ; a i l b e l t  scudy.  

:zmpar~suns >f 2 r n p i o p r a ~  i n  s g r i c a l ~ u r e - f o r e s t r p - f t s i ~ e r i e s  dad in 

? i s n u i a c ~ i i r i n g  c bt. made due LO di f fe rences  i n  model strusrurr 

R Q " * ' C -  >,thLcx.i rhe  2x0 zzudies, 



Table  1 1 . 6 .  Description of  Revised Scenar io  Assumptions 
f o r  t h e  Moderate-Moderate Case 

P r o j e c t  o r  Sec to r  

I .  Trans-Alaska Pipeline 

2 .  Northwest Gas Pipeline 

3. Pruahoe Bay P e t r o l e m  
Prsdzrctiorx 

4 .  Upper Cook I n l e t  Petroleum 
Production 

5 .  Development of  National 
Petrolem Reserve Alaska 

6 .  O u t e r  Contieental Shelf 
Pe t ro lem Production 

7 .  Petrolem Refinery 

8 .  Pacific Alaska -LNG P r o j e c t  

9 .  Beluga Coal Produc t ion  

10, 3ther Mining 

1981 S t u d y  ---. 

No Change 

Delayed t o  become operational 
in 1987 

Across-the-board increase i n  
activity beginning in 1981 

No change 

Leasing begins in 1982 with 
eventual discovery and 
develspment of  5 commercial 
f i e l d s  representing 1.85 
billion b a r r e l s  of oil and 
3 * 7 3  billion cubic  feet s f  gas  

Abaut 6 . 7  billion barrels o f  
recoverable o i l  and 1 6 - 4  
trillion cubic  f ee t  of gas 
are  discovered and developed 
from the fallswing lease areas  
(year of initial lease) :  

Beaufor t  P (1979) 
Cook I n l e t  (1481) 
Beaufor t  2 (2983) 
Navarin Basin 1 ( 1 9 8 4 )  
Chukehi 1 (1985) 
Chukchi 2 (1989) 

100,000 bar re l s  p e r  day refinery 
( reduced from 150,000) con- 
s t ruc ted  between 1983 and 
1985 (delayed one year)  

Delayed one year 

Development begins  i n  1985, and 
production eventually reaches 
4 . 4  million t ons  p e r  year 

Q t h e r  mining employment grows at 
4% annually 



TabLe 11 .6 -  (continued) 

P r c  lscC or S e c t o r  

1 2 .  FlsheriesjFoad Processing 

13 Forestry/kmaber: asnd Pulp 
aad Paper  Manufacture 

24. O t h e r  ?l,ar~ufacteuringg 

15, ?ederaf Gaverment 

16, Tourism 

2 7 .  S t a t e  Gover,ment 

1981 S t u d y  ....------ .----- ---- 

Ns change 

No change 

Employment grows to equal 2% 
s f  t o t a b  emplsgnnent 

No change 

T s i ~ r i s m  emplopen t  grows at 
4'; annua l l y  

Growth i n  r e a l  p e r  c a p i t a  expen- 
ditures a t  same rates as r e a l  
per  c a p i t a  income based upon 
h igher  FY 1982 budget .  
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: i -0. Y o L ~ ~  1 chd~lge:; --- -.- 

A !drge niiinbrr of charlges t o  t h e  structure of the MAP ecorlometric 

:nu,lr i i:ld rhe reg i i lna l i za t  ion p r o c e d u r e  have been incorpora ted  i n t o  

t h r s  s ~ u d y .  These chdiiges a r e  desxgned t o  imprave t he  a b i l i t y  o f  the  

iiioiiels ELI descrxbe  the economy and its response t o  change. The 

c h d u g r s  a r e  described b r i e f l y  in t h i s  s e c t i o n ,  and then t h e  e f f e c t  o f  

the changes is dssessed. 

s t o c h ~ s t i c  2 q u a t i ~ a s .  A of t h e  stochastic equat ions i n  t h e  - 

ecanoiexc coiliponiirir o f  the  moLiel as well as  a ma jo r i t y  of t h e  equa t ions  

in the o t h e r  mode! components have been reestimated incorpora t ing  d a t a  

o r  1978 u d  l Y 7 9 +  Tbess mew equations? t h e  r e s u l t i n g  coefficients, 

and ~ i ~ r  accGmpanyx:lg s t a t i s t i c s  a r e  p resen ted  i n  an appendix t o  t h i s  

f e p O r t .  

in g e n e r a l ,  t h e  r e l a t i o n s h i p s  represented by the equa t ions  proved 

t ~ l  be u e l a k i v e l y  s t a b l e  w i t h  the  a d d i t i o n  of  two gzew d a t a  pcai.mts 

covering :he post-Alyeska p i p e l i n e  " s o f t "  years  o f  t h e  Alaskan economy. 

Tbr major exception t o  tfiis i s  i n  the s e t  of equations which deter-  

miues wage r a t e s  by i n d u s t r y .  

{v%a~ has happened is t h a t  f o r  t h e  first time, a time series i s  

available co-cer ing a l l  phases  of t he  major economic event o f  the 

i970s--, i lyeska pipeline construction. Thus, we can now more 

accurately 3ssign explanatory power f o r  wage rates  between d i r e c t  

pipeline construction a c t i v i t y  and other a c t i v i t y  within t h e  economy. 

The new results re f l ec t  an increase i n  the proportion of the annual 

change i n  rhe r e a l  wage ra te  expla ined by d i r e c t  pipeline c o n s t r u c t i o n  

activity. The implication o f  this i s  t h a t  the long-run general  respon- 

siveilrss r;E real wage ra tes  as ref lected by the model i s  somewhat 

reduced. Thi s  leads t o  a reduction i n  p r o j e c t i o n  resu l t s  whe~l o t h e r  

f a c t o r s  a r e  h e l d  c o n s t a n t .  T h i s  change is analyzed i n  more d e t a i l  i n  

a n  appendix t o  this s tudy,  



I n  a d d i t i ~ n  to adding two d a t a  points ts m o ~ %  s t o c h a s t i c  eque- 

t i o n s ,  the specification of some equations h a s  been changed. These 

specification changes are  designed to b e t t e r  represent  t h e  relation- 

s h i p  between the independent var iab les  and t h e  dependent variable. 

Tourism. -- The tourism industry is now explicitly identified 

w i t h i n  the model, whereas it was previously only implicit. Implicit 

treatment of  the industry d i d  not  introduce major problems in model 

p r o j e c t i o n s  as long as tourism was p r o j e c t e d  to grow at about  the same 

r a t e  as the overall economy. 

The primary reason f o r  not  explicitly treating the tourism indus- 

t r y  has been a l a c k  of any re l i ab le  employment o r  ou tpu t  da t a  f o r  t he  

industry in time series form. This is because tourism i s  a component 

of several industries, primarily transportation, services, and t r a d e ,  

b u t  the p r o p o r t i o n  of each of these industries which supports tourism 

actively i s  difficult to separate out from other demands for industry 

o u t p u t .  

It i s  important to treat tourism e x p l i c i t l y  in t w o  i n s t a n c e s .  

F i r s t ,  f o r  impact analysis, the implicit treatment of  tourism results 

i n  an overestimate of the economic impact of  p r o j e c t s  and p o l i c i e s  

s ince some o f  t h e  ca lcu la ted  impact i s  r ea l l y  a change in tourism 

a c t i v i t y .  Second, when p r o j e c t i o n  scenarios require different assump- 

t i o n s  a b o u t  the  growth o f  t h e  tourism industry which is one o f  t h e  

bas ic  sectors  o f  t h e  economy, it is necessary to treat tourism 

explicitly. 

Tourism is explicitly t reated in the current version of the model 

by netting o u t  a p o r t i o n  of  activity in t h e  t r a n s p o r t a t i o n ,  services,  

and t r ade  industries and reassigning t h a t  a c t i v i t y  to tourism. This  

tourism activity is a function of t h e  number o f  todrists who visit the 

s t a t e .  The analysis underlying this model change is described in 

detail i n  a working paper prepared f o r  the Alaskan Outer Continental 

Shelf Office of t h e  Bureau of Land Management, entitled 

t o  Specification o f  the CWP ?lode1 (November 1981). 



i t  - 1x1 p.isi , iidt.-i 63ii t h e  n u i b e 1  o f  Alaskan f isbrrmen 
- - -  . ?-- 

1i . i . .  t i ~ * t  !,eraii . ~ ~ d l  ! jh ic l  i n  A Eoroi ~ - u i l l y d r d b l r  r o  employnent data  f o r  

L . . c ~ ~ i y a i * i l b l e  t lme series f o r  Alaskan fishermen has  

k % c : t s ~ ~  L by G e d ~ g e  Kugr xs ~ i l d  pubL isheci i n  neasuring - --- the 

b t j ~ ~  i L ~ C C L ~ I  i ig?~; lc ts  o f  .\j..a~k-i ' s EI~shrries I l S E K y  1980) 
, -.- _ _i12113L c- _- -" .A --"..---_?-" ,-.. ------.-- - 

6' i f i e  ; ? r L > v l ~ u s  : ~ i r rhoJ  ~f c iea i : i lg  v i c h  ~ h r  fishing i n d u s t r y  was t o  

t ;.:.I: : t  - \Iokilpdileiii 3? p x o p r ~ r t d r y  empluymenc with 3 

t 

i I. 1 I -  0 3s g Li~i.i sL31ii cy rnlp i ~ ' y n e n t  i n  the agriculture- 

i o ~ . ~ s i ~ - y -  t ~st1e1-y s e c t o r .  Since p r o p r i e t a r y  rirlployment is a function 

t t i  t h e  i ru?.~: lg  i a i i u s ~ r y  grr;erd ily grew at the same 

?-4SLt? .IS Lad ,~vv:cJL:! 2 C ~ ' i l d m y .  

G: ; l i a r u  ~ c Q ~ ~ .  1 e u ; ' y  :xlcGaii: ~ > c  empLo:d?sen~. 'it i s  specifled a s  a p a r r  or  

E i ~ i  i"<~*i i+., i l tSi S i e 8 d T L C  ad 13 added to uol l f  ishelry prapr ie t -ary  employ- 

iiicix t c  y".zL:l t . ~ : ! e , , i i  i l rop r l r cd ry  eznplaymeut. The anlalysls  underlying 

P:7iG , . ,  ch~rl;;:;: I s des cr i5t .d sa d e t a i l  119 the working pnyer Imiurl-oveaa~enb - -  L ----I-- 
:%? spec; i~ . a : ~ o a  3 x  ?h4P >la$ei. 

--L."r- --"" I-- -------. 

" i a ~ l i i i s ~ r ~ r l n .  t ' r ev lous iy  , :nanuf a c t u r  rng Gas t rea ied  exogenously  --.-a - 
--. 3s s u s  tiinplcryaie~lic clirnd ,U .L~LLL were specblied in rke 

1 s c  !.:I r e i l ~ g n i t i o n  o f  the f a c t  thai there i s  a smai i  
- 3 

h u i  r c i sa~  i r r'xc l e  iocal-serving componrnc o f  che manufacturiug i n d u s t r y  
i 1 

". izz:, LLJ :,lie q r  - h - - L .  .2 T a  : n a i i u i s ~ ~ u r i n g  i s  now iiivlded i n r o  exogerrous dnd 

i<JL 4. : ~ s ~ Y ~ ~ ~ : I ~  Lg~ i l l pe~ l en~$  * 

Tar i .?iz 1 -se:=;iil; ;cnlponent 3 f  r n d n ~ i f ~ c L ~ r l n g  is now a f imc Lion 32 

~ v e i - 3  A . 1 3 ~ 1  L ; I ~ s k d a  !e:ii~n;l. The exogenous component ~f manuiacrur- 

; n y  L S  ~ i s 3  i ~ v ~ , . ! e l !  into t w o  a s .  One p a r r ,  consisting o f  a l l  

.-:, .--+..Li. ;= *-a=3F- ex~gei::us ; i : d ~ ~ i d i ~ u r i i i g  :a. lurr,ber. pulp ai ld  p a p e r ,  sad food 

- g 19 de.4ir;rb ;is rp;,ui..t -wage sanulacturing . The other parc 
1s , 2  5 r P 2 - g  f ~ f e ~ i g ~ r d  to aicom- 

bg12dzf f?.adhlk~3Ze:liTLTro , r m y i o p ~ r n x  dddxr i cns  LIC substantially h l ghe r  wage 

6- : v.d t- b -3 *" i i:idil ;u r re l i ;  ~ n d b g i r y  ~ v e r d g e .  "dillpies f such rndustrles 
7 7  a 

v , J L , *  " 3 132 [.+ex, :.L3chei~ L C ?  i s  c c  
a p r  t r u l e u r n  r e t ' r ~ i n g .  



C o n s t r u c t i o n .  " k e  construction i n d u s t r y  has a lways  been sepa- 

r a t e d  i n t o  exogenous and local-se-ving components. Fur the rmore ,  

exogenous construction i s  o f  two t y p e s .  The f i r s t  involves premium- 

wage, remote-site, enclave-type employment, w h i l e  the  La t t e r  involves 

e m p l o y e n t  at the  normal construction wage i n  urbanized p a r t s  of t h e  

economy. 

In addition to ea rn ing  different annual average wage rates due to 

s p e c i a l  s k i l l  differences as well as hours  worked, t h e  two types o f  

exogenous construction employment have different e f f e c t s  on the 

economy i n  a t h e r  ways. Specifically, t h e  disposable income a s s o c i a t e d  

w i t h  premium wage construction employment has a different e f f e c t  on 

aggrega te  demand than other sources  of income. 

In  p a s t  versions of t h e  model, exogenous construction employrraent 

has a l s o  had a positive e f f e c t  on r e a l  wage ra tes ,  r e f l e c t i n g  t h e  f a c t  

t h a t  this employment was associated with l abo r  market  tightness. I n  

the c u r r e n t  version of the  model, only  premium-wage construction 

employment has this e f f ec t .  It i s  assumed that regular-wage exogenous 

construction employment by i t se l f  does  n o t  d i r e c t l y  a f f e c t  t h e  l e v e l  

0 5  r e a l  wages in o t h e r  industries. 

S t a t e  Expenditures. I n  this analysis, as in t h e  1980 Railbelt 

S t u d y ,  s t a t e  government expendifures are p rog ramed  to g r o w  in a w a y  

which ref lects  d i f f e r e n t  e l a s t i c i t i e s  of  real  per capita ewpendituues 

to real per c a p i t a  income. I n  t h e  previous version of the model,  t he  

definition o f  real  pe r  cap i t a  income included a l l  income and a l l  

popu l a t i on .  A s  a r e s u l t ,  dur ing  periods of  s u b s t a n t i a l  high-wage,  

temporary construction employment which would increase the level of 

real  per cap i t a  person1 income substantially above t h e  long-term 

trend, state government expenditures would rise r a p i d l y  and essen- 

tially r a t c h e t  upward. 

This r e su l t  does ;lot appear consistent with the  historical p a t -  

t e rn  o f  growth of s t a t e  expenditures which appears t o  follow a t r e n d  
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n o t  s p e c i f z e r i  w h i l e  i n  t h e  new vers iof i  o f  t h e  model,  they arc xogers- 

o u s l y  d e t e r m i n e d .  On t h e  o t h e r  hand ,  m a n u f a c t u r i n g  employment now h a s  

a Local-serving component w h i l e  previously it was a l l  exogenorrs. I t  

i s  p a r t i c u l a r l y  d i f f i c u R  t a  force csmparabiliry betweern t h e  two 

rneaeIs i n  t h e  s t a t e  government s e c t o r ,  

Nevertheless, some exp lo ra to ry  t e s t i n g  was done t o  compRre t h e  

t w o  models  by runnmirng b o t h  w i t h  t he  same irapgt scernario as  much as 

p o s s i b l e .  The newer version of  t he  model resul ts  i n  substantially 

lower p r o j e c t i o n  values than t h e  older v e r s i o n  of t h e  model.  I f  we 

l o o k  at emplo)rment, it appears t h a t  a b o u t  h a l f  o f  t h e  d i f f e rence  i s  

t h e  r e s u l t  o f  dif ferences  i n  starting va lue s  (1980) and d i f f e r e n t  

levels o f  government spending.  The rest  of  the  d i f f e rence  apparently 

is due to t h e  new cactfficient;  v a l u e s  i n  %he wage r a t e  equa~ions. 



arv of A ~ ~ e n d i x  Material 

The appendixes to this r e p o r t  a re  technical docements which will 

o n l y  i n t e r e s t  $he s p e c i a l i s t .  They desc r ibe  va r ious   model elemnts 

and studies sf the s t r u c t u r e  of  particular model elements in an e f f o r t  

to d o c w e n t  a s  completely a s  possible the work done under this p r s j e r t .  

ax ies  of each appendix follow, 

%%I.&.  Economic and $ ~ h i c v  Scenarios f o r  

Railbelt Elec t r i c  Power Seudy 

A 1 1  the  a s s m p t i s n s  about economic activE@y and s t a t e  gsvesrrment 

spending behavior used i n  t h e  p r o j e c t i o n s  a r e  l a i d  o u t  i n  d e t a i l .  

Development o f  petroleum resources of the Outer Continental Shel f  

is an impor tan t  element of the development s cena r ios .  Th i s  paper  

desc r ibes  i n  detail how the assumptions a b o u t  discaveries are con- 

ver ted  i n t o  asskunptions about emplolment which cnn be used t o  p r o j e c t  

@csnomie activity. 

1II.C. Description of the Household Formation Model -- 

The househokd formation model was revised for this study. The 

parameter values were adjusted to reflect the trend toward smaller 

average household size observed s ince  1970. The assumptions used t o  

p r o j e c t  a continuing decline i n  average household size i n  f u t u r e  years  

a r e  p resen ted  and defended. 

1II.D. EWP Model Wage Rate Specification 

The form of the  equa t i ons  used t o  determine the wage rates in t h e  

MAP model i.s de sc r i bed .  H i s t o r i c a l  patterns of  wage r a t e  mc.rvements i n  

Alaska and t h e  United S t a t e s  a r e  reviewed to suppo r t  the form of the 

equations chosen. The results of several s i m u l a t i o n  tasks a r e  pre -  

sented which t e s t  the sensitivity of  t h e  p r o j e c t i o n  resu l t s  t o  changes 

i n  c o e f f i c i e n t  values and p ro j ec t ed  n a t i o n a l  t r ends .  The p r o j e c t i o n s  
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? ! :~s t  equ;:io~,s cE Lhe HAP model w i n g  coefficients which a r e  

s t s r r s r  : c a i l y  estimat2d have been re-estimated i n co rpo ra t i ng  d a t a  f rom 

chs most recenE y e a r s .  The s t a t i s t i c s  f a r  these eyuarions a r e  p r e -  

srn~rd in this final appendix .  
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I. Introduction 

The f o r e ~ a s t i r ~ g  o f  f u t u r e  economic a c t i v i t y  requires t h e  u s e  of  a 

methodology which adequately c a p t u r e s  t h e  inherent uncertainty c h a r -  

acteristic o f  events  and p o l i c i e s  c r i t i c a l  t o  t h e  shap ing  of  s u c h  

f u t u r e  develop men^. The approach used i n  t h i s  s tudy  involves con- 

struction of a set of scenarios, each consisting o f  a consistent s e t  

of explicit assumptions concerning the  variables t r ea ted  a s  exogenous 

by t h e  forecasting model. Collectively, these scenarios span what  we 

cons ide r  t o  b e  a p l a u s i b l e  range o f  f u t ~ ~ r e  development p a t t e r n s ,  

although no s i n g l e  scenario i s  to be  in terpre ted  as a b e s t  guess o f  

such development. This  r e p o r t  d e s c r i b e s  i n  detail the scenarios t o  b e  

u. t j . l ized i n  t h e  s t n d y *  

Each scenario combines two genera l  ca tegor ies  of  assumptions-- 

t h o s e  concerned with the level of  employment i n  the  sectors  o f  t h e  

Alaskan economy t r e a t e d  as exogenous by t h e  MAP model and t h o s e  con- 

ce rned  w i t h  po l i cy  choices  which will be made by s t a t e  government. 

These t w a  c a t e g o r i e s  o f  assumptions, which w i l l  be described as 

"economic" assumptions and pc l i cy  assumptions, are  d e s c r i b e d  fully i n  

t h e  following two s e c t i o n s ,  



BI. The Economic -- Assmgt isns  

A .  QWRVIIEW 

Five sets of  economic assumptions were developed. The f i r s t  

three  s e t s  of assumptions correspond to a range of  economic activity 

whose occurrence depends l a r g e l y  on f a c t o r s  o t h e r  t h a r ~  the  avail- 

a b i h t y  o f  Susitna hydropower. These three scenarios--the high, 

nkoderate, and low cases--are u ~ d a t e d  vers ions  o f  t h e  t h r e e  economic 

scenarios presented by the Institute c~f  S o c i a l  and Economic Research 

(ISER) t o  t he  S t a t e  of  Alaska House Power Alternatives Study Committee 

(see Goldsmith and Huskey, 1980) in May of 1980. The f o u r t h  scenar io ,  

which will be c a l l e d  thz  i n d u s t r i a h i z a t i o n  scenar io ,  c o n s i s t s  of t h e  

a d d i t i o n  o f  several major industrial p r o j e c t s  in t h e  r a i i b e l t  reg ion ,  

a t  l e a s t  several of  which may be contingent on the availability of 

Isw-cost hydrupower. 

A f i f t h  scenar io ,  which will be called the "extreme" high case,  

consists of a l l  activities in t h e  bas ic  high-growth case as well as 

t hose  i n c l u d e d  i n  t h e  i n d u s t r i a k i z a t i o m  scenario a ~ d ,  consequently, 

may be in terpre ted  as a somewhat exireme uppef bound ow a c t i v i t y  

l i k e l y  t o  occur dur ing  the  fo recas t  p e r i o d .  

These scenar ios  consist o f  two genera l  types of assumptions-- 

t h o s e  concerned with employment generated by speci f ic  p r o j e c t s  a f f ec t -  

ing  severa l  industries simultaneously acd those concerning the  

development o f  several exogenous industries in the Alaskan economy. 

P a r t  B proceeds  to descr ibe the  s p e c i a l  p ro jec t  ass lmptions.  P a r t  C 

then t u r n s  t o  t he  industry-wide asswnptions. 

B .  SPECIfi PROJECT ASSWPTTEOMS 

Widely differing spec ia l  p r o j e c t s  with major implications f o r  

f u t u r e  Alaskan devel.opaent have been proposed by a variety of federal  

and s t a t e  agencies and pr iva te  developers. Each p r o j e c t  generates 

d i r e c t  employment in one o r  more of the sectors of the Alaskan economy 



t r e a t e d  as exogenous by t h e  MAP f o r e c a s t i n g  model. These sec to r s  a r e  

manufac tu r ing ,  mining,  and p a r t s  of t h e  c o n s t r u c t i o ~ l  and t r anspo r t a -  

t i o n  sectors.  This  s e c t i o n  examines t h e  d i r e c t  employment genera ted  

by each of  t he  major p r o j e c t s  e i t he r  c u r r e n t l y  i n  ope ra t i on  o r  pro- 

posed, the sectoral  composition of such employment, and i t s  l o c a t i o n  

i n  t h e  s t a t e .  

Each of t h e  t a b l e s  pref ixed  by "Sf '  on t h e  following pages pre-. 

sents a breakdown of s t a t e w i d e  exogenous employment by sector, as 

shown i n  Table 1. Each t a b l e  prefixed by an "R" p r e s e n t s  t h e  loca-  

t i o n a l  breakdown of such exogenous employment by reg ion ,  with the  

regions given in Figure  1 and Table 2 .  Generally, t he  regions cor- 

respond t o  census d i v i s i o n s ,  with two except ions .  Region 86 corres- 

ponds t o  a combination of the B r i s t o l  Bay and B r i s t o l  Bay Borough 

Census Divisions, and Region 11 corresponds to the eight census 

d i v i s i o n s  of Southeas t  Alaska. 

TABLE 1. EMPLO NT SECTQW CUBES 

Code Sec to r  

Mining 
High Wage Construction 
Average Wage Cons t ruc t ion  
High Wage Manufacturing 
Average Wage Manufacturing 
Transportation 
Agriculture and Fores t ry  Enaployment 
Fish Harvesting 
Federal Gover.men& 





TABLE 2 .  E G I Q W A L  IDENTfFTEPS 

Code -- Region - 

Aleutian islands CD 
Anchorage CD 
Barrow/North Slope CD 
Betbe1 CD 
B r i s t o l  Bay, includes: 

CordovaJMcCartby CD 
Fairbanks CD 
S o u t h e a s t  , ' .acludes : 

Kenai/Cook I n l e t  CD 
Kobuk CD 
Kadiak CD 
Xuskokwfm CD 
Hatanuska/Susitna CD 
Name CD 

B r i s t o l  Bay CD 
Bristol Bay P3rough CD 

Seward CD 
Southeast Fairbanks CD 
Upper Yukon CD 
Valdez/Chitina/W%aittier CD 
Wade Hampton CD 
Pukon/Koyukuk CD 

Angson CD 
Kaimtes CD 
J u n e a t ~  CD 
Ketchikan CD 
Oute r  Ketchikan CD 
Prince s f  Wales CD 
S i t k a  CD 
Skagway-Yakutat CD 
Wrangell-Petersburg CD 



- .  !'"-dcrs-Alaska P i p e h n e  (~lyeska) 

- 4  P ~ p e i ~ ~ l t .  Service (TAPS) elnploylnent th rough  1977 

I r i i i u ~ i z i i  t ) r l l y  the exogrrlous co r l s t ruc t ron  employment engaged i n  t h e  

i .  . cons: rucLi.061 of  t h e  p i p a h i i r e ,  After t ~ ~ l m p i l e t i ~ n  in 19'77, 

einpiy!nt . r i r :  hds  b~tzerr or' two  ;rypi-"s. Farst, t hc r e  i s  additruna! can- 

s t r u c t ~ o x l  *~f~.sot . i r  purnp s t a t x s l t s  :see O i i  and Gas J o u r n a l ,  2 /25 /80 ,  p ,  
-, 1 \ 

- ,  , xkd s e c o n d ,  Iherr i s  exogenous "cransportatrorl s ec to r  employment 

.zssx i.&?teil i iath aperatron ol_- the l i n e .  These e r r i p l o ~ c f n t  schedules ,;.,re 

giviI.il En Tables 5-1  ad R-t and a r e  cornssacan -to a l l  f i v e  economic 





TABLE R-1 .  REGIONAL DISTRIBUTION OF EfPLO 
TAPS PROZCT 

- AI4L CASES .- 

TAP. XXX 



2 .  Alaska  Natural  Gas Transpor ta t ion  Sys-m 

I n  December 1980, t h e  Nortk~wiwest Alaskan Pipeline Company received 

r i g h t s  of  way f o r  the Alaskan p o r t i o n  of a 4.,800-mile pipeline t o  

t r a n s p o r t  n a t u r a l  gas from Prudhoe Bay t o  the  United S t a t e s  West Coast 

and Midwest (see  Oil and Gas Jou rna l ,  12/8/80, p .  50).  Construction 

o f  the  741-mile Alaskan p o r t i o n  of t he  l i n e  and an accompanying gas 

conditioning plant on the North Slope i s  expected to g e t  underway in 

1981 and to be ope ra t iona l  by 1987.  Construction employment i s  

expected to peak a t  10,589 in 1986, falling to a long-term employment 

o f  319 persons  i n  t r a n s p o r t a t i o n  and petroleum sector  employment, as 

shown in Tables  5-2 and R-2.  These assumptions a r e  comoc t o  a l l  f i v e  

economic scenar ios ,  



yL:?i2 S - 2 .  S ~ 3 t e w i d g  Employment By Sector  
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T a b l e  R - 2 .  Regional Distribution o f  E m p l o p e n t  
Alaska  Natura l  Gas T r a r ~ s p o r t a t i o n  Syszem 

- A b P  Cases - 
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T a b l e  S - 3 .  S t a t e w i d e  Employment By S e c t o r  
Prudhoe Bay Petroleum Production 

- A 1 1  Cases - 

ST i ZCE : C o n s t r u c t i o n  empl:>yk%ent i s  t h a t  a s s o c i a t e d  w i t h  Prudhoe w a t e r -  - - 
fi30tj  p ro . j ec t ,  f rom U,S. Army Corps o f  E a g i n e e r s ,  r l n a l  EIS  
p,u&ce - - 3 3  i ) i _ l f i z l d  \ $ a t e r f l o o d  - P r o j e c t ,  pp. 2-60. For mining 
employ111,inent s o u r c e s ,  see t e x t  + 



- *  3 '1 X 

2 -  - ? e g t . o i l ~ L  i \ F s ~ r r h u i r o o  of  Empioq?nent 
?-IF h,-e Say Perioleu~ml Produc~ron 

- Ail. Cases - 



5. bpper  Cook I n l e t  P e t z o l e u n  Production 

Petroleum s e c t o r  ernploylmt  i n  %hrt Kenai-Cook I n l e t  C e n s u s  D - k v i -  

Departme:-,t o f  Labor,  Statistical .-- Q u a r t e r L ~ ,  --- 1979 i s sues ) ,  consisting 

o f  exploration, development, and production a s s o c i a t e d  w i t h  t h e  Kenai 

oi 1 and gas f i e l d s  Currei i t iy ,  the 120,000 bqr- -1s  p e r  day o u t p u t  o f  

o i l  i s  expec ted  t o  decline d r a s t i c a l l y  onPr t h e  fo recas t :  p e r i o d ,  

possibly as  fast  as  1:-20 p e r c c n t  per y e a r .  The decline may he p a r -  

i ~ d l l y  s l o w e d ,  however. by  a possible r e d r i l l i i z g  program b e i n g  con- 

s ~ d e r r d  by t h e  o p e r a t o r s  ( s e e  Oil and Gas J o u r n a l ,  2 / 4 / 8 0 ,  p. 3 6 ) ;  and 

i n  m y  case, the prcspects f o r  gas development are  brighter t h a n  those  

f o r .  o i i .  Gas p r c d u c t i o n  i s  likely t o  expanl  from i t s  c u r r e n t  5,000 

x E L ?  p e r  day occe the LYG facility p r o p ~ s e d  by P d c i f i c  Lighting and 

Pac ~ ~ z c  and E a e c ~ r i c  ( s e  !,ilow) a r e  cons tw~lc ted  even w i t h o u t  any 

subs  L a a t i ~ !  new di~d~veries, It; i s  asstxbgted Chat these inc reases ,  

coup Led w i t h  con t in i i ed  expiorat~on a c t i v i t y  and possible enhanced 

recovery of a i l ,  - J r ? l  be adequa-e to maintain Upper Cook I n l e t  pe t ro -  

It?ur,i emple-;nent a t  its 1978 level t h r o ~ g h o u t  t h e  f o r e c a s t  pe r i od ,  as  

shown i n  'Tatjie 5-4 and 2 4 .  This mployment forecas t  i s  common to a i l  



I'.ibXe S - 4 .  Statewide Employnaesrt By Sector: 
1 -  \ -~pper  i v o k  I n l e t  P e t r n h e u x  Prcr;duc"*-~on 

- All Cases - 

EMPS 



Table  R - 4 .  R e g i o n a l  Distribution of Elnployment 
Upper Cook I n l e t  P e t r o l e m  Productian 

- ALP Cases -. 



;lLkvc kt,pi;ic:it ~f :he N a t l u n d !  Pet r o l e w n  Reserve i n  Aiciska 't 

rip s Z I t i ~ ~ l d i  L ~ U I I I  Reserve i ~ i  : l laska (previdusi17 .\IPR-A) has 

1-2 r g r r  1 y spoosi l red e x p i u r a  t l o n  f o r  0x1 iind gas 

~ i r r ~ c  ' h ~ i * j d  ' $ 3 ~  i ~ r s t  by t h e  Navy and L a ~ e r  by che Interror 

3 . i ile f :  r:;t e x p l o r a t i o n  program began i o  1944 and ended in 

- r f t e r  t.i;scoverwy oi: ni:;i. a i l  aiid gas fields, a l l  b u ~  one b e ~ i i g  

c 1 ( t b z  ldrges t gas  Exe ic i ,  the i larroir .  gas f i e l d ,  ci irrentLy 

; )  6 ~ ~ : : k t  r>*< t o r  ! ~ , ~ a i  coilsumpti  on). i n  1974 ioixgress d i r e c t e d  t he  N d v y  

rcbiirile - e v e n t u a L l y  iranskerring xhe prograin t o  the 

Jt .p: l .  L i i i t b r t i  ~i ; : i t e ~ i o t  i n  1977 To d a t e ,  t k i s  most recent expLoratron 

! i b  ipyLIir i  hds i;r*cjiiuced 22 dry  iloles and several t e s t  wells p l a l u ~ e d  o r  in 

t :  1 ii i i j i ld  Gds Jailrilai,  lZ/&/ 80, p . 36) . 

x l i ~ j l ~ , ~ c l . p l t ; s ,  USt;S ?;r_~mates t h a t  NPR-A can be expected f ; , ~  C : C I ~ L ~ L ~  

t .  : \ i i  i :$a 'naryels of 0 x 1  iii p l a c e  and i l  .3 trillion ~uoxi. f e e t  u t  

i . 1 ~ ~  ..h+il;t, 'b p e r c e n t  of which  i s  i.ike2y t o  be  recoverab le .  A s r u d y  

2 i t t . i  ? d i v e  rnethods f o r  deveirzynjerit of rhe reserve was corr~pLeteli I n  

'4'9 by ' r ~ t e r i v r  ( s e e  Fii-iaL Repor t  o f  t.hs LOSib) Econoniic P ~ i i i y  

i s .  i L /  15i'Y j .  i n  !ate 1980, Congress passed i egxsiat~on 

r e q t i i r ? a g  etlctt the riserve be  opened to prrlrratx l l e a s lng  by i.LI8L ((."IIX 

13,s Joiirnr,d E ,  P2,.'8/80), I n t e r i o r  has issued a cakL r c r  ~l~>rn,P,skar rrrr~s 

( I L : ~  : a s  sshetl taied the f i r s t  sale orr Deceinber 16, 1981 , O i l  ,ir.m,d Gas 

.Jt.):i. -nG%i, Sepcembet- 31, 2981) ,  

I n  r!;e h l b h  f i  .2xEcem@ high s ~ e i l a r i o s ~  x i -  i s  assiuned t!lat 

I r a s l i ~ g  h e g i n s  a s  planned ; a l e   his g e d r .  TraJ i  t ~ ~ n a i  bonus b i d d i ~ i g  

.lib h x e d  r o y a l t i e s  IS the i e a s ~ i : g  i i i e ~ h u d ,  2s descrlbeii  i n  Managemer;t 
?-', * 1 2 of t h e  I l O 5 ( b )  skuiiy.  ~ ~ v e  cGlmkercrai f i e l d s  a re  

,ii~i~i.,i.ed .iriii drve ioped , represen t ing  i -85 billion b a r r e l s  o i  f a i l  arid 

3-73 trillion c u b i c  f e e c  o: 1335~ a s  in t h e  mean sceaar io  of the 105(b) 

5 :;ltly , Coils i r u c  t x n  ~ s s o c i a t r d  w i t h  rhe  dc.vei~pmeilt 1rlcLudes 
- -.- 
2 3  1 s o f ; lpe i ine .  Cons t r u c ~ i . . r i  e!np:ioymc.nt peaks  ;-t &bout  1 ,*JOi> 

T G ' : d \ ~ ~ l ! l ~  t?.lcil d f  L ~ U  ~ e v e i d i  & & L s c I ) v ~ ~ ~ ~ : ~ .  P e t r o l e u m  s e c t o r  enrploy- 
jsr a ~ ~ f i L .  A rvri-Jg.-'s ;bO/ y e a r .  ,i~ld. pipeline a y r r ; l t i o n  a d ~ j s  137 c i l r  t r a n s -  

~+.?rE.3t:iin <;rct+Jr iiL?rk forct . ,  3s i11  T a b l e s  S-5s K-Saa 



T a b l e  S-5a. Statewide Employment By Sector 
National Pe t ro l em Reserve i n  Alaska 

- High Case - 
- Extreme High Case - 

E M P S  ECONX:! EMT9X MP6T 

SOb3C'E: See text. 



"3 1 idclc.  R - 5 3 -  Regional Distribution o f  Emplojrment 
Nationa; Pctroieum Reserve in Alaska  

- Hi@ Case - 
- Extreme H i g h  Case - 



I n  t h e  moderate aEd t h e  L n d u ~ t r i a l i z a . L i o 9  scenarLos, it i s  

a s s w e d  thzt t h e  same l e v e l  of: T ~ S C P U F C ~ S  a r e  eventually discavemred, 

b u t  a t  a f a r  s lower  r a t e .  A g a i n ,  i e z s i n g  begins i n  Late  1981, b u t  

e m d o p e n t  reaches only  h a i f  t.ke levels assumed i n  %he h i g h  scenarxo,  

a s  sbawn in Tables S-5b and R-5b. 

I n  t h e  luw scenario, p r i v a t e  leasing aga in  o c c u r s  in i981,  but 

the  ensd ing  development consists o n l y  o f  a s t r i n g  of  unsuccessful_ 

exp lo ra to ry  wells. In  t h i s  case, t h e  o n l y  employment genera ted  i s  

c h a t  a s s o c i a t e d  wi th  exp lo ra to ry  drilling, which simply replaces  

employment l o s t  i n  phas ing  o u t  t h e  pub l i c  prngram ending i n  1981 so 

t h a t  there is no n e t  increase  i n  exogenous petroleum empl~yment. 



3 1  - 5  Stacewide Employment By Sec to r  
fiznal Fetrolcum Reserve in Alaska 

- ?!oderates Case -- 

- Iwduserxalization Case - 



Table  R-5b. Regional Distribution of Employment 
National P e t r o l e m  Reserve in Alaska 

- Moderate Case - 
- Industrialization Case - 

MPR . MOD 



- 
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6 Oute r  Continental Shelf  Development 

USGS estimates t h a t  between 7 and 32 billion b a r r e l s  o f  recover- 

a b l e  o i l  and between 30 and 97 trilli.slla cubic t e e t  of recoverable  

natural gas will eventually be  discovered i n  t he  o f f sho re  a reas  su r -  

rounding Alaska (Oil and Gas J o u r n a l ,  3/17/80, p .  85).  The expected 

Levels of discoverigs and t he  as soc i a t ed  5-95 percent c o d i d e n c e  

intervals f o r  those disesveries are distributed by area as follows: 

Gulf of  Alaska 
Kodiak 
Lower Cask I n l e t  

H e  AEeuti.an She l f  
S t ,  George 
Mava rim 

No r t a n  
Hope 
Chukchi 

Beauf art 
S.  Aleutian Shelf  

Oil 
(billion bar re l s )  

95% Mean 5% 

Gas 
(trillion c u b i c  f e e t )  

I n  o r d e r  to exploit these resources, t h e  Department of I n t e r i o r  

i n  1976 extended the federal OCS o i l  and gas l ea s ing  program t o  
\ 

Alaska.  Since 1976, f ou r  sales have already occurred, a s  follows: 

Sale 
IIC Date 

46 Gu%f sf Alaska 1976 
CI Lower Cook Inlet 19777 
BF Beaufort  Sea 1979 
55 Gulf sf Alaska 1980 



High Case OCS Development 

Location Year of  S a l e  

Gulf of  Alaska 
Cook I n l e t  
Beaufor t  
Gulf  of  Alaska 

Cook I n l e t  
Bering-Morton 
S ~ L  Gears 

Navarin 
Chukchi 

USGS Hean 17.56 

The employment generated by t h i s  level  of  OCS development is 

presetl ted in Tables S--6a and R-6a. Petroleum sector employment peaks 

at over 11,000 i n  1999; and cons t ruc t ion ,  a t  nea r ly  3,300 i n  1995. 

Lxogenous transportation employment reaches over 3,100 by t h e  l a t e  

1990s a s  manufacturing reaches 80 .  

' see  Appendix B f a r  a d e s c r i p t i o n  of t h e  method used t o  derive 
employment estimates from discoveries. 



* r' 
1 a b i e  S - m ,  Sabc2t; ide Eanglallyment By Sector  

QCS iiaevelapasaent 

- High Case - 
- Extreme Eig$ Case -- 

FNlP9 X C & A  I SCCOhX2 EMTSX EMMX B MTBT 

----- 

SGLWCE: See t e x t .  





SOURGE FOR EMPLOYPENT EST1 MATES 
H I G H  CASE OCS DEV1;LOPmNT 

4 .  lY80 Gulf  of  *Alaska 

5. 1951 Cook I n l e t  

t 1982 Bering-Norton 

7 .  1982 S t .  George 

9. 1983 Kodiak 7 

18, 1983 N +  Aleutian i 

A c t i v i t y  a s s o c i a t e d  with  t h i s  s a l e  has  
terminated.  

Exploration employment estimates from 
Alaska OCS Office as estimated f a r  
Sale 60 EIS.  

Alaska OCS Studies Technical Report 18, 
Beaufsrt  Sea Pe t ro l em Development 
Scenar ios :  Economic and Demographic 
Impacts, Table 3 . 2 ,  p. 8 0 .  

Moderate Case, Eastern Gulf o f  Alaska  
Sa le  55 F i n a l  E I S ,  

From Lcmer Gsak I n l e t  S t a t e w i d e  and 
Regiorlaf P ~ p e r L a t i s n  and Economic 
Systems hpac"c,maaluysis, l 'able 3 ,  
p. 3. 

Low Case horn Bering-Norton Pe t ro l eu rn  
Development Scenarios Economic and 
Demographic Analysis, Table 2 4 ,  
p .  140. 

Moderate Case Sceaarkos  as received from 
the Alaska OCS Off ice  f o r  S t .  George 
S a l e  TO OCS Study.  

Adapted from Noderate Find Scenario, 
Alaska OCS Studies Technical Report 18, 
Beaufor t  and Demographic Impacts, 
Tabbe 3 . 3 ,  p. 89. 

Both adapted from Low Case, Lower Cook 
I n l e t  Statewide and Regional. Popu- 

l a t i o n  and Economic Systems Impact 
Analysis, 

fiidapted from case  described i n  ( 7 ) .  

Adapted from case descr ibed  i n  (3 ) .  



Year Location 

13. 1985 Hope 

14. 1986 Beakaf o f t  

SOUrPCE FOR EMPEB NT ESTIWTES 
HIGH CASE OCS DEWLOPPENT 

6 E988 Ckaukchi 

1 7 .  1989 Navarin 

Source 

Based on Law Case Scenario received from 
Alaska OCS Office describing develop- 
ment s f  Western Beaufor t  Sea (Sa le  7 % ) .  

Adapted from Low Find Case, 06s S t u d i e s  
Technical Report 18, Beaufort  Sea 
Petrolelan Developwent Scenarios: 
Economic and Dernograpklic Impacts, 
Tab le  3 . 6 ,  p .  86. 

Adapted from Moderate Find S c e n a r ~ a  
developed by Alaska OCS O f f i c e  f a r  
s t u d y  of devglopment i n  S t .  George 
Basin a f t e r  S a l e  70. 

Adapted from case described i n  ( 3 ) .  

Exploration Onfy Scenar io  adapted Erom 
Low Discovery Scenario developed by 
Alaska QCS Office f o r  Study o f  St. 
George OCS SaBe 70 Development. 

Adapted from case described i n  ( 3 ) .  



- Indus~riaLi~ai L O U  scr rkar ios ,  i t  i s  l s s ~ e t i  

- . .,*\ ~ 2 s  .:re h e l d .  as s i i l r d u l e d  u n t i l  I985 but t h a t  Lhe r e s u l t s  

. 3 ; L. :;lure l s c o i i r a g i i l g  rhan i n iiie h i g h  case, r e s u i t i n g  

i - ; -  5 sr3ie5 thdii  ~ ( 1  h ~ g b  ~ d g e  :!~UUL - b i l l l ~ f i  

, :.c.,ovr-+ib.ie J L ~  ~ ( $ 4  Lb.4 L C L ~ J I I ) I I  c t ~ b ~ . ~  Feet o f  gas  .Ire 

! 1 si#-;vt*r-e;.i t?n picgertrzs i e d s r d  i n  such sa?es ,  ,is shown be low: 

Pea r  S d E e  - --- - -- -- "- "->- --- 

Suif o f  A4asks 
;So& Iszlec 
Beaufare Sea 
Su i f  ~f &iaska 

Cook IrtLet. 
Bering S o t t o n  
S L  George 

Beaufort.  Sea 
Xsdiczk 
3, AF3uti.anl 

Tile rinpio;;men~ geilerated by this Level o f  OCS development is 

presen ted  i r i  Tjbles S-6b arid R-6b. Pet rolem sec to r  ei~ployment 

reaches o v e r  +.GO0 by 1999;  cons t ruc t i on  peaks a t  sver 2,100 i n  1991; 

$ d n t I  transportation empivyment reaches about 900. 



T a b l e  S-6b. S t a t e w i d e  Empl3yment By S e c t o r  
QCS Dmelopment 

- Moderate Case - 
- Industriakization Case - 

See t e x t .  



Table R-6b. R e g i o n a l  Distribution of  Emplcyment 
QCS Development 

- Moderate Case - 
- Xndustrializatisn Case 



SOmGE FOR EMBEO NT ESTXWTES 
MODEMTE TWUSTRIALXZATTON CASES 

OCS DEsllELOPENT 

Year Essahtisn -".- 

1. 1976 Gulf of Alaska 

2 .  1977 Cook Inlet 

3 .  1979 Beaufor t  Sea 

4 ,  h988 Gulf of Alaska 

5 .  1981 C G Q ~  I n l e t  

6 -  1982 Bering Norton 

7 .  1982 St. George 

8. 1933 Beaufort  Sea 

Source  --- 

Activity associated with this s a l e  has 
temianated . 

Same a s  ( 2 )  i n  High Case* 

Alaska OCS Studies Technical Report 18, 
Maderate Find Scenar io ,  Table 3 . 8 ,  
p .  89.  

Exploration Only Scenario from Northern  
Gulf of Alaska Pe t ro lem Development 
Scenarios: Economic and Demographic 
Impacts, OCS Technical Report 3 4 ,  
Table 58, p .  187. 

Low Scenar io  from Lower Cook I n l e t  
Statewide and Regional Population 
and Economic Systems Impact Analysis, 
Table  2, p. 6 .  

E x p l o r a t i o n  Only Scenario,  Bering-Norton 
P e t r o l e u m  Development Scenar io :  Eco- 
nomic and Demographic Impacts Analysis, 
Table 2 3 ,  g .  139. 

Low Scenario provided by Alaska  OCS Office 
f o r  srudy ef Sale 7 0 .  

Low Find Scenario in OCS Technical Report  
18, Beaufor t  Sea Petroleum Development 
Scenario:  Economic and Demographic 
Impacts, Table  3 . 6 ,  p .  8 6 .  

Exploration Only Scenar ios  from scenarios 
provided by Alaska OCS Office f o r  s t u d y  

s f  Sale  46 .  See 95 Percent  Scenaris 
Explora to ry  Phase. 

Adapted from s o u r c e  Gescribed i x ~  (15)  of 

High Case. 

Adapeed from source i n  (8) i n  High Case, 





I n  t h e  low s c t ~ n a r i o ,  t h e  a r e a s  af lowest resource potential a r e  

dropped entirely f rom t h e  lease schedule, and discoveries are  limited 

t a  t h e  Beaufor t  Sea. No sakes a r e  h e l d  a f t e r  1985. The schedtlle and 

corresponding discoveries a r e  as follows: 

Year o f  Sale 

Low Case OGS Development 

Location Discoveries 

Gulf of  Alaska 
Cook InTe? 
Beaufor t  Sea 

Gulf o f  Alaska 
Cook I n l e t  

Beaufor t  Sea 
Navarin 
Chukchi 

T o t a l  1 . 0  

Gas 
( K E G )  

Except f o r  the  Beaufor t  Sea, employment i n  this case consists 

s o l e l y  of activities associated w i t h  exploration. A s  shown i n  

T a b l e s  S-6c and R-6c, pet roleum sector  employment peaks a t  n e a r l y  770 

i n  1995; construction, at 833 in 1988; and transportation peaks  a t  100 

in 1983 before f a l l i n g  back t o  zero by 1990. 



P I ,  ~ 3 b i . e  5-6c.  S takewide  E m p l u p e n t  By Sec to r  
OCS Development 

-. Low Case - 



T a b l e  R-6c. Regional D i s t r i b u t i ~ n  o f  Emplo;ment 
OCS Development 

- Low Case - 

OCS. LQW 



SOmCE FOR E W E 0  PaT ESTIMTES 
LOW CASE OCS DEWEOPmNT 

Year Location -- 

P. l976 Gulf of Alaska 

2 .  1977  Cook I n l e t  

3. 1979 B e a u f o r t s e a  

4 -  1480 Gulf o f  Alaska 

5 .  1981 Cook I n l e t  

6 E983 B e a u f s r t  Sea 

7 .  3384 Mavarin 

Activity associated with this sale has 
terminated, 

Same as  ( 2 )  i n  High Case. 

Low Find Scenario i n  Beaufor t  Sea Draf t  
EIS, Table III.C.2.3, p .  238. 

Exploration Only Scenario from Northern 
Gulf of Alaska Petroleum Development 
Scenario: Economic and Demographic 
Impacts Technical Report  3 4 ,  
Tab le  58, p .  187. 

Adapted from source  described i n  ( 2 )  
in High Case. 

Adapted from source c i t e d  i n  ( 3 ) .  

Adapted from source  described i n  ( 7 )  
in Moderate Case. 

Exploration Only Scenario adapted from 
Minimum Case in Beaufort Sea D r a f t  
E IS ,  Table III.C.2-3, Explora t ion  
Employment Only. 



7 .  Alaska O i l  Company Refinery (Formerly ALPETCO) 

I n  1978 the State of Alaska awarded Alaska Petrochemical Company 

a 27-year contract to purchase up to 150,000 BPD o f  state-owned 

royalty o i l  to build and operate  a petrochemical complex a t  Valdez. 

Revision of the o r i g i n a l  proposal to a 150,000 BPD re f ine ry  complex, 

combined with ALPETCOts difficulty in financing t h e  revised p r o j e c t ,  

caused the  state to cut the amount o f  royslty o i l  to 75,000 BPD and t o  

require t h a t  a 100,000 BPD re f ine ry  be designed by 1981 and opera- 

t i o n a l  by 1986 as conditions a f  the contract (Oil and Gas Journal, 

6/23/80, p.  97). 

T h i s  year,  f u r t h e r  financing difficulties initially l e d  to an 

announcement of the plan's abandonment (Oil and Gas Jou rna l ,  June 8, 

1981). However, in a more recent proposal to the s t a t e  f o r  purchase 

of  1982 royalty oil, AOC announced t h a t  it has revived its plans  to 

cons t ruc t  a 100,000 bpd refinery at Valdez (Oil and Gas Jou rna l ,  

September 28, 1981). 

In the moderate, high, extreme high, and industrialization sce- 

n a r i o s ,  it is assumed t h a t  the 100,000 bpd facility is constructed, 

beginning in 1983, and i s  ope ra t iona l  by 1986, generating d i r e c t  . 

empkopent  as  shown in Tables S-7 and R-7. 

In the low scenario, it is assumed that no refinery '  is 

cons t ruc ted .  



A -  5 .  Statzxit . !r  E~i ip luyment  9y S e c t o r  
A?aska  3 x 1  Conlpany 

- Hrgh Case - 
-2joderdte Case - 

- Z t i J u d ~ r x a l  l z a t ~ o n  Case - 
- Extreme 3igh Case - 

x i * * - ,  >-"c 
t i "  q 4 3b ? 

"$2 
" " 3 3  
' $865 
a $35 
i 3 ' " -  
236 
$5' 
"$8 
4 l"- 239 
' 3 3 0  
* s'? *l 
33q 

* 1'2 334 
* \ ? " C  
1333 

,994 
1935 
% $95 
*3$7 
"98  
j993 
20c0 



Table  R - 7 .  Regional Distribution o f  Employaaent 
Alaska O i l  Company 

- H i g h  Case - 
- Moderate Case - 

- Industrialization Case - - Extreme High Case - 



'i 
% l ' . r ,  L i L L  : lS ,d~kd  i X G  
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: G  . ui i e  1 is ~ Q L .  ~ ~ ~ i ~ t i ~ ~ t i ~ i i  UI A 2OO-m~ie pipeline gather ing  sys- 

rein, r 6 e x  a liquefac~ior: pL;tni, and loading ; jock. 
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.>c:1p1:jp<J f i  : y e c e . l ~ ' q o  the  ijl.d=;ka 23@, 
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T a b l e  S-8.  S t a t e w i d e  Employment By Sector 
P a c i f i c  Alaska  LNG Ppoject  

- High Case - 
- Moderate Case - - Industrialization Case - 

- Extreme High Case - 

PAL,  E X %  

EMMX % 

SOURCE: C o n s t r u c t i o n  employment estimates b a s e d  on l e t t e r  to A l a s k a  
Department of N a ~ u r a l  Xesources from Southern California Gas 
dated  tiarch 1 7 ,  1978. Other employment estimates from Federa l  
Energy Regulatory Commission, 
1978. 



TaLl i :  R-8. Reglanai Distribution n f  Eruployrnent 
P a c i f i c  Alaska  t 3 G  P r o j e c t  

- High Case - 
- Noderate Case - - Iadus~ria%izatioo Case - 

- Extreme High Case - 



9. Petrochemical Development 

I n  t h e  sp r ing  a f  1980, the State of A l a s k a  i s sued  a cal.1 f a r  

proposals to build a world-scale petrochemical plant in Alaska u s i n g  

n a t u r a l  gas liquids (NCL) from Prudhoe Bay ( O i l  and Gas J o u r n a l ,  

5/5/80) .  After s i x  proposals were submit ted  in June ( O i l  and Gas 

Journa l ,  6 / 2 3 / 8 0 ) ,  the s t a t e  selected a group headed by Dow Chemical 

Company and Shell Chemical Company to conduct feasibility studies o f  a 

petrochemical p l a n t  in the s t a t e .  Dow has proposed a p l a n t  to produce 

polyethylene, ethylene glycol, e thy l  benzene, s tyrene ,  cumene, propy- 

lene, but  m o l ,  and cjther products from t h e  230,000 BPD o f  NGL which 

will be produced onre  t h e  Northwest gas line becomes operational and 

Prudhoe gas is produced f o r  sale (Oil and Gas Journal, 9/3/80).  

However, the S t a c e  of Alaska has  on ly  2 one-eighth r o y a l t y  i n t e r -  

e s t  i n  the.NGL p ~ o d u c e d .  The major owners a r e  Exxon, Arco, and Sohio .  

Since studies indicate that a l a r g e  propor t ion  of the NGL will be 

required to make a plant economical, the  f i n a l  decision on what type, 

i f  aay, plant will be constructed is presently uncertain even i f  a 

p l a n t  is determined 80 be feasible. Exxrsn has authorized its own 

study of alternatives, and the Dow/Shell feasibility study will n o t  be 

completed until late this year*  Consequently, estimation sf f u t u r e  

development is qui te speculative. 

Emplopent  estimates were developed based on preliminary restfits 

o f  t h e  Dow/Shell feasibility study as presented i n  monthly progress 

reports to the s t a t e .  Currently, Dpw/Shell sees t h e  development as a 

two-stage process,  the f i r s t  inv~l lv iog scrmstmction OP a natural. gas 

liquids pipeline between Prudhoe and either Fairbanks o r  a tidewater 

IscaCion, as we13 as development of a ? h i n t  and marine terminal 

fa r i : l . i t y ,  and the second involving an expansion of Phase I capacity. 

I n  t h e  high case, it i s  a s s ~ j ~ s d  tha: on ly  Phase I capac i ty  i s  

developed, generating employment a s  shown in Tables S-9a and R-9a. 

In both the industrialization and extreme high cases,  both phases a r e  

comp!ete&, generating di rec t  employment as shown i n  Table S-9b and 

R-SSb, 



Table  3-9a. Statevide Employment By Sec to r  
3etrocbemlcal Development 

EMPS 



Table  R-9a. Regional Distribution of Employment 
Petrochemical Development 

- High Case - 

PTC.  



-r 5 - 9  5r; i~rr ; ide Employm?nent By Sec to r  
P2:rochemical Development 

- Indus~riai~zation Case - 
4 - excreme High Case - 

------- --- 

- '-, r V-Q (4 

~ i , t t i ~ ~ E :  See t e x t ,  



T a b l e  R-9b. Regional Distribution of E ~ l o p e n t  
Petrochemical Development 

- Xwdustrialiaatisn Case - 
- Extreme High Case - 



1 0 .  Beluga-Chuitna Coal Production 

USGS h a s  l o n g  recognized t h e  potential econolnic significance of  a 

l a r g e  number o f  beds of subbituminous coa l  on t h e  west  s i d e  of Cook 

I n l e t  near  Tyonek ( s e e  USGS, --.+.-- Coal Resources of Alaska,  1967) .  Recent- 

l y ,  several alternative proposals f o r  developing t h e  Beluga-Chuitna 

f i e l d s  f o r  e x p o r t  t o  Japan o r  o t h e r  P a c i f i c  rim locations have been 

consrdered ( see  P a c i f i c  Northwest Labora to ry ,  Beluga Coal F i e l d  Deve- 

lopment: S o c i a l  E f fec t s  and Management Alternatives, 1979, and Bechtel, 

Preliminary Feasibility Study:  Coal Export Program, Chuitna River F i e l d ,  

Alaska,  1980). In addition, a feasibility s tudy  is currently underway 

t o  examine t h e  potential f o r  use of such coa l  i n  the produc t ion  o f  

synthetic f u r l s  ( see  below).  

In  t he  h igh scenario and the  extreme high scenar io  as well- as the 

industrialization scenario,  it is asswed  t h a t  an LP-miklion-ton-per- 

year  operation i s  developed in t h e  Beluga-Chuitna area f o r  expor t  o r  

use a s  inpue  t o  a syathetic f u e l  producticrrl process. Cons t ruc t ion  

rrnployment peaks  a t  400 i n  1984,  and t h e  mine becomes ope ra t iona l  i n  

L986> requiring a l a b o r  force o f  765 (80 percen t  i n  mining,  20 percen t  

irx transportation) as shown in Tables  S-3-03 and R - l O a .  

In t h e  moderate case, a more modest expo r t  program i s  implemented 

oo a slower timetable. Product ion begins i n  1989 and eventually 

reaches 4 . 4  tons  p e r  yea r .  C o n s t r u c t i o n  begins i n  1985, w i t h  peak 

e m p l o p e a t  o f  400 i n  1987. Operations employment is 524 distributed 

YO percen t  i n  mining and 20 percent  i n  transportation, a s  shown i n  

Tab les  S-lob and R-lob, 

No coa l  development i s  assumed t o  occur  i n  the  low case.  





Table  K - L O a .  Regional Distribution o f  E m g B o ~ e n t  
Beluga Chuitua Coal Production 

- High Case - 
- Extreme High Case - 

- Industxialiaatisn Case - 





Table R-lob. Regional Distzibut i -on o f  Employment 
Beluga-Chuitna Coal Production 

- Moderate Case - 



11* G , S .  Borax Mining Development 

U.S. Borax h o l d s  claim to a l a r g e  molybdenw discaverj7 axaeal 

Ke t sh ikan .  I n  the high  and extreme h i g h  scenarios, it is assbumzd t h a t  

t h i s  deposit will be developed quickly, Mi-aBing emplayment beg ins  in. 

l a t e  1980, reach ing  a long-term level  of 440 by 1993, a s  shown i n  

T a b l e s  S-EL and R - 1 % .  I n  the moderate and $ow scenar ios ,  as w e l l  as 

t h e  industrialization case, no development i s  asswed .  



T a b l e  S - l l .  S t a t e w i e e  Employment By Sector 
MoPybdenm Maning 

- High Case - 
- Extreme High Case - 

SOURCE: U.S.D.A. F o r e s t  Se rv i ce ,  Elst U.S. Borax !lining Access . - -- Road 
f o r  Quar t z  Hill P r o p o s a l ,  1977.  -- - 



- High Case - 
- Extreme High Case - 



L2. ALuminw Smelting 

One possible e f f e c t  o f  the availability of low-cost hydropower on 

Ala ska  would be t h e  attraction 02 energy i n t e n s i v e  industries t o  t h e  

s t a t e .  Recent studies have examined t h e  potential of low-cost hydro- 

power f o r  attraction o f  such industries t o  t h e  s t a t e  ( s e e ,  f o r  

example, Pacific Northwest Laboratory ,  Energy Intensive Industries f o r  

A laska ,  1478 ) .  O f  a l l  industries gene ra l l y  examined f a r  such poten- 

t i a l ,  t h e  primary aluminum industry generally emerges as the most 

l i k e l y  to succeed i n  Alaska .  

I n  t h e  industrialization and extreme h i g h  s c e n a r i o s ,  i t  

assumed t h a t  a 180,000-%on-per-year afuminaann szneher i s  developed i n  

t he  Railbelt a rea ,  with construction beginning i n  1990. The plant i s  

operational by 1992. Construction ttmplo.pent peaks at 1,126 in 139B, 

and o p e r a t i o n s  employment reaches its long- term level of  800 by 1992,  

as  shawa i n  Tables S-12 and R - % 2 +  

No such development i s  assumed in any o f  the o the r  scenarios. 
* 



Table 55-12. Statewide Employment By Sector 
Almiam SmeRing 

- Industrializatisn Case - - Extreme High Case - 

SOURCE: B a t t e l l e  Pac i f i c  Northwest Labora to r i e s ,  
Alaska ,  Volume 11: Case Anal 



T a b l e  R-12. Regional Distribution of Employment 
Alaxninm Smelting 

- IndustriaXizatisn Case - 
- Extreme High Case - 



L3. S y n t h e t i c  Fuels  Development 

Together  w i t h  Placer  h e x ,  I n c . ,  of  C a l i f o r n i a ,  the Cook I n l e t  

Regional  Corpora t ion  has begun t o  investigate the fzssibility of  con- 

s t r u c t i n g  a $ 1 - 6  ' b i l l i o n  s y n t h e t i c  fuels  p l a n t  on Cook I n l e t ,  u s i n g  

c o a l  from i t s  Beluga f i e l d  c o a l  leases ( see  above).  The p l a n t  would 

c o n s u e  abou t  7 . 3  m i l l i o n  tsns of coa l  annua l ly  ( 9 

4 / 2 6 / 8 0 )  and  produce 54,000 bar re l s  o f  metEaanoB per day,  u s i n g  tecka- 

nsPogy demonstrated in about 20 methanol conversion f a c i l i t i e s  oueside 

of the  Un?lited S t a t e s .  The companies were w a r d e d  a g r a n t  i n  Aingust 

15880 from the Department sf Energy t o  conduct a $3.8 million feasi-  

b i l i t y  study- for the p l a n t ,  which is no t  expected t o  be complete until 

l a t e  1981. Consequently, employment estimates a r e  highly speculative. 

Xn the industrialization scenario, it is assmed that t h e  syn- 

t h e t i c  f u e l s  p l a n t  i s  constructed in conjunction with the 11 million 

t o n l y e a r  Beluga mining development, with t h e  7.3 million tons  requi red  

by the  p l a n t  used on site t o  produce methanol f o r  dxpor t  t o  the  West 

Coast .  

Cons t ruc t ion  begins i n  1986,  and the plant is operational by 

1990,  employing a full-time w o r k  force  of 208 persons.  

No synthetic f u e l s  development is included in any of the o t h e r  

scenari~s. 





Table  R - 1 3 .  Regional Distribution of E m p l o p e a t  
Synthetic Fuels Development 

- ZndustriaPization Case - 
- Extreme High Case - 

SFD. PAX 



I 4  S t a t e  C a p i t a i  Move 

,ILiinskan v o t e r s  i n  a referendm in. 1974 elec ted  ta move t he  state 

c a p i t a l  from i t s  c u r r e n t  s i t e  i n  Juneau to a new site subsequently 

chosen  a t  i d j l l o w ,  on t h e  sailbelt. 

I n  t h e  h i g h  and extreme h i g h  scenarios, it i s  a s s w e d  that this 

move begir rs  ~ , a  i983. It is a f u l l  move involving t h e  re.hebcation of 

some 2,750 s t a t e  employees, completed i n  1996 .  As shown i n  T a b l e s  

S-14 dr:d R - 1 4 ,  scns-tri.tc%icn emplopenk peaks a:t 1,560 i n  %9964.. 

Iri ;.he how, r n o d e ~ a e ,  and i r n d u s t a i a i . & z a i  s cena r ios ,  i t  i s  

a s s w e d  that- no capitat move is s u c c e s s f u l l y  fuxbded so t h a t  s t a t e  

goverm~hen t  remains i n  Juneau.  



Table S-14. Statewide Employment By Sector  
C a p i t a l  Move 

- High Case - 
- Extreme High Case - 

SOURCE: M. S c o t t ,  S o u t h c e n t r a l  Alaska's Economy and Population, 1965- 
2025; A Base S t u d y  and P ro jec t ioos ,  1979, High Scenario. -- 



T a b l e  R - 1 4 .  Regional Distribution of Employment 
C a p i t a l  Msve 

- High Case - 
- Extreme High Case - 



6 .  IiWUSTRY ASSWf %IONS 

I n  sddit i on  t a  the p r o j e c t - s p e c i f i c  assumptioris  de sc r i bed  above,  

s t h e r  portions a f  t h e  exogenous sectors a r e  a f f e c t e d  by t r ends  and 

events  which must be  a n t i c i p a t e d ,  inlrcPtough they  a r e  n o t  a s  d i r e c t l y  

t r a c e a b l e  t o  s p e c i f i c  development p r o j e c t s ,  Tiiaese s c a o r s  i nc lude  t h e  

following: t h e  portion o f  mining s e c t o r  eqXo'Jyment n o t  accounted f o r  

by t h e  above p ro jec t s ,  which w i l l  $e c a l l e d  "other mining"; the  agaci- 

c u l t u r q  f o r e s t r y ,  and fisheries industries i n  their e n t i r e t y ;  and the  

r e s i d u a l  c o q o n e n t  of manufactur ing emplopent  no t  ascounted f o r  by 

specific p r o j e c t s  or by activities as soc i a t ed  with fisheries ( i . e .  , 
food processing) sr f o r e s t r y  . pulp  and paper: manufacturing). 

The f irnal exogenous component of  empiojment is federal* goverment  

s e c t o r  employment. We t u r n  now to a discussion of t h e  assumptions 

used  t o  describe devel~pments in these s c c t o r s .  

H. Other Mining Activity 

I n  1 9 7 9 ,  t o t a l  mining sec to r  employment i n  Alaska was 5 , 7 7 3 ,  of  

which 5 ,354  was i n  oil and gas. O f  t h i s ,  2,633 was accounted f o r  by 

p r o j e c t s  d i s c u s s e d  above. The r e s i d u a l ,  o r  3,140, i s  c l a s s i f i e d  as 

" o t h e r  m i n i n g . ' V t  cons is t s  of administrative personnel in h c h o r a g e  

associated with minerals i n d u s t r i e s ,  a variety of pe t ro lem explora-  

t i o n  activities on the  North S lope  and elsewhere n o t  broken down by 

p r o j e c t  ( i - e . ,  the Husky ope ra t i on  in NPR-A, v a i i o u s  drilling contrac- 

tors  on s t a t e  and Native l ands ,  seFsmic work being conducted offshore 

p r i o r  t o  OCS lease sales ,  e t c . ) ,  and hardrock mining activities. 

I n  t he  h igh  and extreme h i g h  scenarios, it is assumed t h a t  such  

employment increases a t  a 2 pe rcen t  annual r a t e  from its cur ren t  

level.. I n  b o t h  t h e  moderate and i n d u s t r i a l i z a t i o n  s c e n a r i o s ,  it i s  

assumed t h a t  such employment increases a t  1 pe rcen t  annual ly .  I n  t h e  

low scena r io ,  such employment is a s s m e d  to maintain its 1979 level, 

as shown i n  Tables S-15 and R - 1 5 -  



T a b l e  S-25a. S ta tewiQe Employment By Sec to r  
Orilher 6kfirling 

- High Case - 
- Extrerije High Case - 

SOURCE: See text, 





Table  S-15b. Statewide Employment By Sector 
Other  Mining 

- Moderate Case - 
- Industrializatisn Case *m 

ORBIN. EPW 

EMPS 

SOalHCE: See t e x t ,  



T a b l e  R-15b. Regional Distribution o f  Employment 
Other Mining 

- Moderate Case - 
- Industrialization Case - 

BMN. EPH 

0.002 
0.082 
0.002 
0.002 
0 * 002 
0 .  ooa 
0.002 
0.002 
0 + 802 
0.002 
0.003 
0.802 
0.002 
0.002 
0.00:a 
0.002 
0.002 
0 a 0 0 2  
0.002 
0.002 
0 - 002 



T a b l e  S-15c. Statewide E m p l o p e n t  By S e c t o r  
Othe r  Mining 

- LOW Case - 

SOmCE: See t e x t .  



Table  R-15c. Reg iona l  Distribution o f  Employment 
Other Mining 

- Low Case - 



-j \k,,,, 2 v L L U ~  C L T ~  

Tht: . u s e d  fox the dgr~cuirure s e c t o r  -ire i iased on 

.r LB;ici: r t r ,  dei.7, !oped b y  ? t~cha l - !  S c o t t  ::I Sourhientrai A i . 3 ~  ks ' s i+Iconi.bmv - - -  - - -------.--A". 

d.l.4 ?o i>x !  d t  i o r i ,  1905-Li.25: i B j s r  Stt-idy aild P r o j e i t ~ o n s ,  i 9 7 9 .  - -  . - -.-.-.- ---------. .--~-----..----- -- ----- 

i l l  t h e  h r g b  stxj exErenas high scearail-ios, favurr4bLe s t a t e  ana 

r ccer<ml ;so2 ~ i : r e s  corrrb-iile with Eavorab9.e marke t  cond l  t r o n s  to prodrice 

L .rgr j .cuLtura_I deveiopmeats i n  Alaska ,  wl&h e m p i a y i ~ e n t  r e a r h s n g  

*+ ,nuO { ~ y  t h e  year 2 O O Q .  

i EZ b o t i ~   he rm~derate and ~r~dustr-xalizia~surm, s c e n a ~ - ~ ~ . ~ s  .;, either Less 

: r - i ; l : r -~ble  market condit .  ions o r  r e s t r i c t i v e  baald p a i i z i . e s  ? c i w e r  qr~odc'tl~ 

l - z i  dgx  L C ~ L ~ L C X ~ ,  adxh  .:mploymer~t --- .-" Lt-aL;ilng only 1 ,C.)7 by che :;.ear 2000.. 

Tile :.>k L ; C ~ I ~ S ~ X O  represents d ' 'wo~:s~. c ~ s ~ J ' '  T O T  a g r x c u i t u r e  i e v e -  

i u p t n e i i c .  ! )u r  ercher to restrictive s t d t r  2nd f e d e r a l  poilclrs c r  i o  

~ i i r  ~ ~ ~ r a b i e  market candltions, a g r x c u l t u r e  h e g l n s  a inng prrrod o t  

L e v e - i ~ u a l l y  i l i sappear ing  by I' 92. 

These a s sun ip i aus  are presented i n  Tables S-16 and R-113. 



T a b l e  S-16a. Statewxde Employment 3y Sec to r  
Agriculture 

- High Case - 
- Extreme High Case - 

AGR. SCH 



T a b l e  R-16a. Reg iona l  Distribution of  Employment 
Agr i eu l eu re  

- H i g h  Case -. 

- Extreme High Case - 

AGR . S C H  



Table  S-1Sb. S ta tewide  Employment By Sector 
Agriculture 

- Moderate Case - 
- Industrialization Case - 







TaBie R-l6o. Regiona l  D i s t r i b u t i o n  s f  E m ~ b l o p e n t  
Agriculture 

- Low Case - 



3 .  FLsheries/Food Processing 

I n  311 cases,  existing fisheries harvesting empl~yment remains 

corrstanr. th ror rghout  t h e  f o r e c a s t  p e r i o d  a t  i t s  c u r r e n t  level  of a b o u t  

h , 3 6 3 . 2  

I n  t h e  h igh  and extreme h i g h  scenarios, major exparlsion a f  

bottomfishing o c c u r s ,  w i t h  100 percent replacement o f  t h e  foreign 

tlsbing e f f o r t  w i t h i n  t h e  200-mile limit by t h e  year 2000. T o t a l  

fisheries h a r v e s t i n g  and processing employment rises to 17,489 by the  

yea r  2080,  as  shown i n  Tab les  S-H7a and W-E7a. 

I n  b o t h  t h e  modera te  and industrialization cases, a more moderate 

expansion of bottomfishing rep laces  50 percen t  of t he  fo re ign  fishiag 

e f f o r t  w i t h i n  t h e  200-mile limit by t h e  year 2000. Total.  employment 

reaches 1 6 , 4 8 3 ,  as shown in Tables  S-%7b and R-17b. 

I n  t h e  low scenario, no bottomfishing development occurs.  T o t a l  

eillployrnent remains a t  1 3 , 4 8 6 ,  as shown i n  Tables S-17c and H-17c. 

( I n  a l l  cases, f o o d  processing employmnt increases i n  t h e  same 

p r o p o r t i o n  as f isher ies  e n ~ p h o y ~ c n t .  This  assumes t h a t  any increase In 

t h e  p r o d u c t i v i t y  o f  fisheries can be  i t i~ tched  by corresponding 

increases  i n  food processing produa t i v i t y .  ) 

2 ~ a s e d  on p r o j e c t i o n  t o  19a0 oE estimates presentTed i n  G .  Rogers, 
Measuring t h e  Socioeconomic Impacts of Alaska's Fisheries, ISER, 4 / 8 0 .  -2 - 





Table X-17a. Regional Distribution o f  Employngent 
Fisheries/Food Processing 

- High Case - 
- Extreme High Case - 



T a b l e  S-17be S t a t e w i d e  Employnent By Sector  
Fishexies/Food Processing 

- Maderate Case - 
- Industrialization Case - 

FFP. WGM 
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T a b l e  S - 1 7 c .  Stat-wide Employment By Sector  
Fisheries/Food Processing 

- Low Case - 

FFP. RGL. 



T a b l e  R-17c. Regional Distribution of  Employment 
Fisheries/Food Processing 

- Low Case -. 



6 .  F o r e s  t r y / L g ~ m b e r ,  Pu.9p and Paper  Manufacturing 

111 1 9 7 9 ,  t h e  i4Haskax.l t inher i s t d u s t r y  harvested a p p r o x i m a t e i y  

500 m r l l ~ o n  boa rd  f ee t  of  lmber .  Ern1;~loynaent i r a  t h i s  i n d u s t r y  i s  

dtvided b e t w e e n  two s e c t o r s  o f  t h e  economy.. A small p o r t i o n  o f  

employr~~ent ( a b o u t  23  persons )  i s  c l a s s i f i e d  as fores t ry .  The remain- 

d e r  f a l l s  i n t o  manufacturing ( 3 , 2 2 1  i n  1979) .  

I n  t h e  h igh and extreme h i g h  scenarios, t h e  o u t p u t  of  timber 

r t s r s  t o  1 . 3  billion board f ee t  by the year  2000, representing a near  

doublxng o f  historical growth o f  output  i o  the industry. Assuming no 

increase  i n  the productivity o f  l abor  i n  t i m b e r ,  t h e  manufacturing 

empLoyment component o f  t h e  i n d u s t r y  grows t o  8,375 by t h e  year  2000,  

w h i l e  f o r e s t r y  grows to 6 0 ,  as shown i n  Tables S-18a and R18a. 

I n  t h e  moderate, low,  and industrialization scena r ios ,  t imber  

o u t p u t  rises t o  960 million board feet  by t h e  year  2000,  implying a 

r i s e  i n  manufacturing employment to 6 , 1 8 4 ,  and f o r e s t r y  t o  4 4 ,  as 

shown i n  Tab les  S-18b and R-l8b. The r a t e  of  growth in o u t p u t  i n  t h i s  

case is approximately equa l  to t h e  h i s t o r i c a l  growth i n  t h e  indust- .  
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T a b l e  S-18b. S ta tewide  Employm~nt By Sector 
Forestry/Lumber, Pulp,  a ~ d  Paper 

- Maderate Case - - I a d u s t z i a H i ~ a t i o r ~  Case 
- LOW Case - 



T a b l e  R-18b. Regional Distribution of Eqloymen t  
Fo res t ry /Lmber ,  Pulp, and Pager 

- Moderate Case * 

- Xndustrialiaatisa Case - 
- Low Case -. 

0.148 
6 , t 5 2  
o*  rsa 
0" 162 
6. "067 
O? $72 
Q .  178 
0. 983 
0. $89 
0.195 
0.261 
0.907 
0,284 
0.22 
0 . 2 2 9  
0.235 
0 . 2 4 2  
0.249 
0.257 
43.265 
0,275 



5 .  O t h e r  M a n u f a c t ~ ~ r i n g  

Ex~ jgenous  manufacturing employment p re sen t ed  t h u s  f a r  c o n s i s t s  of 

s p e c i a l  p r o j e c t  employment, t imber  employment, and f ood  processing 

employment. The r e s i d u a l ,  composed of 2 , 3 5 6  persons i n  1979,  o r  abou t  

1 . 4  p e r c e n t  of t o t a l  employment, produces a v a r i e t y  o f  manufactured 

p r o d u c t s  primarily f o r  Alaskan consumption. One i n t e r p r e t a t i o n  of  

this residual component is then 2 s  t h e  " loca l  serving" component o f  

waxauf acturing . 

Under this i n t e r p r e t a t i o n ,  other  manufacturing may be i n t e r p r e t e d  

as endogenous,  and t h e  question ar i ses  as to how t h e  endogenous r e l a -  

tions$ip shou ld  be spec i f i ed  i n  t h e  M.AP model. 

Research done a t  t h e  University of  Washington i n  t h e  e a r l y  1970s 

by Ullman, Dacey, and Brodsky (see The - Economic - Base o f  h e r i c a n  

Ci t ies ,  1971) suggests that there i s  a minimum percentage of  en~ploy- 

ment reguired i n  regions to serve l o c a l  needs and t k a t  this percen tage  

rises wi th  t h e  population of the region. That is, as the regiola 

becomes l a r g e r ,  its minimm reqllirements become a l a r g e r  share o f  

t o t a l  empEoyrae:a% so t h a t  l a r g e r  a r e a s  are  more self-contained, o r  

They estimate t h a t  t he  miaimm manufacturing requirement i n  

c ia ies  of TO,OQO te P2,50Q i s  3.5 percent  of t o t a l  employment bu% t h a t  

f o r  cities of 100,000 to 150,000, this requirement rises to 5 percent ;  

however, f o r  areas as la rge  as a million persons, the  p ropor t i on  on ly  

rises t o  6 . 8  percent .  

111 the high scenar io ,  it is assumed that increased population 

concentration raises the  l o c a l  serving wa~ufacturing requirement. t o  

3 percent .  I n  t h e  moderate scena r io ,  the propor t ion  rises t o  2 per- 

t e n t  from its current  1 . 4  percent; and i n  the How scenario, t h e  share  

remains 1.4 percent  of t o t a l  employmeat. I n  the industrialization and 

extreme high  scenarios? it is assumed t h a t  this effect is most pro- 

nounced, raising the required share t o  5 percent of t o t a l  employment. 



t~ E" CCL I Goverr-7ent  

kedcrai goverqment  h a s  ~lhays p l a ~ e d  a dominanr. r o l e  An 

rmp oyinerlt.  i n  r e c e n t  y e a r s ,  h o ~ ~ e v r r ,  such ~ ~ i ~ p l o y m e n r  has  been s t a b l e  

a s  :iccrtldsirig m i  l ~ t a r y  einpiojrrnrnt has  t.-en of f:.t*t by r u r i i g  civil l a n  

'rup l ;. ynel  t t  . 

f a  I F L  s c e n a ; i o s ,  f e d e r a l  ailitary emplopen t  remains cons tan t  a t  

c x ~ ~ t i n g  l e v e l s ,  js "owxi i n  T a b l e s  S-19 and I?.-19. h r a  the  low, mod- 

t.x. -e, 2nd i . n d u s t r ~ a l i z a t i o r a  scenarios, f e d e r a l  civilian empl.o:prnt 

g . - ~ w s  ~ l t  i t s  h i s t a r i c a l  rate o f  0 - 5  percent  annuafly, as  shown an 

. k b e z  ,I-2Chanc.i K-2t)b- I n  t k e  high case, thxs  growth  raLe doub les  t o  

1 ~ j r s ceo t  d t ~ x ~ u a l l y ,  a s  shown i n  Tab les  S-20a and  W-20a. 



Table  S - 1 9 .  Statewide Employmen& By Sector 
Active-Duty Military 

- All Cases - 

GFM. EQM 

SOURCE: Cu r r en t  va lue  from Alaska Department of Labor, assumed 
cons t an t  t k e r e a f  % e r e  



T a b l e  R-19. Regional Distribution o f  Employment 
Active-Duty Military 

- A l l  Cases - 



Table  5-20a. Statewide Employment By Sector 
Federal  Civilian 

- High Case - 
- Extreme High Case - 

GFC. EPW 

SOURCE: 1979 value  from Alaska Department of Labor, S t a t i s t i c a l  
Quarterly; t he rea f t e r ,  see t e x t  f o r  assumptions. 



T a b l e  R-20a. Regional Distribution o f  Employment 
Federa l  Civilian 

- High Case - 
- Extreme High Case - 

GFC E P W  





T a b l e  R-20b. Regional Distribution o f  Employment 
Federa l  Civilian 

- Moderate Case - 
- %nduskria%izatisn Case - 

- Law Case - 

0 706 
o r a g  
0 . 7 1 3  
0 ? r e  
0 a2 
0.724 
0 727 
0.731 
a.  "1'35 
0.738 
0 . 7 4 2  
0 . 7 4 6  
0 . 7 4 9  
0 7519 
0.757 
0 . a 6 r  
0 . 7 6 4  
(a. 768 
0.771 
0 . 7 7 6  
0 . 7 8  

0 . 7 9 4  
9 8-43 
9 893 
9 . 9 4 2  
B 991 

to. 042 
eo.092 
1 0 . 1 4 2  
$0 1I83 
1 0 . 2 ~ 4  
10 203 
10 347 
10.399 
1 0 . 4 5 %  
10.503 
to. 555 
10 608 
?0 66% 
1 0 . 7  14 
1 0  768 
10 .822  

0 fQ4 0 2 4 8  
0 . t Q 4  0 . 2 5  
0. 305 0 . 2 5 1  
8.106 0 252 
0.10"8.253 
0 .  f 0 4  0 . 2 5 5  
O .  ~ O E I  0.256 
O.tOEB 8 . 2 5 4  
0 .  $09 a 259 
0. $09 0 . 2 6  
0 . 9 3  0.26% 
O. t o  0. aea 
o.rut 0 . 2 6 4  
0 . 9 9 9  0.263  
0. 932 0.266 
0. $93 8 . 2 6 %  
O . $ * ' %  0269 
0 . 3 ) 4  0 . 2 4  
0 .  $ 1 4  0 . 2 7 2  
6. $15 0.973 
Ct.fI5 ~ 3 . 2 7 5  

0.935 
6. T3-6 
0. 136 
0. $34  
0. $38 

9. 138 
0.139 
0. t s  
0. rar 
0. 9 4 1  
0.t .oa 
0. 143 
0 .  $ 4 3  
0 .144  
O. rs5 
0.1146 
0. ,435 
0.347 
0 I S 8  
0. C r b l  
0. t 4 9  



7 -  Tourism 

Recent  changes in the specification of the M P  model have been 

made to n e t  o u t  t h o s e  portions o f  transportation, t r a d e ,  and service 

s e c t o r  employment generated by t o u r i s t  activity i n  t h e  s t a t e .  Such 

estimates a r e  now generated in f o r e c a s t s  as a f u n c t i o n  of  an  exsge- 

n o u s l y  fo recas t  estimate of total tourists visiting Alaska d u r i n g  t he  

f o r e c a s t  p e r i o d .  I n  1 9 7 9 ,  the Alaska Division af  Tourism estimated 

t h a e  565,400 t o l a r i s t s  visited the s t a t e .  

I n  tke h i g h  and extreme h igh  c a s e s ,  it i s  assmed t h a t  t h e  n m b e r  

o f  v i s i t o r s  continues to grow a t  a constant annual r a t e  of 6 p e r c e n t ,  

r e a c h i n g  over 1.7 miklian pearso- annually by the year  2800. I n  t h e  

a d e r a t e  and indlas t r iakizat isn? eases, cons tan t  growth of 4 pe rcen t  

annually ra i ses  the nmber  of v i ~ i t o r s  d o  1 . 1  million by the end o f  

the fo recas t  p e r i o d ,  I n  the low case, the amber of v i s i t o r s  grows a t  

2 percent  annually to over 760,000 by the year  2000.  

D .  M 

The following tables s a r i z e  the exogenous emplopewt assump-  

tions for each sf the five scenarios. 



Tdble S-2.1.  Sedtew~de Emphoyment By Sector 

- Extreme High Case - 

E M b 9  EMPRaF EMGF MTQT 



Table  R-21. Regional Distribution of E m p l o p e a t  

- Extreme High Case - 

6 7CB 
0 727 
0 737 
0 748  
0 756 
0 765 
0 772 
0 779 
0 78s 
0 794 
0 809 
0 888 
0 819 
0 823 
0 8 3  
0 838 
0 BQJ 
0 a53 
0 86 
8 868 
0 8 7 6  

0.563 
0. reis 
0 . 5 5 6  
1 .22  
t . r m  
2 soa 
0 . 1 6 6  

3.358 
6.933 
3.267 
3.6761 
4 . 7 t 7  
3 . 6 a l  
3.808 
3.811 
3 . 8 1 i  
3 812  
3 9 ? ?  
3 . 8 t 5  
3.816 
9 . 8 1 7  



T a b l e  S-22,  S t a t e w i d e  E m p l o p e n t  By Sector 

.- High Case -. 

0 . 2 " 0  
0 2 6 3  
4 . 1 0 2  
3 . 7 2 4  
4.559 
m 3 6 3  

la ) .  203 
7.054 
6 .  1171 
3.817 
3.234 
3 68 
4.939 
3.777'  
3.143 
4 564 
3.993 
2 681 
2.8169 
0.854 
9.345 



T a b l e  Reg iona l  Distribution 

.- High Case - 

1980 
$981  
$ 4 8 2  
79133 
l r i L n 4  

10r)S 
386 
Y 8 9 

"988 
989 
990 
($99 
9432 

3 
3 =a 

' 995 
7 93s 
1937 
.bee 
t ass 
1m 

2 aas 
2 . 3 9 %  
2 35% 
2.385 
2 4'181 
2 4 9 1  
2 468 
3 486 
2 5 0 %  
2 521 
2 539 
2 517 
2 574 
2 597 
7 61 
1 628 
2 665 
2 663 
2  6 8 %  
2 689 
2 717 



Table  S-23.  Sta tewide  Employment By Sector  

- Moderate Case - 

EXPS ECONX i ECQNXZ EPAT9X EMMX S EMMX2 

EMGF MTOT 



T a b l e  R-23. Regional D i s a r i o u t i o n  of Employment 

- Moderate Case - 

8 1915 9. T7f 2.52 - 0 . 3 4 1  4 . 4 1 2  0. 14 
8 989 8 669 2 . 5 7 9  0 . 3 1 3  4 6 f 5  0 $4  
8 199 9.7Lt 2.622 O . J * ~  4 0 rre 
8 279 9 . 8 5 2  2 77 0 . 3 1 6  4 . 7 3 2  0 .  14E 
8 9 9 s  9847 3 5  0.3r8 4 84  8. $02  

0 . 7 0 9  0 . a 0 3  0 . 9 1 %  1.39 0 .  t 1 8  0 .859 
0 . 7 5 3  0 . 4 0 7  0 . 9 4  9 .432  0 .  116 0.859 
0.784 0.41 0.968 1.334 O i 1 7  0 . 8 6  
0 . 8 2 6  6 . 4 r ~  0.99 1.336 0. 997 0.86 
o 567 0 . 4 1 4  1.016 1.337 0 .  raa  e.$sf 
o 0023 0 .417  r.oa4 r.3~9 O .  t q a  0 . 1 6 ~  
0 .95  0 . 4 1 9  1 072 1.341 0 .  1 1 8  0 . 8 6 2  
0.991 0 . 4 2 2  * . roe  t . 3 4 3  o r ( %  0.863 



Table S-24 .  StaLewide  Employment By Sec tor  

- Industrialization Case - 

EMP9 ECONX 3 ECQNX2 EMT9X EMMX B EMMX2 

EMAS EMPROF EMGF MTOT 





d r j ! > !  e 5-25 L t n t  eh n~ie Empfoyment By S e c t o r  

- LOW Case - 

p s j  ECONM l F L O & X Z  EMT9X EMMX 1 



T a b l e  K-25. Regional Distribution o f  Employment 



I l l .  -----..- The F i s c a l  Pokxcy --- ions 
- ---- 

i j ~ r t u , i i l y  d I L  p a s t  w o r k  done u s i n g  t h e  MAP f o r e c a s t i n g  model as 

wrii a s  work by  o t h e r  torecasters conf i rms  t h e  central role t h a t  s t a t e  

g u v e r n n ~ e r i t  f l s i a l  policy w i l l  p l a y  i n  shaping t h e  p a r t e r n  o f  f u t u r e  

~~c-onoro l i -  development i n  Alaska .  S t a t e  expenditures n o t  o n l y  de te rmine  

d l  rec  t g o v e r m e n t  e m p l o p e l l t  b u t  a l s o  a f f e c t  a11 endogenous s e c t o r s  o f  

liir t:corkumj t h rough  expenditures on goods and servxces and c a p i t a l  

improvements. The s t a t e  f i s c a l  scenarios d e s c r i b e d  i n  this section 

\ i ~ t r r n p c  t o  c o v e r  t h e  range o f  p l a u s i b l e  s t a t e  f i s c a l  b e h a v i o r .  

'Two t d c t o r s  a f f e c t  o u r  ability t o  p r o j e c t  t h e  course  s f  f u t u r e  

s t d ~ e  ~ I S C L I ~  policy. F i r s t ,  s i n c e  t h e  o n s e t  of petrialem prwcguction 

from Prudhcse Bay, s t a t e  r o y a l t y  and severance t axes  and o t h e r  

ri.source-bCxsed revenues  have o v e r t a k e n  expenditures and a r e  expec4-ed 

t o  continue "t increase over a s u b s t a n t i a l  p o r t i o n  caf t h e  f a recas t  

p e r ~ o d .  Secondly, t h e  e s t a b l i s h e r a t  o f  t h e  Permanent Fund and recent  

repeals ind g r a n t  programs c o n s t r a i n  t h e  u s e  o f  c e r t a i n  pc-l tcol .eb~ 

rrvenues- These recent changes limit t h e  usefhtlrntess of p a s t  f i s c a l  

uehav ro r  as  a g u i d e  to f o r e c a s t i n g  the f u t u r e .  

I n  t h i s  s t u d y ,  three sepinratie scenarios describe stlate fxsca l  

beh, , i i ior .  Tfne a s s m p t i a n s  determining t h e  growth of s t a t e  expendi- 

t u r e s  a r e  s i n l i l a r  t o  t h o s e  used  i n  t h e  May 1960 - 
tion f o r  t h e  Railbelr Study .  Growth i s  de f ined  i n  terms of r e a l  p e r  -- 

c a p i t a  governrQent expenditures. 

Between 1970 and  1072, r e a l  p e r  c a p i t a  expenditures grew at 

dlinast  24 p e r c e n t  annually ir. response to the $900 m l , l l i o r l  bonus 

p a p e n t  received f o r  leases  a t  Prudhoe Bay in 1969.  After  1 9 7 2 ,  t h e  

rare o f  p r awth  dropped t o  . 5  p e r c e n t  annually. I n  these  th ree  sce-  

n a r i o s ,  t h e  growth o f  r e a l  p e r  c ;p i ta  s t a t e  expenditures i s  d e t e r m i n e d  

by L L S  r e l n t ~ * r i s h i g t  t o  r e a l  per capx ta  income. Ln t h e  l u w  resporlse 

c a s e ,  i t  1s  dssm-ed Chdr t h e  Level o f  r ea l  per c a p i t a  expenditures 

s t y s  c o n s t a n t  throughout the  f o r e c a s t  p e r i o d ,  i n ~ p i y i n g  r h a i  r e a l  p e r  



3 i f d  ~ x p e r ~ i - i i  t u r e s  d e c  ilne as a fraction o f  r e a l  p e r  c a p i t a  income. 
'7' ? 

I ne moderatc r e s p o n s e  case  assumes t h a t  r e a l  p e r  capita e x p e n d i t u r e s  

::row a t  t h e  same r a t e  as r e a l  p e r  c a p i t a  income s o  t h a t  r e a l  p e r  

i d p ~ i a  e ~ c p e n d i t u r e s  m a i n t a i n  a c o n s t a n t  share  n f  r e a l  p e r  c a p i t a  

incoine.  i n  t h e  h i g h  response scenario, rea l  p e r  c a p i t a  expenditures 

%\-ow a t  1 . 5  r i m e s  t h e  r a t e  of r e a l  p e r  c a p i t a  income, thus increasing 

:as a p r o p s r t i o n  a f  r e a l  p e r  c a p i t a  income. 

Real p e r  c a p i t a  income i s  d e f i n e d  to exc lude  the income and 

population d i r e c t l y  a s s o c i a t e d  w i t h  premim-wage, enclave-type con- 

struction p r o j e c t s  which can d r i v e  up average r e a l  p e r  c a p i t a  income 

Ln t h e  s h o r t  r u n  q u i t e  dramatically, although only  temporarily. 

These growth r a t e s  app ly  to bo th  operating and capital expendi- 

t u r e s  b e g i n n i n g  with t h e  apprsximate base levels established by t h e  

1982 b u d g e t *  There a r e  f o u r  uses o f  s t a b  funds which a r e  no t  cavered 

$y t h e  normal  operaking and c a p i t a l  programs. Debt service is a 

function s f  t h e  l e v e l  of  past c a p i t a l  budgets and in te res t  ra tes .  It 

i s  a grcwing b u t  small increment to expenditures, 

'fhe three a t h e r  camponeats a r e  independent of the choice s f  

s c e n a r i o .  They have t h e  same value in the low, moderate, and h i g h  

case ,  F i r s t ,  begimisag  w i t h  t h e  1982 f i s c a l  yea r ,  a large expansion 

of g o v a r m e n t  s u b s i d i e s  f o r  such th ings  as housing and businesses was 

initiated through subsidized l o a n  programs. ~ h k e  programs are  

a s s w e d  to remain constant i n  r e a l  p e r  c a p i t a  terms. Second, begin- 

n i n g  in 1982,  a special c a p i t a l  p r o j e c t s  account is funded at 

$250 m i l l i o n  annually f o r  a p e r i o d  of t e n  yea r s .  This account is in 

addition to t h e  r e g u l a r  c a p i t a l  b u d g e t ,  and i-teminates in 1992. 

T h i r d ,  permanent fund con~ributions of two t y p e s  occur .  Twenty- 

f i v e  pe r cen t  o f  rcyalties and Lease bonuses from s t a t e  l a n d s  auto- 

matically go ~ n t o  the  permanent fund .  I n  addition, we assume t h a t ,  

following t h e  example set by t h e  1980 and 1981 legislatures, supple- 

mentary  contributions &re made into t h e  fund for several years in rho 

ear- iy  1 9 8 0 ~ .  'These siipp1pmerltary contributions termiizate in 1987. 



The -,aleres a s s u e d  f o r  t h e s e  variables i n  a l l  th ree  f i s c a l  b e h a v i o r  

scer rar ios  a r e  shown in T a b l e  2 6 .  

Permanent fund  ea rn ings  a r e  a l l  deposited i n  t h e  s t a t e  g e n e r a l  

f u n d .  A t r a n s f e r  program i s  i a s t i l t u t ed  i n  1981 along the l ines, best 

n o t  modeled a f t e r ,  the pegananent fund d ~ s t r i b u t i o n  prograal c u r r e n t l y  

under  c o n s i d e r a t i o n  by t h e  U.S. Supreme Cour t .  Initially funded a t  

$130 million, it. grows t o  maintain a constant p e r  capi-ta Bevel. T h i s  

program, shown i n  Table 2 7 ,  is a p a r t  sf the s t a t e  operating budget. 

and no& i n  addition ts it. 

Goverment revenues will vary between t h e  p r o j e c t i o n s  because of  

different bevels 05 tax c o l l e c t i o n s  generated by c8ifferen"elevels o f  

e c o m m i c  a c t i v i t y .  The petrolem-revenue p r o j e c t i o n s  used i n  t%ais 

s t u d y  and s u m a r i z e d  in Table 28 a r e  der ived  from t h e  June 1981 

Pe t ro l eum P r o d u c t i o n  Revenue Forecast  of t h e  Alaska Department of  -- 

Revenue ;and estimates made by t h e  au tho r s  f o r  rplventaes, reservoirs, 

and y e a r s  n o t  covered i n  t h a t  d o s m e n t .  

There  h a s  been no at ten lpt  t o  r e s t r a i n  t h e  growth o f  expenditures 

i n  these three  f i s c a l  b e h a v i ~ r  scenarios i n  response t o  revenue limi- 

t a t i o n s .  The situation is s 

government--the g e n e r a l  fund  and t h e  permanent fund.  T a b l e  29 shows 

t h e  annua l  ba lance  in each fund i n  t h e  moderate-moderate p r o j e c t i o n .  

Both funds  show substantial balances a t  the end o f  the p r o j e c t i o n  

p e r i o d .  I t  i s  noteworthy,  however, t h a t  t h e  genera l  fund balance in 

nominal d o l l a r s  has  peaked in 1399, and in r e a l  dollars, both t h e  

g e n e r a l  fund and permanent fund balances peaked i n  t h e  mid-1990s. 





Table  2 7 .  The S t a t e  T r a n s f e r  Program I n i t i a t e d  in 1981 
Comow to A l l  Three F i s c a l  Behavior Scena r io s  

( m i l l i o n  $1 





T a b l e  29 .  Annual S t a t e  Fund Balances i n  t h e  
Plodexate-Moderate P r o j e c t i o n  
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PFBAL = permanent  fund  balance 



The expenditure ru l e s  i n  these three  f i s c a l  behav io r  x e a a r i o s  do 

n o t  r e f l e c t  t h e  spending l i m i t  i n i t i a t i v e  passed  d u r i n g  t h e  specia l .  

session of  t h e  1981 l e g i s l a t u r e .  T h i s  spend ing  l i m i t  has n o t  y e t  been 

approved  by t he  v o t e r s ,  and i t  i s  n o t  c l e a r  how i t  would a f f e c t  expen- 

u i t u r e  p a t t e r n s .  I n  a l l  three cases, however, t h e  above e x p e n d i t u r e  

r u l e s  imply a considerable degree of  f i s c a l  r e s t r a i n t  i n  s t a t e  spend- 

i n g ,  resulting i n  t h e  accumulation of substantial permanent and 

d e n e r a l  fund  b a l a n c e s  by t h e  end o f  t h e  fo recas t  p e r i o d .  

However s h c u l d  t h e  l e g i s l a t u r e  f a i l  t o  exhibit such r e s t r a i n t ,  a 

q u i t e  d i f f e r e n t  s c e n a r i o  cou ld  develop i n  which a l l  " s u r p l u s "  revenues 

a r e  s p e n t  a s  a c c r u e d ,  t h u s  r e i n f o r c i n g  t h e  expected  mid-1980s boom, 

o n l y  t o  be fo l lowed  by a f i s c a l  c r i s i s  t h roughou t  the  1990s as  p e t r o -  

leum revenues d rop  i n  t h e  face  of  r i s i n g  expenditures. Consequent ly ,  

an  a l t e r n a t i v e  s c e n a r i o ,  termed t h e  f i s c a l  c r i s i s  s cena r io ,  war 

developed t o  be c o n t r a s t e d  w i th  t h e  p rev ious  three  cases .  

I n  t h e  f i s c a l  c r i s i s  s cena r io ,  a l l  of  t h e  economic scenario 

a s s m p t i o n s  of  t he  moderate c a s e  a r e  m a k t a i n e d ,  b u t  several v a r i a -  

t i o n s  on the policy scenar ios  a re  i n t r o d u c e d .  F i r s t ,  on t he  revenue 

s i d e ,  t h e  Pet ro leum Production Revenue Forecast  s f  t h e  October 1981 

Alaska Department  of Revenue was introduced. However, any additional 

revenues from developsments n o t  included i n  the  Rewenue Department 

f o r e c a s t  whick had been included i n  t h e  moderate case are  omitted from 

t h e  f i s c a l  c r i s i s  case. This  represents a somewhht more pessimistic 

assumption as t o  t h e  l o c a t i o n  o f  o t h e r  North Slope development 

activity (namely placing it o u t s i d e  of s t a t e  j u r i s d i c t i o n  on f e d e r a l  

properties o f f  s h o r e ) .  These r e v e m e  a s s m p t i o n s  a r e  p r e s e n t e d  i n  

Tab le  30 i n  comparison w i t h  s i m i l a r  assumptions from the  modelcate 

case, Second, a n  t h e  expenditurn side, operating e x p e n d i t u r e s  a r e  

initially a s s w e d  to faillow the same r u l e  a s  i n  t h e  moderate case, 

w i t h  r ea l  p e r  c a p i t a  operating expenditures rising (or falling) a t  t h e  

same rate as r e a l  p e r  c a p i t a  income. C a p i t a l  expenditures, on the 

o t h e r  hand ,  a r e  determined e n t i r e l y  by revenue availability. S p e c i f i -  

c a l l y ,  s u c h  expenditures are  asswied t o  e q u a l  90 percen t  o f  any 



T a b l e  30 .  T o t a l  P e t r o l e m  Revenues 
F i s c a l  Crisis and Moderate Scenar ios  

B.MM Moderate Case 
B . C C  F i s c a l  Crisis Case 



a c c m u l a t e d  g e n e r a l  fund  b a l a n c e  i n  t he  previous y e a r .  Such b e h a v i o r  

prompts a s u r g e  i n  c a p i t a l  expenditures throughout t h e  l a t e  1 9 8 0 ~ ~  as 

shown i n  T a b l e  31. By 1990,  s u c h  expenditures have peaked a t  n e a r l y  

5 billion d o l l a r s  and b e g i n  t o  f a l l  with t h e  exhaustioo of petroleum 

revenues. By 1997 ,  s u c h  expenditures a r e  curtailed as t h e  g e n e r a l  

fund ba lance  i s  exhaus ted ,  and c a p i t a l  expenditures t h e r e a f t e r  a r e  

limited t o  200 million d o l l a r s  annually, f inanced  by bond i s s u e s .  The 

exhaustion of  t h e  gene ra l  fund, however, prohibits expansion o f  oper-  

ating expenditures, which a r e  t h e r e a f t e r  limited to t h o s e  expenditures 

which  may be f inanced o u t  o f  a v a i l a b l e  c u r r e n t  revenues, as shown i n  

T a b l e  31, 



T a b l e  31. Expenditures and Fund Balances 
F i s c a l  Crisis Scenario 

EXeAP = GagLta l  E x p e n d i t u r e s  
EXOPS = Opera t ing  Expenditures 
CFBAL -- General  Ehnd F a l a n c e  
PFBLAL Permanent Fu rd  Salance 



Appendix B 

TIONS USED TO CALCULATE OCS EmLBUmNT 



1. Introduction 

T h i s  appendix d e s c r i b e s  i n  f u l l e r  d e t a i l  the assumptions u n d e r l y i n g  

the d i r e c t  OCS employment estimates p resen ted  i n  t he  t ex t .  I n  P a r t  11, 

t h e  ma jo r  de te rminan ts  of d i r e c t  OCS employment in Alaska are examined. 

P a r t  i f 1  t hen  p r e s e n t s  t h e  d e t a i l e d  development assumptions f o r  each of 

t h e  ten OCS areas scheduled for leasing. 

e n t  in Alaska -- 

The d i r e c t  ennzpfopent g e n e r a t e d  by Federal OCS developrazent i n  Alaska 

w i l l  depend on three factors: 

@ the technology of exploration and produc t ion  used t o  
"SOUiPCeS f i n d  and develop O@S r- 

e t h e  rate  a t  which OCS p r o p e r t i e s  are o f f e r e d  f o r  lease 
by t h e  F e d e r a l  government 

e t h e  rate and s i z e  Q £  resource discoveriecr, on such 
p r o p e r t i e s  

T h i s  section examines t he  relationship s f  each of these fac to r s  t o  the 

employment estimates presented in P a r t  III. 

A - 

T h e  development of  OCS o i l  and gas resources occurs in a ssries of 

stages: the evplara~ion phase, the development phase, and t h e  p r o d u c t i ~ r ~  

phasd .  While these phases  will t y p i c a 1 . l ~  over!.ap, each consists c \ f  a 

di.st4-nctive set of activities which generate direct  employment. 
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. : 111 r_i-le estiirraates presented bePorr6, such  activity i s  n o t  

l i  : l : L l ~ a \ d  e x p ~ i ~ , i . t l . y  in. ciriy of t h e  d i r e c t  t n p l o p e n c  estimates. 

3h i 1;: i -hd  g e u p l i y s i c a l  t e c h n i q u e s  descr ibed ari3 sapable of  Ic~cat i .ng 
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. *  : t :coverable  J ~ . L  a n d / o r  gas or of dei inea t i r rg  t h e  extent  J E  S U C ~  r - e s ~ r s r ~ e ~  

rrl.~::;~ -,he next s t a g e  of exploration consists of' act  :lal cir i2l i ing 6.nto t h e  

i l spez  r i v e 2  sr r u c t u r e s  'lay w i n n i n g  b idde rs  af cer t h e  lease sale, The 

,\r:set ~:r exp io ra t z i rv  drilling rnarks  t h e  bertginnirrg ~ . r ^  s i g r x ~ i i c a n t  d l r e c r  

e m p i ~ - ) y n ~ t ~ n t  genera t - ion  in Alaska,  

i'iie tr i .hn~2Logy used I:I 2xpi~ratury d r i l l i n g  :nzv invo lve  one oj- 

srveidl_ possible . i l t ;ern,ai l ives ,  Three  m e t h o d s  ire ~~1rrarn~7ni.y ~n use: iix-ill 

* .  s h i p s ,  srmisubmrrsibl2 driiiing r i g s ,  ind j a c k u p  rigs 

3ril.L s h i p s  &re self-prcpelled vessels wick one ur more driiling 

> - rigs i L j i d t r ? u  a ; rec t ly  Jn t h r  deck. 01 the vessr:. Driliing is ; c ;~rnp ; i shrd  



b y  positioning the v e h i c l e  over the d r i l l .  s i t e ,  while t h e  vessel is h e l d  

i~ position by e i t h e r  a system of  anchors and chains s s  a dynamic posi-- 

t i m i n g  gystem consisting o f  a series of  p r o p e l l e r s  and thrusters activated 

57 sensors detecting any vessel moveaent, mile d r i l l  s h i p s  may be used  

in deep waters (over 400 feet), they are sub jec t  to t h e  greatest degree  

of p l a t f o r m  movement due to wave action and are  t h u s  s u b j e c t  to t h e  great-  

e s t  risk of b r e a k i n g  t h e  d r i l l  s t r i n g  dur ing  p e r i o d s  o f  rough weather. 

The semisubmersible drilling r i g  is a l so  a floating platform, b u t  it 

is designed specifically f o r  rough wearher. Movements due t o  wave forces 

are reduced by locating t h e  major buoyant members of the structure beneath 

the surface o f  the water. The platform is supported by seeel columns 

attached to t h e s e  large underwater hulls. I t  is positioned either by a 

mooring system or a dynamic positioning system and may b e  used i n  water 

d e p c h s  from 150 to over 2,000  fee^. 

Jackup rigs c o n s i s t  of  floating p l a t f o r m s  attached t o  vertically 

moveable legs which can be exfended to t h e  ocean f l o o r ,  t h u s  lifting t h e  

platform o u t  of t h e  water and making it a bottom-standing rig. While 

this eliminates t h e  problems of motion and positioning characteristic 

of floating r L g s ,  it imposes a rather severe- limitation on t h e  d e p t h  of 

w a t e r  i n  which t h e  jackup may be used.  Cur ren t  d e s i g n s  are limited to 

water d e p t h s  of 350 f e e t .  



Such rechniques  as d r i l l  s h i p s ,  semisubmersibles, and j ackups  are 

of  limited usefulness in i ce - infes ted  waeess such as those which may b e  

1 
enceuncered in Northern  Alaska and some Western Alaska  waters, Xn 

such waters, drilling may be  limited to t h e  ice-free p e r i o d ,  u s ing  d r i l l  

s h i p s  o r  semis, AlternativePy, o t h e r  t echn iques  pioneered in areas such 

as t h e  Canadian Beaufort may extend t h e  d r i l l i n g  seasan, F ive  such 

cec'm~qi.ques hhve been d e . ~ e l o p e d .  

First;  i n  some l i m i t e d  applications, directional drilling from on- 

shore  t o  reach offshore targets may be p o s s i b l e ,  althclslgh t h i s  is n o t  

expected to have auch application i n  Alaska. 

A technique currently irn colfaglaon use in the southern CanadPark I3 -au-  

fort Sea inva%ves drilling f r a m  artificial islands. Such i s l a n d s  are 

generally L i m i z e d  t~ shall~gw waters (less than  50 feet)  and are con- 

structed from l o c a l l y  available materials such as gravel, sand, sr silt. 

Alternatively, an island may be constructed o f  ice by th ickening  the 

existing i c e  sheet t o  produce a ground6 "ice island- Such an island 

was constructed in t h e  Alaskan Beaufort Sea by Union O i l  in 8 feet of 

water in 1976.  

Thi rd ,  ballasred barges may be used to construct a drilling plat- 

form under such conditions by floating a barge to the drill site and 

1 
Much of t h e  discussion on ice technologies is based on Dames and 

Moore, "Alaska OCS Studiez Program Norton Basin OCS Lease Sale No. 57 
Petroleum Developmelt Scenarios," Appendix C, "Petroleum Technologj. 
and P r o d u c ~ i ~ n  '' 



s i . nk ing  it to t h e  ocean floor. Again, the technique is limited r o  v e r y  

shalhaw water (5  &a 1 7  feet). 

F o u r t h ,  in areas of land-fast i ce ,  drilling has been done f rom t h e  

ice i t s e l f .  T h i s  has been done in deep waters in the Canadian Arctic 

islands b u t  is not expected t o  be feasible in Alaska.  

Finally, ice-strengthened d r i l l  s h i p s  haxe been used surrcessfu:lly 

i n  t h e  Canadian Beaufor t .  Such d r i l l  s h i p s  permit drilling in deeper  

waters than can b e  accomplished us ing  artificial islands, but t h y  are 

l i m i t e d  t o  minimum depths  of over 66 f e e t .  

E m p L s p e n t  generated during the ex2lora tory  d r i l l i n g  phase will 

c~nsist of d r i l l i n g  personnel as well as suppor t  personnel to construct 

a n d / o r  o p e r a t e  onshore s u p p l y  bases and to supply  boats and he lkoprers  

t o  s h u t t l e  s u p p l i e s  and personnel to  he drill site* 

The onshore economic and social effects  af the exploratsry drilfing 

phase of OCS operations will depend largely on the' nrunber and type o f  

offshore rigs being utilized. Because of t he  specialized and transitory 

n a t u r e  of exp lo ra t ion  activity, much o f  t h e  personnel employed in such 

d r i l l i n g  will b e  experienced personnel from outside Alaska rather thar. 

l o c a l  residents.  Some loca l  residents, however, will be hired f o r  such 

operations, and o t h e r  migrants to t h e  area may take up residence in Alaska, 

w i t h  the  ex ten t  of t h i s  impactI dependent upon the technology employed. 

d r i l l  s h i p s  are likely to hav.2 permanent crews and are  l i k e l y  t o  require 



relativeiy l i t t l e  1: +sl Labor, w h i l e  jackups  and semis will require 

relatively more. Any of t h C  rigs, however, will requi re  substantial 

arrvunts of  support activity, performed t y  l a r g e l y  r e s i d e n t  l a b o r .  

2 a - 

Once o i l  and ga s  deposits have been demonstrated and delineated by 

e x p l o r a t o r y  drilling, a series of activities are begun to bring t h e  f i e l d  

i i l t o  production. The s p e c i f i c  activities invol,{:ed i n  t h i s  phase and their 

stquence depend on the produc t ion  technology utilized. The techrrologies 

currently available i n c lbde  both  f ixed p l a t f o r m  systems and subsea  pro- 

d u c t i o n  systems, 

Fixed platforms i n c lude  bo th  d r i l l i n g  and production equipment orr a 

p l a t f o r m  mounted on a s t r u c t u r e  which rests on t h e  ocean f l o o r .  While 

most conventi~nal f ixed  platforms consists s f  s t ee l  truss structures 

attached to the ocean floor by pilings, the rought  seas cornonly encountered 

i n  t h e  North Sea have led to t h e  development of new platforms c s n s t r u c t e d  

->rirnarily of concrete and h e l d  in place by t h e i r  own weight, which may 

range up ts a quarter of a million tonsE Because s f  the dynamic response 

of f i x e d  p la t fo rms  ts turbulent wave motion, it is generally felt that 

such systems will be limited t o  waters well under 1,000 feet in dep th ,  

Subsea completions, c u r r e n t l y  in l i m i t e d  use ,  involve t echno log i e s  

which pemi t  production in much deeper waters by drilling the production 

well from a mobile r i g ,  then p l a c i n g  the wellhead and production equipment 

on t h o  ocean f l o o r .  W i l e  t h i s  eliminates t h e  vulnerability of  t h e  system 



r o  turbulent seas,  i t  o b v i o u s l y  limits a c c e s s i b i l i t y  to the sys t em t o  

d i v e r s ,  d i v i n g  b e l l s ,  and remote-confsoELed robots. 

The sequence of  activities for f i xed  platforms b e g i n s  w i t h  t h e  

fabrication of t h e  permanent p l a t f o r m  onshore.  For s t e e l  platforms, 

Large numbers of  skilled personnel are r equ i r ed  f o r  fabrication, p r i -  

m a r i l y  welders. The f a b r i c a t i o n  of c o n c r e t e  platforms is  a l s o  h i g h l y  

l a b o r  intensive, though r e q u i r i n g  relatively fewer skilled workers. 

Once t h e  p l a t f o r m  is completed, it must b e  transported to t h e  product i .on  

s i t e  and insraabecl at a permanent l oca t ion ,  Inasmuch as decks and 

p r o d u c i n g  equipment must be  installed on steel p l a e f o m s  a f t e r  placement 

at t h e  s i t e ,  while concrete p l a t f o m s  are completed onshore ,  t he  i w s t a b -  

l a t i o n  crews for steel p l a t f o r m s  w i l l  be r e l a t i v e l y  larger,  I n  the 

scenarios presented below, all. fabrication of platforms is assumed t o  b e  

done o u t s i d e  of Alaska. Only i n s t a l l a t i o n  emp.hrment is genera ted  I n  

Alaska ,  

Once permanent platforms are installed, production drilling begins. 
Y 

After reach ing  t h e  maximum number of p roduc t ion  wells s u p p o r t a b l e  by a 

s i n g l e  p l a t f o r m ,  t h e  drilling personne l  w i l l  move on, l eav ing  a s m a l l  

contingent f o r  workover operations. A s  p roduc t ion  commences on t h e  p l a t -  

f o rm,  crews w i l l  be requi red  f o r  monitoring t h e  performance o f  each w e l l  

and c o n t r o l l i n g  and main ta in ing  the  p roduc t ion  equipment .  These crews 

will remain throughout  t h e  p roduc t ive  l i f e  o f  t he  f i e l d .  In addition, 

s u p p l y  bases and b o a t s  will b e  r e q u i r e d  f o r  bo th  t h e  drilling and pro- 

d u c t i o n  a c t i v i t i e s  offshore, 



Far subsea completi~ns, the sequence of activLties is somewhat d i f -  

f erent in t h a ~  dr Ff  Li~:g precedes ehe iris tallazion af production equipment, 

Drilling occurs  Erom mobi le r i g s  such as those used  for exploratory d r i l -  

i ng The producriun equipment is i n s t a l l e d  on the  w e l l  b y  a h i g h l y  

specialized and mobile crew and yequires relatively l i t t l e  manpower f o r  

e i ther  maintenance 3r m ~ n i & u r i ~ ~ g  after instafbation. 

3.  T r e a t m e n t .  S t o  

i ~ e r  p duc t ion ,  o i l  and gas rescdrces must be treated and traxls- 

p o r t e d  to ;tugage areas .  Lnrn f i l i a l l y  transpot-,rd t o  market. The r ia ture  

of f a c i l i t i k ;  requires in this &:age 7s: development will depend un a 

la rge  number of  s i te-specif ic  featu:.es :ch as distance t o  land, ocean 

d e p t h ,  p o r t  availability, and rates  of resource production. Treatment 

f a c i l i t i e s  ~ o u l d  range frsm facilities simply tc sepay>te ~--oduced a i l ,  

gas, and water ro  o i l  ref iner ies  and/or  LNG p l a n t s .  S t o c z p t  and/or trans-" 

fer  f a c i l i t i e s  may be i ~ c a t e d  ei ther  anshore or a f f s h o r ? ,  c o a ~ n e - ~ z e d  to 

produc ing  wells by systems of g a t h e r i n g  l i ~ ~ e s  and o f f s h o r e  p1pzXize;.1~. 

Direct e m p l o p e n t  requirements d u r i n g  this phase  i n v a l v e  b o t h  the 

eonasfiruction and operation.  of f a c i l i t i e s  r e q u i r e d  at zach particu1a.r  i ~ 2 i . d .  

The p r o p o r t i o n  of t h i s  l abo r  who are o r  become Alaskan residents w i l l . .  

depend on t h e  t y p e  of facility r equ i r ed .  Offshore terminals a n d / o r  

p i p d i n e s  will require s p e c i a l i z e d  construction crews l a r g e l y  composed 

u f  nonresident Lakox. Operations personnel, inasmuch as t h e y  will be 

e m p h y g d  f o r  l ong  p e r i o d s  e x t e n d i n g  throughout  the production l i f e  of  

t he  f i e l d ,  w i l l  represent a l a r g e l y  r e s i d e n t  workforce. 



B, R e s s u r z e  O c c u r r e ~ ~ s  ------- 

A major dererminant of t h e  level of OCS employment i n  Alaska, and  

the most significant determinant of  long- te rm OCS employm~nt, is t h e  

q u a n t i t y  o f  recoverable  r e s o u r c e s  e v e n t u a l l y  d iscovered on t h e  OCS. 

Ten areas s u r r o u n d i n g  Alaska ,  shown i n  F i g u r e  R - 1 ,  a r c  under con-- 

sideration f a r  OCS l e a s i n g  (see below). USCS h a s  estimated u n d i s c e v e r e d  

P. 
r e c o v e r a b l e  resources  i n  each of these hreas as follows: 

Gulf af Alaska 
Cook I n l e t  
E e d u f o r t  Sea 
Norton Basin 
S c .  George Bas in  

Kodiak. 
N. Aleutian S h e l f  
Navarin Basin 
Chukchi  Sea 
flape Basin 

T o t a l  o f  L O  Areas 
4 

Oi 1 
(Bi? - l i o n  Barrels) -- 

1 
See Oil and Gas J o u r n a l ,  3/ i71'80, p a  85. 

2 There  is a 95 percent  probability t ' .at  a t  least c h i s  ar., junt of 

recoverable resources  will be  d i s c o ~ r - r e d .  

3 ~ h e r e  is a 5 p e r c e n t  probability t h a t  a t  l eas t  t h i s  amcunt o r  
recoverable r e sou rce s  w i l l  be discovered.  

4 
Only  t h e  means of  t h e  individual areas  a re  additive, no t  t h e  

5 percent and 95 p e r c e n t  levels, so that column does n o t  sum t o  t o r a l .  





T h e  a c t u a l  amount o f  re r2urces  rscovercd f r o m  these areas,  however, 

is like-d* t o  be subs~arrinLly lowzr ihan t h j s  f u r  several reasons. First, 

fnr environmental o r  technical . e z s o n s ,  n o t  a:: c f  t he  acreage i n  each 

a.rea .:i' 1 b e  h?.ascd Secvnd,  6 .ien i f  these resources  ra.rtz discovered, 

unless t h e y  occu; in s u f f i c i ~ n t l y  c lose  proximity t-o e x h  o t h e r  o r  to 

cran.&jort  f a c i l i t i e s ,  t h e y  --my not  b e  produced. T h i r d ,  in some of t he  

areas  in northern and western ~ o a s t a k  w&%ers, t h e  estimates are can".ngent 

u n  the 2vallabiPity sf "ethnology as y e t  u n ~ r s v 2 d ~  

In the h i g h  scenario, i t  i s  assumed that discoveries o f  recoverable 

resoxrcrs eventually reach 18,8 billion barrels sf o i l  and 47 .4  t r i l l i o n  

c u b i c  f e e t  a f  natural gas, These discoveri2s are reasonably c : o ~ s i s t e n t  

w i t h  USGS mean estimates, as shorn above, 

In the moderate scenario, only 6.7  b i l l i s n  barre ls  of oil and 

16.4 trif9ion c u b i c  feet of natural gas are discovered. This may be 

interpreted as due  to a l o w  level of a c t c a l  resourcz occurrence andlbr 

t;s some combination of wide dispersion af discoveries, enwirslmentnl  

cons t ra i .n t . s :  o r  technical p~obJems. 

I n  t h e  low scenar io ,  t h e s e  f a c ~ o r s  combine' ? ar. dven more s e r i o u s  

limitation of discoveries ts 1 b i l l a o ~  barrels o f  o i l  and L 7 5  trillion 

c u b i c  fee t  of  n a t u r a l  gas ,  



6 ,  T h e  OCS Idea - 1 

_l__l_p-l__- 

i . k? J.. 

b., mejor determinant o f  CCS-rp'ated empioyn~nt i i i  Alaska ui  i 1 be t ,e 

r a t e  at which t h e  teJt.raL government chnorzs t o  >pen i h e  Lluicrr i m t i  en'3l. 

She] f LO development. I n  t h e  development  s c e n a r i o s  used  in this r q c  ~t , 

t h e  p r ~ p u s e d  five-vear s c h z u ~ l l ~  af ke s i n g  p r e p a r e l  F,v t h e  Set-retary o f  

I n t e r i o r  i n  1980 p r c v i d e s  t?.e point o f  reference L - L ? ~  ss;urnpL& :3 r e g ~ r c '  ng 

the  of  OCS leasing. Thr sched~l le .  s h o w  i n  F;g~?-e 2-2, d e s c r i t s s  

t h e  pattern of  p r o ~ d s e d  OCS Lease s-ies through 1985. Most likely, 

f u t u r ~  sa les  will be h e l d  aftex: 1985, w i t h  t h e  schedule at l e a s t  partially 

d e p e n d e n t  on t:ie r e s u l t s  o f  pre-1985 leasing. 

In the  h igh  case, it 1s assured t h a t  a l l  o f  t h e  pLllinned sales h e f o r e  

1985 are  i i ~  f a c t  h e ~ d  on schzdule and t h a t  chree additional sales ir. t h e  

areas O P  greatest resource potential (Beaufcrt Sea, Nauarin, and Chukcni )  

a re  h e l d  between 1985 2nd 1990c 

I n  t h e  moderate and industrialization scenarios, it is assumed t h a t  

a l l  planxed pre-1985 sales are held on s c i l ~ d u l e ,  b u t  that less erlcourag-- 

i n g  r a tes  of discovery of recoverable resources r e s u l t  in fewer post-1985 

sa les .  Two such sales are  h e l d  a f t e r  1.985 i n  t he  Nav3rin Basin and the 

Chsnkchk Seas 

I n  t he  low s c e n a r i g ,  o n l y   he areas of greates t  r e s o u r c e  porential 

(Beaufort  Sea, Flavarin, and Chukchi) are  l e a s e d  3ecween now aild 1985,  

and  no sales are  kk.21$ thereafter. 
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I l i  ~ h e  i k ~ f i i t  S C ~ I X ~ P X O ,  i t  is  awurned that O,45 b i t l i . u n  barrels of  

( t i  l 2nd i. ,25 t r i !  l i o n  C L ~ J C  kcet of gas art: discovered on acreage leased 

111 + i i l \  hC)di r3t.c and dluw cases> explordtion o f  t r a c r s  I2asecl i n  1980 

f' t > c : )  I I v t  J ~.i.~nl,rrxerc i a3  d i s c o v e r  i.es, and t he  ;l trac t s  are  abandoned 1 ~ ) ~  

108 3 , '1s c' >wr3 i i t  ' a b l e  B--2, 



TABLE 8- 1 . DIRECT EMPLOYMENT REQUIRmE1;TS : GULF OF ALASyU P 

HIGH CASE 

(thousands of pe r sons )  

T O T A L  

@ 

[-! 8:) cp 2 
-'K 

8a 1 c -8 

ft, 125 
0,14;7 
111 * I:! 5 3 
E l  , [I 54 f: 

* &? 7 &$ 

, 3 roe 2 
0, 44 
rl, 44 
!'j@ 445 

.- i- Cr , .d 5 4  
e f ,  ::47 
r:s , 5 4 9 
i:1 * 1; 5 2 
- .Z' e --, +_e , -.) c 
- T, E -- U c ,' ch 

. * ~ g ' r  -# 

* \:t -1 c-. 
0,::52 
[I, :!52 

KE'x': Em9 = Petroleum 
EGONX = Constxuc&iow 
LT9X = Transpo r t ae  i o n  
E P M  - Manufacturing 
- -- -. --- -- 

1 
Assumes two lease s a l e s ,  i n  1976 and 1;8C Acri-c . i ty  a s s u c i a t &  

with  he 1976 s a l e  h a s  erzded w i t h  n o  csmqcrcial d i s c o v e r i . ; ~  The 2980  
sale $ 5  assumed 6 0  r e s u l t  I n  c o m c r c i a l  discoveries cf O e < 5  BBO and 
%,25 TCFG, Ernplt2yner;t  estimates taken from rrzoCera-e case  scenario 
de ,c r . ibed  i n  k:jidler.a"a G ~ i b f  of  A P a s k ~  Sa l e  55  Final E I S ,  



T m L E  3-2 ,  DIRECT E W L O W E m  KEQUIRmENTS, GULF OF CUJASiCA 
L 

MODEgATE CASE 
LOW CASE 

(thsusands o f  persons) 

St.r  'Tzble G - l  f o r  k2y tc v a r i a b l e s .  
X 

Lklssumes  t w c  lease sales, in 1 9 1 6  znd 1950. dccivity associated 
w i t h  the 1976 s a l z  has  t z m i n a t e d  wick no csn2erciai d i s c o v e r i e s .  So 
cci~~:i~c.rci;il d i s c o v e r i e s  r e s u l t  from :be 1960 sale. E-,plo"gxenc consists 

r f ?  s o l e l y  of exploration a c t i v i r y ,  estinaced as descriSe2 ix r se  zsp:ora- 
t i c 2  s o k y "  s cena r io  prcscnted in Nuskey  and Teh2shy ,  ?;orrhern Gulf of - A 1 . x X a  P e t r o l e d m  Development Scenarios: riznccic 2nd 3szsgraphic I-pacts, 
OSS T e c h n i c a l  Repcrt 3 L ,  58, p a  18;. 



8. C o o k I n l e t  ------ 

I n  the h i g h  ease,  it is assumed t h a t  3.67 biltioc barreis L j t  o i '  

~ i n d  7 ie !7^J  trillion c u b i c  feet o f  gas a r e  d i s c o v e r e d  a n  craccs 1;-ased th is  

year (1981) Direct eapLoynent peaks  at dvzr  900 i n  !987, b e f o r  ~2 f 2 i ;  i~ig 

r o a long-term levt .1 of a b o u t  800 in 1991 ss skzob~i~ A =  Table B-3. 

I n   he ~ i o d e r a r r  case, acreage leas d in 198; y i e l d s  . 3 3 2  b i l l i i l n  

t l a . r r t ? :~  0 f  r e c o v e r a b l e  o i l  an$ G, 581 trill ion  c u b i c  feet of re-overabie 

i s  5npioyment p e a k s  at about 500 in 1987, failing t v  a long-t-erm l e v e l  

~ j t  C L 3  il 1991, as shown in Tab le  B-4. 

i n  ih: low case, no commercial discoveries r e s u l t  from exploration 

o f  t r a c t s  l eased  in 1981, and t r a c t s  a re  abandoned i n  l95:, as shown in 

T a b l e  B-5* 



HIGH CASE 

( thousands  o f  persons) 

See Table R - l  f o r  key to variables. 

1 assumes two lease  sales, in 1977 and 1981. The 1!h7 

in no commercial discoveries, b u t  t h e  1981 sale results in 
0.67 BBO and 1.173 TCFG. Employm.snt estimates f o r  t h e  1977  
cf exploraticn only. Empl.oyment estimates for the 1981 sal 
from a development scenaric described in ISER,  Lower Cook I 
and Regional  Population n d  Economic Systems Impact Analysi 

sale r e s u l t s  
discovery of 
sale consis$ 

e are taken 
nPet Statewid 
s, Table 3 ,  p 



NODERATE CASE 

(thousands of persons) 

EMP9 ECQNX EMT9X EMMX 

See Table B - l  f a r  key $0 variables, 

1 
Assumes t w o  P e a s e  sales, in 1997  an2 1981- The 4974 safe results 

in no coramercial discoveries, b u t  the 1981 sale results in discovery of 
0 . 3 3 2  BBO and 0.581 TCFG. Employment estimates for the  1 9 7 7  sale consist 
of exploration only .  Empaoyment estimates f o r  t h e  1381 sale are taken 
from a developren t  scenario described in ISER, Lower Cook Inlet Statewide 
and Regional  &~pulation and Economic Systems Impact Analysis, Table 2 ,  
p. 6 .  



TABLE B-5, E)IR.EC% 5IeLOYmNT REquIREmNTS, COOK I-mET 1 

LOW CASE 

(thousands of persons)  

See T a b l e  B - l  f o r  key to variables. 

'~s9umes two lease  sales, in 1977 and 1981, each followed by explora- 
tion ac t i ly i ty  b u t  no comercia1 discoveries. Exploration employment 
estimated by Alaska OCS Office f o r  study of Lower Cook I n l e t  OCS Sale 60.  



i', -- Ber-zafs,:",~ea -- 

En the h i g h  s cena r io ,  it is assumed t h z t  two additional lease sales 

c ! ~ L :  held in t h e  B e a u f o r t  Sea in 1983 and 1986. Acreage l e a s e d  in t h e  I979 

s a l e  y i e l d s  discoveries of 1 3  billion bar re l s  of o i l  and 4 2 ' 4  trillion 

c u b i t  f e e ?  05  gas .  D i s c o v e r i e s  from 1983 leased acrezge t o t a l  1 . 3  b i l -  

Lion b a r r z l s  of oil and 3.25 trillion cub ic  f e e t  of g a s .  The 1986 sale  

rcsul~s i n  d i s c o v e r i e s  o f  0 8 8  b i l l i o n  barrle:;  of o i l  and k , 6  trillion 

c u b i c  f e e t  of gas ,  Toea1 d i scove r i e s  amount t o  4 billion barrels o f  o i l  

and S s 6  t r i l l i o n  c u b i c  f ee t  of gas,  Employl.plc.nt peaks  a t  over 3,300 i n  

1994 ,  f a l l i n g  t o  a b o u t  2 ,640  by the  end of the  forecast  p e r i o d ,  as shown 

i n  Table B - 6 ,  

In the moderate case, acreage leased in 1979 yields discoveries sf 

1 , 3  b i l l i o n  bar re l s  o f  o i l  and 3.25 t r i l l i o n  cubic  f e e t  of gas. A second 

sale in 1983 adds  0 , 8  billion barrels  of  o i l .  and 1.6  trillion cubic feet 

of g a s ,  b r i n g i n g  t o t a l  d i s cove r i e s  t o  2 . 1  billion b a r r e l s  of oi% and 

4 .85  t r i l l i o n  c u b i c  f e e t  of gas .  Employment peaks a t  over 2 ,200  i n  1991 

b u t  f a l l s  t a  under 1,560 by t h e  year  2800, as s h s w  i n  T a b l e  B-7. 

t 

I n  t h e  low case, 1 billion barre ls  of  o i l  and 1.75 t r i l l i o n  cubic 

feet of  gas are  assumed, h a l f  discovered on acreage leased in 1979 and 

h a l f  on acreage l e a s e d  in 1983.  Employment peaks a t  over 1,200 i n  1993, 

falling to less than 700 by t h e  year 2000, as  shown i n  Table B-8. 



HIGH CASE 

(thousands of persons) 

EMMX 

See T a b l e  B-l f o r  key t o  variables, 

1 
Assumes three lease sales--in 1979, 1983, and 1984--resulting in 

t o t a l  comercia1 disccs%~eries of A , O  BBQ and TCFG; Discoveries asso- 
ciated with the f i r s t  sale t o t a l  1.9 BBO and 4.75 TCFG; those associated 
with t h e  second are 1-3 BBO and 3.25 TGF6; and those with the  t h i r d  are 
0.8 BBO and 1.6 TCFG. Emp%ament estimates associated with t he  9979, 
1983, and 1986 sales correspond to the Nigh Find Scenario, the  Moderate 
Find  Scenario, and the Low Find Scenario, respectively, as presented in 
Alaska OCS S t u d i e s  Technical Report  18, Beaufort Sea. Petroleum Develop- 
ment Scenarios: Economic and Demographic Impacts, Tables 3 . 2 ,  3.8, and 
3 . 6 ,  respectively. 



TABLE B-7. DIRECT EMPLOYMEm BEQULKEMElqTJTS, BEAUFORT SEA 
1 

MODEMTE CASE 

(thousands of persons] 

EMMX 

See T a b l e  B - l  f o r  key to variables.  

1 
Assumes t w o  lease sales,  in 1979 and 1983,  resulting in t o t a l  com- 

mercial discoveries of 2 . 1  BBQ and 4.85 TCFG. The 1979 sale results in 
discoveries of 1.3  BBQ and 3 .25  TCFG. Emplopent  estimates f a r  t h i s  s a k  
are taken from Alaska OCS S t u d i e s  Technical Report 18, Beaufor t  Sea Petro- 
leum Development Scenarios: Economic and Demographic Impacts, ??oderake 
Find Scenario, Table  3.8, p. 89. The 1983 sale results in discoveries 
of 0.8 BBO and 1 .6  TCFG. Empyo~ment estimates are a l so  from Alaska. OCS 

Studies Technical Report 18, Low Find Scenario, Table 3 . 6 ,  p .  86. 



2 

A s s ~ ~ e s  m u  sales, in 1979 and 1953, resuiting in t o r a i  d i s -  
\I .\. e L- yLe c f  1.0 BEG and 1.75 TCFG, half on acreage leased in the first 

r ,, half i q  t h e  ssconb.  P) tmplo)meiit estimates for each sali ~aken from 

i , ~ ~ ~ i ~ r i o  described in Seaufor~ Sea D r a f t  EIS, T a b l e  III.C.Z.3, p. 2-38. 



Ti: t h e  h i g h  case, i t  is assumed that 0. 3 1  Sl l l  i s > t i  D z T T e  :, r f a ,  ' 

.< . l i j  1 . 2 t ri: I. ion c u b i c  f e e t  of gas a r e  discovered on at.reai;< k:,tst.c ~ i -  

b I-) (3 scheduled 1982 s a l e .  E m p i o m e n t  peaks at a b o u t  I ,  309 i r ,  .9YO biA!urt2 

:.L i i a p  to a long- te rm l e v e l  of  abou t  850 by 1995, as skiow; ' Lawe~ b--% 

:I; the moderate case, acreage  leased in  he s c h e d u l e ~ d  :982 s~ - t d  

;-t ..;ill c s in no cnmc.rciaS discoveries. Employment in exp  Lorat iur ;  p t : a K s  

.i: 9 2  11-1 1 9 f 4 G 9  b e f o r e  t h e  tracts are abandoned i.n 1986, as xiaowi. i r b  

Tabli. B-IL?. 

i i ~  the low scena;io, no sa le  a e c u r s  in thy E o r - ~ o n  Basics 



T U L E  R-9. DIRECT EMPLUWENT REQUIREMENTS, NORTON BASIN 
k 

3IGH CASE 

(thousands of persons) 

See T a b l e  B-E f o r  key to variables, 

1 
Assmes  a single lease sale  held in 1982, resulting in commercial 

discoveries totaling 0.38 BBO and 1.2 TCFG. Employment estimates from 
scenar io  described in P o r t e r ,  "Bering-Norton Petroleum Development 
Scenarios: Economic and Demographic Analysis, Table 2 4 ,  p. 140. 



TABLE B - 1 8 ,  DIRECT EmEo WTS, NORTON BASIN 1 

MQDEUTE CASE 

(thousands of persons) 

EMPS ECDNX EMTSX EMMX 

See Tab le  B-P f o r  key ts variables* 

1 
Assumes a s i n g l e  lease sale h e l d  in 1982, followed by exploration 

b u t  no commercial discoveries. Employment estimates from "exploration 
~ n l y "  scenario descr ibed  in P o r t e r .  "Beri~lg-Norton Petroleum Development 
Scenarios: Economic and Demographic ~nafysis," Table  23 ,  p. 139. 



E, St, George Bas in  

In the h i g h  case, it Ls assumed that 2 , L 6  b i l l i o n  b a r r e l s  of o i l  

and 6 .12  trillion c u b i c  f e e t  of  g2s are  d i s c o v e r e d  on t r a c t s  leased i n  

t h e  s c h e d u l e d  1982 sa le ,  EmpBogsmefat peaks at n e a r l y  2,600 im?, 1989, 

everatua_lil_y falling t o  a long-term level of about  1,600, as shorn i n  

T a b P z  B-11, 

I n  t h e  moderate case, i t  is assumed t h a t  exp lo ra t ion  following t h e  

planned 1982 sa le  r e s u l t s  i n  no comiercial discoveries. Exploration 

employment peaks  at over 100 b e f o r e  t he  tracts are  abandoned in 1988, 

as shown i n  T a b l e  B-12 ,  

In the low case, no sale is h e l d  i n  t h e  S t .  George Basin .  



NT EQU$REMENT$, S T ,  GEORGE BASIN 1 

H I G H  CASE 

(thousands o f  persons) 

See Table B-1  f a r  key f a  variables. 

1.3 . 
e 

0, 
0, !:a57 
0,Q91 
O,IGZ 
OIB1254 . 
0 @ 3g*;,'q Pa 

08 E e l 6  
s]. 83 
O R 7 1 1  
13 , 7 1 f 
i:i eB 7 1 1 
0* 71 1 
~1.7% 1 
0 , 7 1 1 
13,718 
8.791 
@:I , 7 1 1 
00711 
[a, 71 8 

I 
Assumes a single lease s a l e  he ld  in 1982, resulting in discovery 

of 2.16 BBO and 6.12 TCFG. Egployment estimates from "Moderace Find'" 

scenario developed by Alaska OCS Office f o r  s t u d y  c f  S t ,  George OCS 
Sale 70*  



1 
T-43tE 3---12* 2IRkiCT EPPLOBwEST REQUIREWNTS, ST, GEORGE BASIN 

MODEMTE CASE 

( thousands  o f  persons) 

3 

-Xsss-;es 4 single lease sale held in 1982 ,  resulting in no commercial 
* .  
a -i s,-- 7 7 - 3 - y  i 7 - 
,, C , y k , - ~ ~ ,  zzpfoymswt estimares assscia ted wirh exploration a c t i v i t y  

5s escixaced by Alaska OCS Off ice  f o r  s t u d y  of S k ,  George OCS 
. <  - l o 7  ,- scenaric, 



I - ,  Modliak 
"---"--- 

In  t h e  h i g h  case, it i s  assumed t h a t  0.332 billion barrels of oil 

i3nd 0.581 trillion c u b i c  f e e t  of gas are  discovered on acreage leased 

i n  the scheduled 1983 sa le .  Employment peaks a t  n e a r l y  500 in 1989 

b e f o r e  f a l l i n g  t o  a long-term l e v e l  of about 4 3 0 ,  as shorn in Table B-13. 

Xn t h e  moderate case,  exploration following t he  scheduled 1983 sa le  

r e s u l t s  in no commercial discoveries. Exploration employment peaks a: 

nearly 300 i n  1985 ( s e e  Table  B - 1 4 ) ,  before  the tracts are  abandoned in 

1988, 

I n  t h e  low case, no Kodiak sale is h e l d .  



G ,  North Aleutian S h e l f  

I n  t he  h i g h  case, it is assunied c h a t  0 . 3 3 2  billion ba r r e l s  of 011 

and 0.581 trillion c u b i c  f e e t  of gas are discovered on acreage leased i n  

lrhe scheduled 1983 sale.  E w p l s p e n ~ :  peaks a t  n e a r l y  500 i n  1983 be fo re  

falling to a long-term level of about 430,  as shown in Table B-15. 

I n  the moderate case, exploration following the  scheduled 1983 sa l e  

r e s u l t s  i n  no commercial discoveries .  Explorat ion employment peaks a t  

n e a r l y  300 i n  1985, before t h e  t r ac t s  are abandoned i n  1988, as shown 

in Table  B-16 ,  

I n  t h e  Isw case,  no North Aleutian S h e l f  sale is h e l d ,  



T ~ E E  ~ - . 1 3 .  DIRECT EWLOTdmNT W4QU$REElGS K Q D I M  P 

HIGH CASE 

(thousands of persons) 

EMF9 ECQNX EM898 EMMX 

See Table B - l  f o r  key to variables. 

'ilssuees a single lease sale held  in 1983, resulting in commercial 
discovery of 0.332 BBO and 0.581 TCFG. Environmental conditions assumed 

t o  be similar to Lower Cook I n l e t .  Employment estimates adapted from 
Low Find Scenario used in Lower Cook Inlet Statewide and Regional Popu- 
lation and Ecocgnic Systems Impact Analysis. 



'SABLE B-14, DIRECT E W L Q M E K  REQUlREmNTS, K O D X M  
P 

MODEUTE CASE 

(thousands o f  persons) 

EMTSS EMMX 

See Tab12 B-P fs r  key t o  variables, 

l 
Assumes a sing1.e lease sale h e l d  in 1883, resulting in no comer- 

c i a% disc~venr ies .  Eag lopenf -  estimates a r e  exp1sratia1-i emp%s)yaent e s t i -  
mates used  by Alaska OCS Office in s t u d y  a f  W ~ d f a k  Sale 4 6 *  



ENTS, NORTH fiEUTIk$"J SHELF 1 

HIGH CASE 

(thousands of persons) 

EMPS ECDNX EMTSX EMMX 

See T a b l e  B - l  f o r  key to var iables .  

7 
"~ssumes a single lease sale he ld  in 1983, resulting in commercial 

discoveries oE 0 .332  BBO and 0.581 TCFG. Employment estimates adap ted  
Eron scenar io  used in s t u d y  o f  Lower Cook Inlet Sale 60, presented in 
Lower cook I n l e t  Statewide and Regional  Population and Fconomic Systems 
I ~ ~ p a c t  A n a l y s i s ,  



NTS, NORTH $s;eEUTLuq SHELF 
1 

MODEMTE CASE 

(thousands of persons) 

EMTSX EMMX TOTAL 

See T a b l e  8 4  f o r  key t o  var iables ,  

'~ssumes a single lease sale held in 1983, resulting in no commercial 
d i s c a v e r i e s ,  EsnpLogment consists of expfsratian ackivity only, on a scale 
sinilar t o  tha: estimated by Alaska OCS Off ice  f o r  srudy of Kodiak Sale 4 6 .  



W e  Navarin B a s i n  

In t h e  h i g h  scenario, it i s  assumed t h a t  t h r ee  sales--in 1984 ,  1987,  

and 1989--result  in discoveries totaling 4.32 billion barre ls  o f  o i l  and 

1 2 2 %  t r i l l i o n  c u b i c  f ee t  of  gas, ha l f  on acreage leased  i n  1984 and 

half on acreage leased i n  1989,  The 1989 sale results i n  no c smers i a l  

d i s c o v e r i e s .  F;~ploymaesrt peaks s a t  over  4,200 i n  1994,  b e f o r e  falling t o  

long- te rm Bevel of about 3,200, as sham in Table B-17-  

I n  t h e  moderate scenar io ,  2.16 b i l l i o n  barre ls  of o i l  and 6.12 t r i l -  

l i o n  cub i c  f e e t  of  gas  are  discovered on acreage leased i n  t he  schedu led  

1984 sake, A second sale i s  h e l d  i n  1988, fol lowed by exploration but 

no f u r t h e r  commercial discoveries .  Employment peaks a t  n e a r l y  2,700 i n  

1991 ,  before  f a l l i n g  to a long-term level of about 1,600, as shown i n  

Tab le  B-48. 

In t h e  low case, +he scheduled 1984 sale i s  he ld ,  b u t  the subsequent  

exploration effort yields no commercial discoveries. Exploration employ- 

ment reaches over 100 persons until the tracts are aba~idoned i n  1990, as 

shorn i n  Tab le  B-19. 



H I G H  CASE 

(tkrousands o f  persons) 

E PigF'9 E C O P ~ X  EMTSX EMMX 

. 
, 

13 . 
@ 

is . 
(1 , i:a 8 4 
U, 118 
(-1 & 1 2 6. 
i )  * 2 C!& 

- - -  
I:! :: kt 
0,449 
f ,  0 1 2  
1,  $95 
1,171 
1,761 
1.831 

-c 1 a c a14 
1 * FG3Z 
1,7234 - - 1 * k: i:i 2 
1 822 

See Table B-I f o r  key to v a r i a b l e s *  

1, pissii~nes r h r e e  lease sales--- in 1W4 4, 1-387, arrd 1989- - - resu l t ing  in 
L C  zr-i.laP discoveries troraling - ' ( . 3 2  BBG and X2,24 TCFG. Eravir~szfnaencal 
~ c m d i e i o n s  are assumed tc be similar t o  those in t h e  S t .  George Basin* 

f i . ; p c - +  3 L  and s c c ~ n J  sa le  each results i n  discovery of 2 . 5 6  BBQ and 
6-22 TCTC;. En;plo>m?r,ent estimat~s for these sa l e s  a r e  adapted f rom 
e s ~ l a a t e s  u s e d  by c h ~  Alaska OCS O f f i c e  2-c the study o f  OCS Sale 7 0 ,  
S c ,  Cearge Sasin ,  5aderzte Find S c s n ~ : r i o ,  Es~im2tes of employneat  f o r  
the t h i r d  sale, .b!>1;:.; restales in no zosaescial dl: ;coverigs,  ineLuoe 
e x p l c r a t  l ~ n  c ~ z p l o y ~ o n t  from the Plnd  j , r na i i o  used i n  t h e  Sale 70 
sckidy 



TABLE B - 1 8 ,  DEmCT EWLOWENT REQUIREMENTS, N A V m Z N  BASIN 3. 

MODERATE CASE 

(thousands of persons) 

EMPS ECONX EMT9X EMHX 

See Table  B-1  f o r  key to variables. 

it, 
Assumes t w o  lease slles, one in 1984 and xhe second in 1988. The 

first results in d i s c o v e r y  of 2.16 BBO and 6.12 TCFG, while the  second 
results in no commercial discoveries. Environmental conditions are 
assurned t o  be similar to t h e  S t .  George Basin. Emplo)ment estimates f o r  

the  first sole are adap ted  fro13 estimates used by the  Alaska OCS Off i ce  
f o x  analysis of Moderate Find Sccnario f o r  the s t u d y  of OCS Sale 7 0 ,  St. 
Georee Basin .  E s t i ~ a t e s  f o r  t h e  second sale include exploration employ- - - w 

ment from t h e  Low Fl.nd Scena r io  u s e d  in the s a e  seudg. 



TABLE B-19, DIRECT EMPLOIXENT REQUIREMENTS, NAVARIM BASIN 

LOW CASE 

(thousands of persons) 

EMF'S ECQNX 

See T a b l e  E - l  f o r  key ts variables. 

1 
Assumes a s i n g l e  Pease sale h e l d  in 8 9 8 4 ,  fs%lswe$ by exploration 

buk no comere ia l  d i scover i e s ,  Exploration empl~ynent estksnaQes based 
on scenario developed by Alaska OCS O f f i c e  far OCS S s l e  70 in t he  St, 
George Easin, 



i ,  C h u k c h i  Sea 

In the h i g h  s c e n a r i o ,  L C  i s  assumed t h a t  5 .7  billion barrels af oil 

and  1 4 . 2 5  trillion c u b i c  f e e t  of  gas are discovered, d i v i d e d  equally 

between acreage leased i n  1985, 1988, and 1990. Employment peaks at 

nea r ly  4 ,300 i n  1997 ,  f a l l i n g  t o  about 3,400 by t h e  y e a r  2000, as shown 

jn Table B-20, 

I n  t h e  moderato scenario, 2 , 1  billion barrels o f  s i E  and 4.85 trillion 

cubic  f e e t  o f  gas are  d i scovered .  O f  t h i s ,  1-3 billion b a r e i s  o t  oil 

arrd 3.25 t r iL l im  c u b i c  f e e t  of gas are  d i scovered  sn acreage leased in 

this scheduled 1985 sale ,  t h e  remainder i s  discovered s n  acreage leased 

1989 s a l e .  Empl~3v:-~: 4 e t :  peaks at over 2,200 i n  1997,  f a l l i n g  to l e s s  

t h a n  2,12,1 by t h e  end of the  for-~7cas t  p e r i o d ,  as shorn in T a b l e  B-2's. 

In t h e  Low case, the  1985 sale i s  followed b y  an unsuccessful explora- 

tion program. Exploration employment peaks at nea r ly  400 by 1988, b u t  all 

t r a c t s  are abandoned by 1993, as shown i n  Table  B-22. 



HIGH CASE 

( thousands  of persons) 

EMMX 

Sze Tab le  B - l  f o r  key t o  vcriables.  

h 
A s s ~ n e s  thrrls lease sales--in 1385, 1986, and 1990--resulting in 

t o t a l  discoveries of 5 - 7  B 8 8  and 1 4 - 2 5  TCFG, Envi romenfa l  fac tors  
assenaed .zizflar %a the Bedtafort Sea, Each sale resu:ts in equal d i s -  
coveries o f  1.9 BBO and 4 . 7 5  TCFG. Employa70ent assoc:iated w i t 3  each sale  
is taken f r o n  Alaska OCS Studies Technical Xeport 1i3, Beaufo r t  Sea Fetro- 
leum Development Scenarios: Econ~nic and Denographi; X~pacts, High Find 
Scenario, Table  3 .2 ,  p ,  80. 



T U L E  B-21 ,  DIRECT EWEOYXNT EQUIRmfEmS9 CHWCMH SEA f 

MODEMTE CASE 

(thousands of persons) 

See Table B-I. f o r  key to var iables .  

EMMX 

I 
Assurnes t w o  lease sales, in 1985' and 1989, resulting in discovery 

of 2 . 1  BBO and 4.85  TCFG. O f  t h i s ,  1.3 BBO and 3.25 TCFG are discovered 
on acreage leased in 1985 .  Environmental conditions are assumed similar 
to rhe  Beaufort Sea, and employment estimates f o r  rhe 1985 sale are take 
from Alaska OiS S t u e i e s  Technical Report 18, Beaufort Sea Petroleum 
Development Scenarios, Economic and Demographic Impacts, Moderate Find 
Scenario, Table 3 . 8 ,  p .  89 .  The 1989 sale  results in discovery of an 
a d d i t i o n a l  0.8 BBO and 1 .6  TCFG. Employment estimates adapted from Low 
Find  Scenario i n  Alaska OCS S t u d i e s  Technical Report 18, T a b l e  3.6,  p. 8 



'pi BEE &-22 ,  DIRECT EIQLOWENT REQUIREHENTS , C R U K a Z  SEAb 
1 

LOW CASE 

(thousands o f  persons) 

See T a b l e  B-1 f o r  key to var iables .  

S. 
Assuzes a s i n g l e  lease sale i n  1985, followed by exploration with 

ns comerc ie l  discoveries. Environmental conditions likely to b e  s i r n i l a x  
to t hose  in the Beaufor: Sea. Employment estimates adapted from explora- 
tion phase  e m p l a p e n t  i n  B e a u f o r t  Sea D r a f t  E I S ,  Table fIS.C.2-3.  



J Hope B a s i n  

In the h i g h  case ,  it is assumed t h a t  0.5 b i l l . i o n  barrels of o i l  and 

0.37 trillion c u b i c  feet of gas are  d i scovered  on acreage leased i n  the  

p roposed  1985 sale .  Employment peaks at nearly 460 in 1996 before  falling 

co abou t  400 in the yeas 2000, as shown in Table B-23. 

I -  t h e  moderate case, exploration following t h e  p roposed  I985 sa le  

results in no commercial discoveries. Exploration employment reaches 

ovcr 90 persons  i n  1987 ( s e e  Table  B-241,  b u t  tracts are  abandoned by 

1989 a 

In she low case, no sale  occurs  i n  t h e  Hope Basin.  





N$ REQUIWmEMTS, HOPE BASIN 1 

(thousands o f  persons) 

See Table  B - l  f o r  key to variables. 

1 
Assumes a s i n g l e  lease sale in 1985, resulting in no commercial 

discoveries of oil or gas. Exploration technology assumed similar to 
t h a t  used i n  t h e  Norton Basin. Employment estimates adap ted  from 

" ~ ; c ~ l o r a t i o n  0nlyV'  Scenario in Por te r ,  Bering-Norton Petroleurn Develop- 
Dent  Scenarios: Economic and Demographic Analysis, Table 23 ,  p. 139. 



The levels s f  resource development assumed i n  each o f  t h e  t h ree  OCS 

development scenarios may be s u m a r i z e d  as follows: 

Area 

G u l f  of Alaska 
Cook I n l e t  
Beaufo r t  Sea 
Norean Basin 
S t ,  George Basin 

Kodiak 
N ,  Aleutian Shelf 
Navarin Bas in  
Chukchi Sea 
Hope Basin 

T o t a l  

Low Moderate Mieh Low Moderat 

I n  t he  h i g h  case,  employment reaches n e a r l y  15J80 persons  a t  i t s  

peak i n  1997,  falling to 14,100 by t h e  end s f  t h e  forecas t  p e r i o d ,  as 

shown in T a b l e  B-25. By t h e  year 2000, ovpr 7 7  pe r cen t  o f  t h e  employmenr 

is o c c u r r i n g  i n  f o u r  of t h e  Zen areas: the Beaufor t  Sea (19 p e r c e n t ) ,  t h e  

S t .  George Basin (11 pe rcen t ) ,  t he  Navarin Basin ( 2 3  p e r c e n t ) ,  and the  

Ct   chi Sea ( 2 4  percent). 

I n  t h e  moderate case, d i r e c t  employment reaches n e a r l y  6,000 at its 

peak  i n  1997, falling o n l y  to about 5,500 by t he  end of the  p e r i o d ,  as 

sho~sm i n  Table 5-26.  T h i s  employment is even nore concentrated, with over 

92 p e r c e n t  o f  t h r  a c t i v i t y  by the year 2060 o c c u r r i n g  i n  th ree  areas:  t h e  



TABLE B-25. D I R E C T  OCS EMPLOYMENT, ALL AREAS 

H I G H  CASE 

Year- -- Gsnstruct i on  o r t a t  ion 

1980 60 209 3 3  



Year 

TABLE % - 3 6 ,  DIRECT O C S  E,YP%OY34ENT9 A i l ,  ?LREAS 

?!BBEKdTE SASE 

Construction 



B $ a u f o r t  Sea ( 2 7  p e r c e n t ) ,  t h e  Navar in  Basin (30 percent) ,  and t h e  Cbuk- 

c h i  Sea ( 3 5  p e r c e n t ) ,  

I n  t h e  l o w  case, total d i r e c t  emploment  peaks at n e a r l y  1,600 in 

1.988, as shown i n  Table B-27.  By 1993, a l l  of t h i s  activity is limited 

to the  B e a u f s r t  Sea. 
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Appendix C 

DESCRIPTION OF THE HOUSEHOLD FQWATXON MODEL 



The  primary unit on which projections of  residential energy con- 

sunlpilion a re  based is  t h e  household .  A household  is  a l i v i n g  u n i t  of 

one of t w o  t y p e s :  a family o r  an i n d i v i d u a l  o r  group o f  individuals, 

not r e l a t e d ,  who are  l i v i n g  as a unit, 

The population p r o j e c t i o n s  determine t h e  number o f  household& i n  

t h e  s t a t e .  The number of  househo lds  is  a f u n c t i o n  o f  botf.1 the level 

o f  p o p u l a t i o n  and i t s  age-sex d i s t r i b u t i o n .  The age-sex d i s t r i b u t i o n  

o f  t h e  populaticn i s  impor t an t  because the  ra te  a t  which people  form 

households d i f f e r s  across age-sex eohsrts. The model d e s c r i b e d  below 

a c c o u n t s  f o r  bo th  of these infkuewces of  population on hauseko%d 

formation. 

The  household f o m a t i o n  model i s  an  accounting model which depends 

on a set of assumptions about  t h e  age-sex coho r t - spec i f i c  rates s f  hsuse-  

h o l d  f o m a t i o n  and changes i n  those  r a t e s .  The model is  based on t h e  

assumption t h a t  t h e  s o c i a l ,  economic, and life-cycle fac tors  which 

de te rmine  t he  formation of households can be d e s c r i b e d  by a se t  of house- 

h o l d  f o m a t i o n  ra tes ,  Household f o m a t i o n  r a tes  describe t he  p r o b a b i l i t y  

t h a t  a person  i n  a p a r t i c u l a r  cohL9rt i s  a household head. 

The model requi res  i n p u t  from t h e  l t l P  p o p u l a t i o n  model i n  t he  form 

of t h e  p r o j e c t e d  s i z e  and age-sex distribution of t h e  population. The 



~, : t , i :  iaten~bsir ,)I. hauseholds rrr the;._ s t a t e  (HH) is equal to the  n u ~ p ~ b e r  0 4  

: i \ ) ~ ~ s t : k : ~  :~is s~~lin~~i,ed ac T O S S  age and sex >;~~E-k~)rts, 

T n r  toed number ~ 3 f  h o u s e h o l d s  in sex c o h o r t  i and age c o h o r t  j 

i i i i i ,  . !  d e s c * r i b e s  the number of h o u s e h o l d s  with h o t l s e b d d  head or p r l - m a r v  
2.J 

L ~ \ J i v i d u a l  in t h e  itt: sex and j t h  age coharc .  T h i s  t o t a b  is, In t u r n ,  

-,\irlpoL:ieck three compon.enks; "che number o f  c i v z h i a n  non-Native houses- 

. i ~ i L i ~  i n  cohort i j  (CHH ) ,  t h e  number of X a t i v e  h o u s e h o l d s  in c o h o r t  i j 
i _lr 

(?;;iH. . i ,  rid the number o f  military hou.jehi2lds in soiiorr i.j (mHi L 
?- J 

= CHH -k NMM -+ NXM. . 
ij i j i j 3 

The number o f  civilian and Native househo lds  in each cohort LS ci 

function of the pogudation and household  formation race f o r  the (:ohosr+ 

The number o f  househo lds  in any cohorr equals t h e  cohort-speciric houae- 

h o l d  formation r a t e  (HWR, f o r  civilian non-Natives and 8HHR f o r  - j ij 

\ i a t i v e s )  vultiplied by  t h e  c o h o r t  p o p u l a t i o n  (CNNP f o r  c i v i l r a n  non- 
i j 

Ydtives -3134 :lATP f o r  Yatives) net of the proportion o f  the p o p u i a t l t > n  
i j 

in g r o u p  quarters (CPGQ f o r  civilian non-Xatives and NPGQij f o r  N a t i v e s i  
i j 

CHH = (CNNP (L - CFGQ 
i. j ) HHW 

i j i j ij 



T h e  cohort distribution of military households is assumed to remain 

constant t h r o u g h o u t  t h e  p r o j e c t i o n  p e r i o d .  The number o f  military house- 

holds (MIH ) equals  t h e  number i n  I970  times t h e  percentage i j ij 

of  1970 military population i n  t h e  s t a t e  (MLLPCT). 

The household f o m a t < o n  rates have changed historically and are  

expected t o  c o n t i n u e  to vary. The household formation rates a r e  assumed 

LO change at: a eonstant y e a r l y  rake (CHHR f o r  civilian non-Natives 
i j 

and  XCHHR f3r Natives).  Thus, t h e  household formation ra te  i n  any 
i-j 

year  e q u a l s  t h e  rate in the p r e v i o u s  year times t he  ra te  of change, 

H W W  = HHR (-1) * C'tZMR 
i j i j i j 

NHHRi = NHHRi (-1) NCHHX 
i .j 

The model a l s o  calculates Native and civilian non-Native and tota' 

population in group quarters, as w e l l  as  average household s i z e  f o r  

Nat ives ,  c i v i l i a n  non-Natives, m i l i t a r y  p o p u l a t i o n ,  and t o t a l  populat ietn,  

CPCQ = = EE (CNNPi j  * CPGQ ) i j 
i j 



PUPGQ = = NPGQ -1- CPGQ + MILPCT 3 P G Q  

HHSIZEN = = (SATTOT -- NPGQ) / CL XHH 
ij 

ij 

(13) HHSIZEM - = (MILPCT * [AFTOT + PmTOT - WGQ ) /' Z 1 !mH 
i j 

i-j 

(143  H H S F Z E  = = (POP - POPCQ) / HH 



X 1, Model Parameter .--- 

The model was initially calibrated u s i n g  the 1970 Census as a 

bi2nchmarli. The c i v i l i a n  non-Native and Native household  formation ra tes  

were c a l c u l a t e d  from the  s ta tewide census  data a f t e r  n e t t i n g  o u t  popula-  

t i o n  in group  q u a r t e r s .  These parameter values are shown i n  Tab le  C.1 .  

The c i v i l i a n  non-Native and Native popu la t ion  p r o p o r t i o n s  i n  group 

q u a r t e r s ,  a l s o  d e r i v e d  from t h e  census ,  are assumed t o  remain a c o n s t a n t  

p r o p a r t i o n  s f  each cohort over  t h e  p r o j e c t i o n  p e r i o d .  These are s h a m  

i n  Tab le  6 . 2 ,  

M i l i t a r y  households  are  taken d i r e c t l y  from the  1970 Census and are 

shown i n  T a b l e  C - 3 .  The age-sex dist~ibution of military households i s  

assumed t o  remain  cons tan t  over t i m e  and to increase o r  decrease propor-  

c i o n a f e l y  as t s t a i  m i l i t a r y  popu la t ion  changes.  TRe proportion in group 

quarters a l s o  remains t he  s a m e  constant proportion of t o t a l  military as 

i t  was i n  1970. 

The parameters determining t h e  ra tes  of change of househcld format ion 

ra tzs  are d i s c u s s e d  i n  the  nexts section. 

The appearance of t h e  1980 Census  p rov ided  an opportunity t o  r eca l i -  

brace t he  model. A t  t h e  time of t h i s  writing, t h i s  has  not been possible 

because o n l y  t h e  population -aunt is 2vailable. On the  assumption t h a t  



TABLE C . 1 ,  1979 ALAS= CIVILTAW PBPULMZBN 
HOUSEHOLD FQ T I O N  U T E S  (HHR, ) 

1.3 

Average 

S t . a ~ e w i d e  
Average 

Item: 
U.S. Average 

Male -- Female Male -- ----.- Femaile 

SOURCE: Bureau of che Census,  1970 Census of Population Detailed 
Characterisrics: Alaska, 1972, T a b l e  153. 



TABLE C - 2 ,  ALASkCdh C I V I L I A N  POPULATION 
IN GROUP UUBPITERS, 1970 

Native 

Male Fema 1 e 

Aoe a 
2- -- Nunnbex - Percent Number Percent  -- Number P e r c e n t  --- Nmber  Percent 

-,---. 

Total 2,986 - 

a 
E q u a l s  p e r c e n t  of t o t a l  population i n  corresponding age group. 

Item: T o t a l  1970 m i j i t a r y  population i n  barracks was 16,711,  of which 16,257 
were wale and 454 were female. 

SOURCE: U.S. Department of Commerce, Bureau  of t he  Census, "Census of the 
Population, 1970,  Detailed Characrerisfics, Alaska," Series PC(1) - 03, 
June %W2.  



TABLE C , 3 .  MTLIITUY H&PUSEHO&DS I N  1978 

Age of  H e a d  Female 
--.-- 

SOURCE: U.S. Department of Commerce, Bureau o f  t h e  Census, Census of 
P o p u l a t i o n ,  1970.  



t h e  percent  change i n  the  average househo ld  s i z e  h a s  been t h e  same in 

Alaska as i n  t h e  United Sta tes ,  however, a 1980 estimate o f  aggregate  

average household s i z e  f o r  Alaska of approximate ly  3.06 can be  c a l c u l a t e d .  I 

T h i s  downward adjus tment  o f  average household s i z e  f o r  1980 can 

b e  converted i n t o  an aggregate household format ion ra te  f o r  rhc pspula-  

t ion  acd f he i e r d i ~ i i d u a l  hsusehs ld  format i o n  rates a d j  asted upward p r s -  

portisnareby t a  provide a calibration based upon an estimate o f  1980 

average household  s i z e .  The household format ion ra tes  a f t e r  t h i s  a d j u s t -  

ment a r e  shown i n  Table C e 4 .  These values result in an estimate o f  

1980 househo lds  which does n o t  d i f f e r  g r e a t l y  from t h a t  ob ta ined  u s i n g  

the 1970 values  a d j u s t e d  by the  assumed 1970-to-1980 growth rates i n  t he  

o r i g i n a l  model. The a d j u s t e d  household formation ra tes  d i f f e r  very  little 

f r o m  those used  p r e v i o u s l y .  Thus,  most of t he  change i n  t h e  aggregate 

househo ld  formation rare  in Alaska between 1970 and 1980 is a t t r i b u t e d  

t o  a s h i f t  i n  the  age-sex-race composjtion of t he  population toward 

groups  with relatively higher  individual household formation rates. 

' ( 2 . 7 8 / 3 . 1 4 )  3.50 = 3.10 f o r  1979 and by extrapolation 3.06 f o r  

1980. See T a b l e s  C . 5  and C.8  of  texr .  S i n c e  average household size 

i s  t h e  r ec ip roca l  of household formation rate, t h e  1980 average house- 
h c l d  format ion ra te  is 1 /? .06  = . 321 .  



Non-Native 

.S9.-9 1 3 b  
* - - -  

e go- . A*-+ 



I L L  o l d s  i n  t h e  F u t u r e  
-- 

l Z % , A ,  National  Trends  - 

The r e l a t i o n s h i p  between p o p u l a t i o n  and t h e  number of households  

d o e s  n o t  remain c o n s t a n t  over  t ime,  Table  C e 5  shows historical trends 

in t h e  s i z e  and composition sf households in t he  U n i t e d  S t a t e s  since 

1040. Average household s i z e  has dec l ined  s t e a d i l y  s i n c e  World War I L ,  

primarily as a r e s u l t  of t h e  increase i n  t h e  proportion of "primary 

~ndividual" househo1ds. The average size of  families actually increased 

a f t e r  t h e  war u n t i l  t h e  mid-1960s btcause of t h e  "baby boom," b u t  t h i s  

was more than  compensated f o r  by t h e  f a c t  t h a t  the average household 

size of "p r imary  i n d i v i d u a l "  households  has  f a l l e n  d r a m a t i c a l l y  f rom 

2 . 9 4  t o  I a S 9  i n  197!J0 

Somewhat more d e t a i l  on r e c e n t  h i s t o r i c a l  t r e n d s  is  provided by 

T a b l e  C , 6  which focuses on t h e  composition of hauseholds -in the las t  

ten years. T o t a l  households increased by 22 percen t  aver that p e r i o d  i n  

contrast t o  an increase i n  population of 7 .6  percent .  Family households 

increased by 11.7 percent- whilz nonfamily househalds  grew 66 p e r c e n t .  

P a r t  of t h e  d e c l i n e  i n  averag? horlsehold s i z e  f o r  families can be 

attributed to t h e  relative growth of one-parent  households  and families 

w i t h  no children less  than  18 years of  age. A l l  ca t egor i e s  c f  nonfamily 

I-louseholds grew r a p i d l y ,  h u t  those with rnore than  one member grew most 

rapidly at 140 p e r c e n t .  T h i s  ca tegory i n c l u d e s  both coup les  l i v i n g  to- 

ge the r  and g r o u p s  o f  unrelated individuals s h a r i n g  households .  
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I'hLs ~ti>anirr:irrt f a c t o r s  w h i c h  urndrrl i t d .  these trends; are t h e  increased 

! a i L* tl.;*:pi:ct:3i1r~:y of peapLe, w h i c h  has increased the proportion of o hder- 

;*oi ty  l LI i ~ t n ~ i  i v h t > u s r h o i  ds, and  more impisrf.an tiy the a g i n g  o f  the post- 

\(r,lr k),.i'h)y boom popuiat i o n  tdhich i s  rIc1r.i e r ~ t e r i n g  t h e  primary housefrold 

f i?x-nii,i t: ioix y c i c t r s  bclrh in and o u t  o f  f am-ilies - 

'l'tltl'w trends can be p r - ~ j e c t e d  Earnard :?ationally to predicr: ehe 

:it.bt:ibr't L I ~  ! l ~ > i i ~ t \ k l l ! i d ~  t h ~  S u t ~ i f t ?  U I ? ~ G T  d i f f ~ ~ n t  Sets  +Jf Z S S U E ~ C ~ Q ~ S  

~ l r  p t ' p u l L l c i . a i ~  \!, I!, 1 5 )  and h o u s e h o l j  E o m ~ a r i a n  ra tes  (A.  5, C. 3). 

i',ibl c h  i', ; s t ~ ~ ~ w s  she. t~osl;, rellene Depar:.;rmenc irf @i?maerce p r o j e c r c i ~ n s  

i .,,, , il I. a;; ..;, i i 2 t .d i  1~93 miidel w'raich t racks  p r r s z n t  h o u s e h ~ l d s  i n t o  :he f ~ c c r t ? .  





% I f , B .  Alaskan Trends 

T u r r i i n g  to Al-aska, t h e  data is no t  so complete, b u t  some t r e n d s  can  

be identified, Table C,8 shows t h e  growth in t he  n w b e r  o f  t~oerselzulds 

since 1950 and t h e i r  composition. Several s i m i l a r i t i e s  and cslctrasts 

w i t h  t h e  n a t - a n a l  trends are in evidence, Unfortunately, t h e  1976 d a t a  

i.s based on a sample taken i n  an unrepresentative year.  B r i e f l y ,  they 

a r e  as follows: 

Similarities 

@ Average household s i z e  has  f a l l e n  s i n c e  1970, 

a Average family s i z e  has f a l l en .  

The importance o f  female family heads has  increased 
dramatically. 

Contrasts 

@ The proportion of f a m i l y  households has  no t  d e c l i n e d ,  
(The statistics f o r  1976 a r e  from an unusual  year and 
may no t  s i g n i f y  a t r e n d , )  

@ The average household s i z e  f o r  nonfamily hsusehalds has 
no t  declined, (The seatistics f o r  1976 are f r o m  an 
unusual  year and may no t  signify a t rend . )  

I n  1958 the average hausehold s l z e  was below the  national 
average, bu t  s ince  1968 it has exceeded t he  national 
avrrage by a s u b s t a n t i a l  amount, 

Tab le  C . 9  f u r t h e r  indicates that the post-war "baby boom" was f e l t  in 

Alaska. The r a t i o  of c h i l d r e n  t o  mothers grew f rom 1950 to 1960 and 

subsequen t ly  has fallen, 

Average household s i z e  eseima~zs from surve;s conducted i n  Anchorage 

and Fa i rbanks  i n  the. mid-1970s c o n f i r ~ a  the declining trend i n  average 

household s i z e .  Estimates o f  3.27 t o  3.32 f o r  Anchorage f o r  1975 and 





Notes: Table C,8$ 

By definition, Primary Families (PF) and Primary l n d i v i d u a i s  
(PI) surn ilo tucaL h o u s r h o i d s .  

b ,  U. S. Census o f  Population, 1960, --P.m. General P g u l a t i ~ n  - 
Chsrac~rris~ics --- P C ( 1 )  33, T a b l e  19, p. 3-26 ,  )lag 1961. 

b . 5 .  Census of Population, ----- Detailed - Characteristics -- 
P C ( I )  D3, Alaska, T a b l e  153, p. 3-246,  June 1972 .  

. . 
, v .  S. Census o f  Population, Gene-. i .. -- Character1 2-rcs - 

PC(1) 8 3 ,  T a b l e  2 2 ,  p. 3-43,  September 1971. 

e. C u r r e n t  P o p u l a t i o n  Reports, Fgzulation Zbaracreristics, -- 
Ser ies  P-20, No. 334, J a n u a r y  1979, T a b l e  A ,  p. 2 4 .  

f a  S. Department of Commerce, C u r r e n t  P o p u L a t i ~ i l  Repart-s, 
q P I" P-2% s o ,  : 2 . L  

) 
r v 

i" u .  S Department o f  Comerce ,  S~agstical . i Ibs~r+xct ,  -- 
Table 55,  p. $8, l.380. 



TABLE C a 9  H I S T B R I C K  COMPOSITION OF MAAS FM41LIES 

1950 1940 1970 1976 
-*- ---- 

Household Heyids -- 4 6 , 2 6 1  66 670  82,000 

W i f e  sf Head 21,788 4 2 , 7 5 0  60,084 70,00Q 

3k 
Own C h i l d  < 18 34 ,095  82,256 1 1 2 , 8 2 1  B22,OQO 

8&11er Relative 9,303 b 3 , 1 k 8  19,865 24,900 

;r, 
Own c l ~ i l d  ; 20 

SOURCE: 1950, 1960, 1970 from U.S.  Census. 

1976 f r o m  U.S. D e p a r t m e i l t  o f  Commerce, Bureau of t h e  Census, 
z, S o c i a l ,  and -- Economic Profile of the ---- S t a t e s :  

S ~ r i n g  1976,  Series P-10, ~ Y O .  3 3 4 ,  January  1979. -- --------- 



5.18 'or kg77 have been p u b l i s h e d  b y  t h e  Anchorage Urban O b s e r v a ~ n r v .  

AIL L ' S ~  l m d t t ?  s f  2 , 9  f o r  1976 f o r  Fam' rbanks  has been pub4 i s t i ed  by f SIZR, 

Further comparison of Alaska with o t h e r  states reveals thac i n  1976 

the average househoLd size in Alaska o f  3.26 was t h i r d  highest i n  the 

; l a . t i ~ ; a  Hawaii (3,45) and  Utah ( 3 . 2 7 ) .  F o u r t e e n  s t a t e s  had average 

!,0~~se1101$ ~ s i z z s  in excess of  3.BQe Those s t a t e s  with the smallest size 

3 

: j L r t a  I~jashingcdrl ,  D. C. (2.55) and F l o r i d a  (2.691 . - 

Finally, i t  is possible to  compare t h e  age-sex-specific h o u s f h o i d  

!.!i, : t s  C. 10 compares t h e  c i v i l i a t l  household E o m a t i u n  rates in tliaska 

w i t h  r i ~ o s e  ~f t h e  United States as a whole by age, szx, and  r a c e .  .IS 

i J : < p ~ c t e d  - - ~ e  average household f s r ~ n a t i o n  r a t e  f a r  Alaskan Sac  svet; I s 

ionsidrrabiy less t l ian t h a ~  3 E  t h e  popularion as a whol2. The n v e r a g r  

~-itzl_rseilol Ci n'csrma t lor1 r -<a te  f o r  i ivilian ncn-Native males exceeded t h e  rzat d-.- 

' l v r r age  w h i l e  tha; f o r  females was less than the nat ional  average, 

C o n w x t i n g  these to average household  s i z e  yields Table C .  l i ,  which 

shows that in 1370 the average household  s i z e  f o r  civilian non-Xarive 

A?askaiis was m a r g i i i a l l y  dbove thy: U. S, average and t h a t  rhe large average 

h o u s e h o l d  size fo r  S a t i v e s  broughr  the s~atzwids avrrage up t o  i ~ s  h i g h  

-9 

-13.5, i lepartment  of C:ommerce, Sol: ------- ni8 Eccsnornic 
? ~ ~ f i l e  of t h e  States: S " ----- uary 1979, 
p *  2 4 *  



LABLL L, IU. L U M Y U - L S O N  0k' LY7U & A S U  AN%8 

U,S .  HOUSEHOLD FO 

Alaska United States 

Male 

ksw rage 

Average 

SOURCE: U. S. Departrcerlr O F  Ci~mnlerie, Bureau o f  t h e  Census,  
1970 Census  of PopuiCit  i u n .  

" _  -".d_IX&-~v-. "--------- - -----.Ix_ 



TABLE C e l l . .  1970 A V E U G E  HOGSEEOLD S I Z E  

Alaska 

Na"eve 
Civilian Non-Native 

T o t a l  Civilian 

U , S ,  Average 

SOURCE: Calculated f rom United Scrates Department of Com~erce, 
Bureau of tht? Census, -1970 Census of Population. 



T I  - 

Although t h e r e  are some apparen t  differences betweer ,  t he  patrerns 

of household f a m a t i o n  in t he  Uni ted  States overall and f o r  civilian 

non-Native Alaskans i n  t he  aggregate, t h e  rates are  q u i c e  similar. 

There was,  i n  1973,  a smaller p r o p o r t i o n  of nonfamily households  i n  

Alaska, b u t  average household size exceeded t h e  national average. 'The 

pruhability of b e i n g  a househard head was less f o r  a civilian non- 

Native Alaska  female than i r r  t h e  United States, b u t  in contrast, some- 

what  h i g h e r  f o r  males* Alaska shou ld  d i f f e r  from f u t u r e  national t r e n d s  

due t o  a smaller-than-average p o p d q t i o n  of re t i red people ,  fdkr ich  shouid 

reduce khe rate  of househaid formation, and a growth in population 

because o f  in-migration ( ra ther  than births), which s h c u i d  i nc rease  t h e  

rate of h s u s e h s l d  f a m a t i o n .  (This does no t  necessarily imply,  however, 

a reductio~ in average household s i z e . )  

We p r o j e c t  that t he  differences in the levels  of household f o r m a t i u r l  

rates in t h e  United S t a t e s  and Alaska will remain b u t  t h a t  both  will 

t r e n d  upward. Consequently, t h e  annual ra tes  of change of the  househqld 

farmation ra t e s  f o r  civilian non-Natives have been calculated t o  be 

cocsistent with t h e  most recent pro j ec t i ons  compiled by rhe Bureau o f  

t h e  Census in - Projection of  he Pr'umber . ---- of Households -- and Families 1979 - 

t o  1995, p u b l i s h e d  in 1979. The ser ies  was chosen as t h e  middle case. 

Trends  i n  the Native househc ld  formation rates are  more difficult 

to p r o j e c t  because of t h e  r a p i d  s o c i a l  acd economic changes occurring 

i n  tile Native cor~lfmunity. We assume cha t  urbanization of the Native 



c o m m ~ ~ ~ i c y  will continue and, with it, a t r end  i n  household formation 

races similar to that i n  t h e  nation as a whole. Thus, t h e  same r a t e  o f  

change i n  household formation rates i s  applied to t h e  Native p o p u l a t i o n .  

The rates of change are shown i n  Table  C.12.  



TABLE C . 1 2 .  YEARLY PERCENT C GE IN HOUSEWOLD 
TION U T E  (CHWR . , ) 

313 

NATIVE 

Male a 
Female 131 Mzle -- Female 

%e have increased the estimates f o r  females in age groups 25-29 
e prev ious  analysis in 
to reflect the more r a p i d  
a, 

SOURCE: Bureau of ehe Census, Current  Population Reports Series P-25, 
No. 805, Projec t ions  of the Number of Households and Families, 
1979 t o  1995, May 1979. 



The regionalization model produces a p r o j e c t i o n  of t o t a l  r eg iona l  

population s i n c e  Lack o f  data precludes genera t ing  an age-sex population 

distribution by reg ion .  The regional p r o j e c t i o n  of households  is based 

upon t h e  regional share of population. It is a d j u s t e d ,  however, by t h e  

r a t i o  of household s i z e  statewide t o  household s i z e  in the  region of 

interest 

This r a t i o  is d e r i v e d  from the  data on average household sizes 

shown i n  T a b l e  C . 1 3  and taken from t h e  1970 Census. Fo.r example, in 

1970 average household sizes f o r  railbelt and nonrailbelt divisious of 

t h e  s t a t e  were 3.39 and 3.80,  respectively, while the  statewide average 

was 3.50. Thus, t h e  estimate of r a i lbe l t  households i s  letermiqed by 

the following equation: 

HN (railbelt) = HH ( s t a t e )  * POP ( ra i lbel t )  - %  p----- 3 -  50 
POP ( s ta te )  3.39 I 







The most important set of  parameters w i t h i n  t he  household model is  

tile v e c t o r  of ra tes  of change of  t h e  household f o m a t i . a n  rates. For a 

given population d j . s t r i b u t i o n  by age. and sex, the household formation 

rates at any p o i n t  i n  time jetermine t h e  number of ilouseholds. Thus, 

in t h e  simplest sense, t h e  number of  households i s  very sens i t ive  to 

how these rates o f  change vary,  and a different vector of rates of 

change which increases t h e  housebold formation ra tes  by 10 p e r c e n t  would 

obviously increase the  number of households by 10 percent also. 

The h i s t o r i c a l  t rend and n a t i o n a l  p r o j e c t i o n s  a l l  i n d i c a t e  t h a t  a 

continued reduc t ion  i n  average household s i z e  i s  the  most reasonable 

a s s m p t i o n  tc adspk f o r  t he  fu tu r e .  The q u e s t i o n  then becomes what 

are t h e  practical l i m i t s  af the range of household s i z e .  On the one 

hand, if the Native and non-Native proportion s f  the population remained 

unchanged, the  average household size might not f a l l  appreciably.  At 

the ocher extreme, the average household s i z e  could  no t  logically be 
* 

expected to be less than t h e  s i z e  r e q u i r e d  f o r  t h e r e  t o  be a t  least 

one employed person per household. I n  o the r  words, the number of 

households must always be less than e m p l ~ p a n t .  

In reality, t h e  number of households will likely always remain 

considerably below t h e  l e v e l  of employment if we assume t h a t  marriage 

is a v i a b l e  institution, that t h e  trend toward t w o  working spouses in 

a family is no t  reversed, and t h a t  families continue t o  have children. 



.\ :1l;p0".1dri~:dl s z ~ a l l e s ~  average househo ld  s i z e  i n  2005 might be as sho1~13 

L n  TdbLe C . 1 ;  if it is further assumed thac  Alaskan Native househol-$ 

i i \ r r n d ~ i : ~ n  r a tes  were to become equivalent to civilian nsn-Natives, 

'ia'rale C. 1 S  is no- prrojecticpn, b u t  r a the r  a d i - s p l a y  i-tf the implications, 

in terms i:i t y p e s  of househo lds ,  o f  a very Low average tlousehold s i z e .  

i t  aLso  c i ispEays the  impEication of v a r i o u s  average work farce  p a r t i c i -  

pants per h o u s e h o l d ,  

On t h e  b a s i s  Table 6.14, reasonableness suggests that a l o w e r  

bound on average %uuaehold  s i z e  would b e  no less than 2 2 5  and t h a t  For 

a g i v e n  level of  e m p l o p e n t ,  t h e  number o f  households  t o u i d  b e  no 

grrarer than 1 / 1 . 2 5  times employment. 

T a b l e  C-15 shows the  resu l t  of a p p l y i n g  these upper  and Lower bounds 

3 
to t h e  p r o j e c t i o n s  done f o r  t h ~  1979 railbelt study, There  are t w o  

p r i n c i p a l  conclusions t h a t  can be draw.. from Tablee 6.1.5+ 

I ,  The p o s s i b l e  variation in t h e  number af househslds  f a r  
a given p o p u l a t i o n  is considerable f o r  a twenty-year 
p r o j e c t i o n .  For t he  moderate case,  he range o f  house- 
h o l d s  in 2000 w i t h i n  t h e  a r b i t r a r i l y  def ined  upper  and 
h s w e r  bounds is frsm 2 2 8 , 9  thousand t a  3 1 1 2  thousand. 
Assuming 137.8 ihousand households in 1980,  his implies 
a n  increase i n  Zhe n m b e s  of households of  from 9 1 . 1  Lo 
173 .4  thousand o r  an annual growth rate  between 2 . 6  and 
4 - 2  percent .  

2. The p r o j e c t e d  va lue s  are well within the range bracke ted  
by t h e  smallest p o s s i b l e  household s i z e  and t h e  continua- 
t i a n  af t h e  cu r ren t  hsusehsld s i z e *  

3 
I k s u i t s  u s i n g  t h e  revised model are not  significantly different. 



TABLE C e 1 4 .  C O W O S I T Z O N  OF THE S LEST FEASIBLE 
AVEMCE ALAS HOUSEHOLD S I Z E  EN 2085 

Proportion 
of T o t a l  

J-Zouseh-ntsXd (%I  

Married CoupPes 40 
w i t h  c h i l d r e n  20 
no children 263 

One-Parent 6 Other  20 
mother  6 children 9 
father 6 c h i l d r e n  2 
o t h e r  families 9 

persons a l o n e  
o t h e r  

Minimum L i k e l y  
Average 

Household S i z e  

Average 
Employees 

Per Household 





U P ,  Potential F u r t h e r  Development 
k;f t h e  HousehsPd Formatian Model --------- -- 

An i d e a l  model f o r  p r o j e c t i n g  househo lds  would inva lve  t h e  u s e  

o f  Large amolas,ts of microdata which i s  not avsilable on a s ta tewide  or 

regional b a s i s  in Alaska. I f  it were ava i l ab le ,  a Markow model would 

be t h e  a p p r o p r i a t e  f o m  f o r  the model. 

The known  umber o f  households at the  beginning of the  projection 

period would be d i v i d e d  by important characteristics into separate 

ca tegor ies .  These charac te r i s t i cs  would i nc lude  b o t h  the t ype  of house- 

h o l d  (family, nonfamily), composition of household (number of a d u l t s ,  

number of c h i l d r e n ,  e t c . ) ,  social characteris~ics of head (age, s e x ) ,  

and economlc characteristics of hous3hold (income, employment). 

The p r o b a b i l i t y  o f  a household's changing size in any category or 

d i s s o l v i n g  will d i f f e r  f o r  each category because of these different 

characteristics. Some o f  these changes w i l l  result iz ndditiocn to the 

number of households. The Ifarkow model would trace these changes over 
t 

time, and t o t a l  population would be  the  number of households multiplied 

by average household size in each category. 

The probabilities of var ious  events f o r  a household which would 

change its s i z e  o r  a f f ec t  its existence would be related t o  economic 

variables such as income and employment 2s well as ta social  trends. 

;ratian w i l l  change the  number of households in the different categories. 



I E  is easy t o  see that such a model, althclugh eleganr and internally 

consistent, is not, i n  most cases,  p r a c t i c a l  t c  implement on a reg i t jna l  

4 
bas i s ,  

A second-best s a l u t i o n  to t h e  problem of incorpora t ins  economic 

var iab les  in t h e  determination of household formation rates wouid be t o  

make t h e  household formation rates  f o r  each age-se-x-race cohort  variables 

in t h e  model rather than  parameters. The household formation rates 

would be a function of a set of income and employment variables gene ra t ed  

by the  model. Because of the l ack  of any time series on household 

formation rates  i n  Alaska, such a n  approach would r e q u i r e  use of a 

national cross-sectional analysis to estimate the  functional relation- 

ship between economic variables and household f o m a t i o n  rates. Because 

it would be difficult to adequately control for the specific character-  

i s t i c s  of Alaskan household foma t ion ,  such as the impact of migration 

and the p a r t i c u l a r  employment mix within Alaskan industries, such an 

approach would have limited value. 
5 

Note t ha t  t h e  household f o m a t i o n  model i s  i n d i r e c t l y  a function of 

economic characteristics because it is related eo t h e  age-sew s tubcture  

of the population which i s  partially migration determined and which, i n  

turn, is a function of economic variablese 

4 
For example, the ELFOR model developed by Battelle Columbus L a b s  

f o r  ERDA i n  A p r i l  1980 f ~ r  e lec t r ic i ty  load forecasting e q l o y s  t he  
same technique as is used in the  MAP model. 

5 
For an attempt t o  do t h i s ,  see S.  Caldwell, W. Greene, T .  Mount, 

and C .  Saltzman, "Forecasting Regional Energy Demand with Linked Macro- 
Micro Models," er Association ! /45.  



Appecdiw D 

WP MGDEL WAGE RATE SPECIFICATION 



One critical element o f  any economic model o f  t h e  Alaskan economy 

2s t h e  determination o f  t h e  l eve l  and growth r a t e  of  personal income. 

PC:-sijna! income i s  a major de te rminan t  of aggregate  economic a c t i v i  :y 

5pCausa i t  d e t e r m i n e s  t h e  demand f o r  locally consumed goads and 

S$"%-=JxCe=S . 

%ages and s a l a r i e s  i s  t h e  l a r g e s t  component of personal iocoale 

and. t h u s ,  t h e  most important in its de t e rmina t i on .  I n  A l a s k a ,  the 

pr typor t ion of persona l  income which i s  wages and s a l a r i e s  is much 

h i g h e r  t h a n  t h e  national average, l a r g e l y  because of the  young average 

age o f  the population. Younger peop le  t end  t o  have fewer incorne- 

Earning a s s e t s  than  o l d e r  peop le .  

1 &ages and S a l a r i e s  Determinat ion i n  ,NAP Model 

For  each of t h e  twelve industries r n  t h e  &UP model, total wages 

and  s a l a r i e s  i s  t h e  p roduc t  o f  t h e  wage r a t e  and the  level of eralgloy- 

ment, both  measured in average annual terms. Fs r  a given level of 

emplapen%,  the wage rate determines t o t a l  wages and s a l a r i e s .  

The s p e c i f i c a t i o n  o f  the wage r a t e  equations re f lec ts  the fact 

t h a t  wage r a t e  levels are j o i n t l y  deLe rmi~~ed  by condi t icr ls  i n  na t iona l  

labor  markets and loca l  8 z b s r  nl~arkets .  Nat ional  l abor  markets a r e  

~nportant because t h e  l a b o r  s u p p l y  i s  mobile and will inigrate to where 

j o b  upportunities a r e  b e s t .  T h i s  has the tcndeacy of equilibrating 

wage levels i n  d i f f e r e r l t  geographic r rgxona  ( a l t e r  t a k i n g  account of 

c o s t  of living d i f  fer r l l t ia  J s )  . ' T i ~ i s  rquil lbrating process  i s  not 

ins tantaneous ,  however; arid, t h u s ,  excess  l a b o r  demand i n  t h e  s h o r t  

run car] d r i v e  up wage r a t e s  i n  r eg ions  thdt a r e  growirlg r a p i d l y .  The 

opposite can happen i n  r e g i o n s  w l t h  excess l abo r  s u p p l y  although a 

number of i n s t i t u t i o r . a l  cons t  rd i r l t  s prrvr~ l t  ,idge r -a les  f rota be ing as 

f l e x i b l e  ua t h e  down side. 



The t y p i c d l  e q u a t i o n  has t h e  following s p e c i f i c a t i o n :  

+- d ~2 LOG (l+EXEMMT(-I)) + e :9 LOG (L+EEMMT(-2)) 

where W R T ' ~ ~  = average annua l  wage r a t e  f o r  i n d u s t r y  ** 
RPI = Al2skan relative p r i c e  index 

kEUS = average weekly ea rn ings  o f  nonagr~cultural wage 

and s a l a r y  employees i n  t h e  United S t a t e s  

USCPI = U. S .  corrsmer p r i c e  irrdex 

E Z Y a T  = t h e  r a t i o  of e x t r a o r d i n a r y  employment t o  t a t a l  

employment i n  Alaska (ex t raord ina ry  employment 

i s  l a rge -p ro jec t  e o n s t r u s t r i ~ n  ernpioynaent which 

significantly increases habor d e ~ ~ a n d  in t h e  

s h o r t  rean) 

T h i s  equation says t h a t  t h e  r e a l  wage ra re  i n  each i n d u s t r y  in 

-4iask:a is a function of t h e  real  wage r a t e  in t h e  United S t a t e s  i n  a l l  

industries and of t h e  tightness of t h e  l o c a l  l a b o r  m a r k e t  i n  t h e  

current year as well as i n  past years .  

The coefficients have the following interpretations: 

a i s  t h e  b a s i c  l eve l  of the r e a l  wage i n  A l a s k a  i n  i n d u s t r y  A+ 
independen t  of  any significant variation i n  the r ea l  wage 

Leve l  i n  the  United S t a t e s  o r  tightness i n  the Local l a b o r  

m a r k e ~ .  (The value of  the  n a t i o n a l  habor mark@% t e r m  

F*L'S/USCPI i s  approximately one, which resul ts  i n  a logged 

value c lose  t o  zero.)  

b is t h e  e l a s t i c i t y  o f  t h e  response of the l o c a l  rea l  wage i n  

i n d u s t r y  $* t o  a change in t h e  average rea l  wage (produc-  

tivity Level) i n  the  United S t a t e s .  A s  sucn,  it i s  a com- 

posite o f  three types o f  change as follows: 



A r e a l  Alaskan a n n u a l  wage i n  i n d u s r  "" - - A r e a l  US average weekly wage ac ros s  a;< industries 

h r e a l  Alaskan  annua l  wa -- x A rea l  US ailnual wage i n  i n d u s t r y  "r 

18 3 real  US annual  wage ac ros s  a l l  i n d u s t r i e s  

A rea l  US annual  waae ac ros s  a l l  industries 
A rea l  US average weekly wage across  a l l  industries 

The coefficient b would equal one o n l y  i f  a l l  t h ree  components of 

change over time equaled one.  Th i s  would imply t h a t  any changes i n  

the average rea l  wage i n  t h e  United S t a t e s  would be represented by 

identical percen tage  increases  i n  t h e  r e a l  wage ra tes  i n  a l l  Alaskan 

~ndustries. 

c i s  the  elasticity of  t h e  r a i l  wage r a t e  t o  l o c a l  l a b o r  marke t  

cond i t i .ons  reflected by t h e  p ropo r t i on  of s p e c i a l  skilled 

l a b o r  component o f  l abo r .  The upward p r e s s u r e  on wages this 

re f lec ts  may ope ra t e  with a l a g  and enter some of the equa- 

tions with  t h e  cu r r en t  and two previous years '  ~ a l u e s .  

During pe r iods  when there is no unusual l abo r  demand pres- 

s u r e ,  these terms become zero.  A negative coefficient on a 

lagged value suggests t h a t  tight markets in successive yea r s  

a r e  r a p i d l y  se l f - co r rec t ing  i n  some i n d u s t r i e s .  

The wage r a t e  i n  special p r o j e c t s  construction is t rea ted d i f -  

f e r e n t l y  tllan t h a t  of r e g u l a r  construction employment. The regular  

construction wage is augmented by a f i x e d  proportion to r e f l ec t  the  

longer hours  and h i g h e r  proportion of overtime pay associated with 

such employment. This  ad jus tment  i s  less ZU t a k e  account of a labar  

market supply  constraint t h a n  t o  a d j u s t  to t h e  particular conditions 

associated with t h o s e  types of construction jobs .  



1 4 1 ,  H i s t o r i c a l  P a t t e r n  s f  Wage Rate Growth 
in Alaska and t h e  United States 

F i g u r e  D-L shows the h i s t o r i c a l  r e l a t i o n s h i p  between the average 

annual Alaskan wage and t h e  U.S. wage. The r a t i o  i s  r e l a t i v e l y  con- 

s t a n t  throughout t h e  1960s and e a r l y  1970s. I n  the m i d - 1 9 7 0 ~ ~  there  

is  a sxgnificant increase in the r a t i o ,  corresponding t o  the o i l  p ipe-  

l i n e  cons t ruc t ion  yea r s .  After pipeline construction, the r a t i o  f a l l s  

although it i s  s t i l l  above the prepipeline construction level. 

Figure  D - l  a l s o  shows t h e  r a t i o  a f t e r  a d j u s t i n g  for differential 

growth i n  t h e  c o s t  of living i n  Alaska and i n  t h e  United Sta tes .  An 

upward t r end  in the ratio i s  a t t r i b u t a b l e  to %he fact t h a t  the c o s t  o f  

1.iving i n  Alaska relative to the rest of the United S t a t e s  was 

increasing more slowly in the  e a r l y  1 9 7 0 ~ ~  and this more than compen- 

s a t e s  f o r  the  d e c l i n e  in nominal relative wage r a t e s .  

If the chc~age over time in the r a t i o  o f  ~lnskak-to-U.S. wage r a t e  

i s  est imated us ing  r eg ress ion  ana lys i s  over  t h i s  historical p e r i o d ,  

the  average growth r a t e  is 1.27 percent  annually for the nominal r a t i o  

and 1.65 percent  f o r  the cost-of-living-adjusted r a t i o .  Th i s  confirms 

t l ~ a t  the  annual wage r a t e  in Alaska is growing more r a p i d l y  than in 

t h e  United S t a t e s  although the positive effec ts  of the pipeline con- 

s t r u c t i o n  period may be causing some upward bias in the calculated 

growth ra tes .  

Figure D-2 confirms that  the aggregate pa t t e rn  a l s o  i s  re f lec ted  

i n  individual industries. Some wage rates are more sensitive than 

others  to l o c a l  labor  market conditions, and the p a t t e r n  of response 

also va r i e s  by industry. 

Table  D - l  compares the growth in wage rates by indus t ry  with the 

growth in the wage r a t e  in the aggregate. I n  the first column, the 

growth in the r a t i o  of particular Alaskan industries to the U.S. 

average i s  c a l c u l a t e d ;  2nd i n  the second c o l m n ,  the r a t i o  of the  



FIGURE D - 1 ,  fPlaTI0 OF ALAS TO U , S ,  AVEMGE 

-$MNUIB$ WAGE U T E  

Note: Rat io  of Alaska average annual  wage to U.S. average weekly wage x 50 

u-5 





TABLE D-le TmUSTR'HT CROmH MTES m1,A'FSiE TO T a  
A E M G E  FOR THE WITED STATES 

~ l a s k a ~  b 
United S t a t e s  ----.--.-------- - 

Tota l  

Mining 
C o n s t r u c t i o n  

Trawsporta t i o n  1 . 4 7  
Csmua ica t i on f ; /Pub l i c  Utilities - .29 1.13 

Services 1 -68  .40 
FinaneefInsurance/Real Estate .gal% - .41 

Retail Trade 
molesale  Trade 

Manufacturing - . I 7  .43 

a 
The growth rate o f  the r a t i o  of  average annual  earn ings  i n  

Alaska in i rndustry * t o  average weekly U.S.  ea rn ings  i n  t o t a l  
j ~ ; h r r / ~ u s  

b ~ h e  growth r a t e  of t h e  r a t i o  of  average weekly U.S. e a r n i n g s  
in i n d u s t r y  &+c to average weekly U.S. earn ings  i n  t o t a l .  

particular U.S. industries to the  U.S. average is c a l c u l a t e d .  Thus ,  

f o r  example, the  differential between t h e  Alaskan wage i n  mining and 

the average U.S. wage grew a t  t h e  r a t e  of 1 . 3 9  percent  p e r  year .  In  

the United S t a t e s  a s  a whole, it grew slightly more rapid ly  a t  

1 . 4 3  percen t  annually. 

Table  D-l suggests t h a t  a l a rge  p a r t  of  t h e  differential growth 

r a t e s  among industries i n  Alaska can b e  attributed t o  differential 

growth rates nationally. Since the  second column represents the  re la-  

t i v e  growth ra tes  of wage ra tes  nationally, any d i f fe rences  between 

the t w o  columns f o r  an  i n d u s t r y  represent  the  differential Alaskan 

growth* T h i s  differential i s  the  chiinge i n  Alaskan industry wage 



r a t e s  independen t  o f  national t r ends  in t h e  industry. F a c t o r s  which 

c o u l d  account f o r  t h i s  d i f f e r e n t i a ?  would i n c l u d e  r e l a t i v e  d i f f e r e n c e s  

i n  t h e  lzours o r  weeks worked i n  A l a s k a ,  relative c o s t  o f  living d i f -  

fe rences ,  changes i n  the m i x  o f  i n d u s t r y ,  o r  changes in average skill 

levels. 

I n  all industries except  finance/insurance/real e s t a t e ,  which i n  

Alaska  has  grown more sapxdly than i t s  n a t i o n a l  c o u n t e r p a r t ,  and manu- 

f a c t u r i n g ,  which has grown more s lowly  than i t s  national c o u n t e r p a r t ,  

n p o r t i o n  o f  t h e  differential growth r a t e  i n  the Alaskan wage  appears  

t o  be t h e  resu l t  of n a t i o n a l  t r ends  i n  relative wage r a t e s .  

Cons t ruc t ion  and services a r e  the  two indus t r i e s  where growrh i n  

average  wage ra tes  has substantially exceeded the na t i ona l  average .  

The d i f f e r e n c e  i n  c o n s t r u c t i o n  can be l a r g e l y  a t t r i b u t e d  t o  t h e  h igh  

wages p a i d  t o  o i l  p i p e l i n e  c o n s t r u c t i o n  employees. Ne t t ing  them o u t  

would reduce the  observed growth r a t e .  A sxmilar phenomenon can be 

a t t r i b u t e d  to the service sector which, a f t e r  construction, showed t h e  

most substantial increase in average wage rates r e l a t i v e  t o  t h e  U.S.  

average dur ing  the o i l  pipeline construction years .  L i k e  cons t ruc -  

t i o n ,  the post-pipeline r a t i o s  (W%?k/WEUS) have remained above t h e  

long-term t r end ,  b u t  the differential f o r  services is less.  

In  finance/insurance/real e s t a t e ,  there has been a moderate p o s t -  

pipeline bulge  i n  wage rates which may o r  may n o t  represent a r e a l  

structural change i n  the industry. Manufacturing i n  Alaska is a 

relatively small group of a c t i v i t i e s  n o t  representative of the U.S. 

manufacturing as a whole, and t h u s  it is n o t  reasonable t o  compare 

wage r a t e  growth sf the t w o .  

I n  conclus ion ,  wage rates  in d i f f e r e n t  industries have grown at 

different r a t e s  historically. This is t r u e  bo th  for Alaska arid t h e  

United Sta tes .  These growth rates can be re la ted  to t h e  average for 

a l l  industries and, t h u s ,  j u s t i f y  t h e  use  o f  t h e  all-industrq average 



for p r o j e c t i o n  purposes .  I n  g e n e r a l ,  Alaskan  wage rate growth by 

3.ndustry follows the n a t i o n a l  p a t t e r n  with exceptions t h a t  can be 

readi%y explained. 

IV. Evaluation of Alaskan Wage Rar 
P 

Details on the statistical properties o f  the wage rate equations 

appear  in Appendix G o  I n  gene ra l ,  t h e  s t a t i s t i c a l  p r o p e r t i e s  o f  the 
2 equations a r e  quite good. The corrected R va lue  ranges between .8  

and - 9 6 ;  t h e  F t e s t s  a r e  a l l  significant ( f ( 4 / 1 4 )  = 5 . 0 4  f o r  a 99 per- 

c e n t  confidence i n t e r v a l ) ;  t h e  s t anda rd  errors of the  regressions are  

smal l ;  and t h e  T-tests a r e ,  with few exceptions, significant. For 

n ine t een  observations and three explanatory v a r i a b l e s ,  the 95 percent  

confidence test of positive autocorrelation is a Durban-Watson value  

of . 97  o r  less. The test is incoakclusive if it is between .97 and 

1 .68 .  The COND(X) variable t e s t s  f o r  multicollinearity which does no t  

appear  t o  be present in these equations. 

The stability of the wage rate equations has been investigated by 

va ry ing  the time period over which the regression parameters were cal-  

c u l a t e d .  Table D-2 r e p o r t s  t h e  results of this exercise. The i n t e r -  

c e p t  term (a )  is generally unaffected by the h i s t o r i c a l  pe r iod  chosen 

f o r  t h e  regressions. The elasticity of l o c a l  wage r a t e s  to changes i n  

national rates (b)  does exhibit some variation with the time frame 

chosen f o r  the regressions. The e l a s t i c i t i e s  appear  t o  be declining 

as new da ta  p o i n t s  become a v a i l a b l e .  These elasticities should be 

stabilizing now t h a t  t he  majority of t h e  e f fec t s  of the oil p i p e l i n e  

on t h e  economy have worked themselves out. The sensitivity of projec-  

tions r s i th  respect t o  these elasticitres, however, should be 

investigated, 



Indus t ry  

Construction 
Mining 

TABLE D - 2 *  SENSITIVITY OF WAGE RATE HA TER 
VUWS TO EGmSSION TXm PERIOD 

Parameter 

Intercept  
Elasticity to 

National Wage Rates 

Trade 
Finance/Insurance/ 

Reat% Es ta te  

Transportation 
Services 

S t a t e  and Local 
Goverment 

To t e s t  t h e  overall stability o f  the  s e t  of equations specifying 

the  Alaskan wage ra tes ,  we f i r s t  examined the simulated r e l a t i o n s h i p  

between the Alaskan real wage and khe U.S. r e a l  wage i n  a preliminary 

version of the  model. The r ea l  wage in Alaska grows in the twenty- 

y e a r  pe r iod  from 1980 t o  2000 from $5,728 (1967 U.S. d o l l a r s  is the 

base)  t o  $7,661. This is an average annual growth rate of 1.4 percent .  

Over the  same per iod ,  the U . S .  average real  wage is exogenously s e t  at 

an average annual growth rate of . 7  percent .  Thus, t he  Alaska r e a l  

wage grows at twice the rate f o r  the United S t a t e s  in this scenario. 

This is a t t r i b u t a b l e  to the increasing proportion of employment i n  

relntively f a s t  wage rate growth industries. This d i f f e r e n t i a l  growti! 

rate does no t  destabilize the  p ro j ec t i ons .  Wereas, in 1980, the 

r a t i o  of the Alaska-U.S. average r e a l  wage is 1.133,  i n  2000 it is 

1.350. This  is because, although the growth rates are appreciably 

d i f f e r e n t ,  they  a re  bo th  relatively small. 



To t e s t  the sensitivity o f  p r o j e c t i o n  r e s u l t s  to changes in the 

coefficients measuring the elasticity of wage rates to changes in the 

U.S. average wage r a t e  ( b ) ,  a s p e c i a l  simulation was done i n  which 

these coefficient values  were reduced by one s t anda rd  e r ror .  The 

r e s u l t  was a surprisingly small dif ference  in t h e  r e a l  wage r a t e  hnd 

population a f t e r  a twenty-year pe r iod .  Tab le  D - 3  shows t h e  resul ts  of 

t h i s  t e s t  i n  comparison t o  a base case. I n  2000,  population is 

5 - 8  thousand lower i n  t h e  t e s t ,  and the r e a l  wage is 1 .3  percent  

lower. The robustness of t h e  model t o  this sensitivity t e s t  i s  

reassuring, given t h e  uncertainty about whether a l l  the ef fec t s  of ail 

p~peline construction on wage ra tes  have show2 up i n  t h e  d a t a .  

A second sensitivity t e s t  was performed and i s  a l s o  reportea i n  

T a b l e  D-3. This  t e s t  investigated t h e  sensitivity of the model simu- 

i on  results t o  t h e  growth ra te  i n  the real  wage i n  t h e  Uni.ted 

5 t a t . e ~ .  To t e s t  t h i s ,  the  p ro jec t ion  growth ra te  f o r  this var iab le  

was redLiced from " 7  t o  .5 perk-ent annilally (WEUS/USCPI). The r e s u l -  

r a n t  change i n  t h e  2000 popula t ion  from t h e  base case was 32 thousand, 

whi le  the reduction in t he  r e a l  Alaskan wage ra;e was 5 - 2  p e r c e a .  

This  test suggests t h a t  the p r o j e c t i o n  value Pan: the  growth of the 

r e a l  wage sa te  in the United S t a t e s  should be chosen with care.  

Historically, t h e  growth of this vaiiab:e, which is a measure of 

t h e  productivity growCh of the U.S. l abo r  fo rce ,  has n o t  been smooth. 

The average annual growth rate over the past twenty yea r s  has been ' 

.5  percent, approximately equal t o  t h e  value chosen l o r  the sensi- 

tivity test. V i t h i n  t h a t  twenty-year time frame, Bowever, there was a 

decade of r ap id  growth in the 1960s when the average weekly wage 

adjusted  f o r  cost of living increases grew from $92 to $107. This was 

followed by a decade of s tagnat ior?  dur ing  t h e  1 9 7 0 ~ ~  when the r e a l  

wage f e l l .  I n  1979, it was $101. Thus, it is difficult to p ro j ec t  

with confidence a growth r a t e  f o r  the r e a l  wage r a t e  i n  the United 

S t a t e s  based upan $--he h i s t o r i c a l  data. This  must remain as one of the  

components of t h e  simulation process which is sub jec t  to irreducible 

unce r t a inw .  



TABLE D - * 3 .  SENSITIVITY TESTS OF WAGE M T E  EQUATIONS 

REAL I4.4GE KATE 

Base Case 

Test o f  
Elasticity 

T e s t  of 
11.S. Wage 

Rate Growth 
Sensitivit ---2 



I n  g e n e r a l ,  t h e  wage r a t e  equations a r e  well-specified and 

r o b u s t .  They must continue t o  be monitored as new observations become 

available t o  see how t h e  e l a s t i c i t i e s  with respect  t o  t h e  U.S. wage 

r a t e  change. T h i s  may a l s o  require f i n e  tuning of the l a g  s t r u c t u r e  

on t h e  variable f o r  tightness i n  t he  l o c a l  l abor  market.  

The growth  rate a f  t h e  r e a l  wage ra te  in the  United S t a t e s  is an 

important variable i n  the  de te rmina t ion  of the growth of  the  Alaskan 

economy. T h i s  var iable  m u s t  be cons t an t ly  monitored, a d  p r o j e c t i o n s  

s f  i t s  Putuse  va lue  must continue t o  be c r i t i c a l l y  evaluated. 



Appendix E 

Fikk"rP HODEL MPGMTION SPECIFICATION 



1. Introduction 

Popula t ion  change is t h e  swn o f  two components--natural increase 

and n e t  migration. Natural  increase is a relatively s t ab l e  component 

of  population change since it is a s t a b l e  function of age-sex-race- 

specific fertility and mortality rates which may change over time, but 

on ly  g radua l ly .  

Net mig ra t i on  is, in c o n t r a s t ,  q u i t e  volaeile and can change from 

a Barge, positive value to a l a r g e ,  negat ive aralliae f m m  year to year .  

For  purposes of long-run pro jec t ions ,  these year-to-year fluctuations 

a r e  n o t  as important as the overall t r e n d s  in migratory flows. 

Between one-third and one-half o f  the population increase in the 1970s 

was the r e s u l t  sf wet p o s i t i v e  migration. 

Popu la t i on  is important because i t  is a f a c t o r  in the demand f o r  

many goods and services such as s ta te  and l o c a l  government and housing 

independent of t h e  o the r  major determinant of demand--personal income. 

11. Specification of Net Migrat ion in t h e  MAP Model 

Net migra t ion  is determined by t h e  following equation: 

MIGNET = a + b * [MCNN - hECONX1] + c * ECONX1 + d 

PC(-1) / DIRPU(-1) 

6 

where MIGWT = n e t  migratilon 

B C N N  = annual change in level o f  civilian non-Native 

emglopent  

aECONXl = annual change in level of remote special 

p r o j e c t  construction employment 

PC(-I) = Alaska  non-Native rea l  disposable personal  

income pe r  c a p i t a  lagged one year 

DIRPU(-1) = rea l  disposable personal  income per c a p i t a  in 

United S t a t e s  lagged one year  



r h l s  specification of  t h e  rlet migration equation r e f l e c t s  t h e  

t d c t  thdr .  t h e  primary determinates  of n e t  -- m i g r a t i o n  a r e  changing 

rn,l>loyment opportunities and regional variatxons i n  relative income. " 
Net migration is the  swn of gross  in-migra t ion  and g r o s s  out-mxgration. 

The composition of n e t  migration i s  de te rmined  by allocating t h e  t o t a l  

l n t o  t h e  v a r i o u s  age and sex cohor t s  o f  t h e  population. 

The coefficients i n  t h e  n e t  migration equation have t h e  following 

~ n t e r p r e t a l i a n s  : 

a i s  t h e  Level of n e t  migration which would occur  i n  a y e a r  i f  

there were no change in .  t h e  amber o f  j obs  i n  t h e  economy 

and i f  r ea l  p e r  c a p i t a  income i n  Alaska relative t:> the r e s t  

of  t h e  kiaited Sta$es  were not. a v a r i a b l e  i.n t h e  d e t e r m i n a -  

txon  o f  migration. T h i s  coefficient i s  n e g a t i v e ,  reflecting 

t he  f a c t  t h a t  i f  there a r e  no r lew j obs  generated i n  t h e  

econsnny i n  a y e a r ,  then because t h e  l a b o r  farce  i s  i n c r e a s -  

xng because o f  t h e  e f fec t s  o f  n a t u r a l  increase ,  some people  

rxn t h e  l a b o r  fo rce  w i l l .  migrate elsewhere t o  look  f o r  

crnpBoyne%lt. 

b is t he  inarg~inal inc rease  i n  t h e  level of  aet m i g r a t i o n  from a n  

increase i n  the  number of j obs  i n  t h e  economy. T h i s  coef -  

ficient is positive and may have a v a l u e  l e s s  t han  o r  

g r e a t e r  t han  u n i t y .  

c i s  ~ n t e r p r e t e d  i n  t h e  same way as b ,  excep t  t h a t  i t  applies t o  

j o b s  c rea ted  on spec i a l  l a r g e  c o n s t r u c t i o n  p r o j e c t s .  

'FOX a more d e t a i l e d  discussion cf this, see Scott Goldsmith, 
" I m p o r t a n t  Economic Relationships i n  the  l j laskan Nacroeconomy," 
unpublished p a p e r ,  2978. 



d i s  t h e  increment t o  net migration which is t h e  r e s u l t  o f  r e a l  

pe r  c a p i t a  income differentials between Alaska  and the rest  

of  t h e  U.S. regions. I f  there i s  no differential, thrxk a + 

d can be i n t e r p r e t e d  as t h e  level  o f  n e t  migration which 

would occur i n  a year when no new jobs  were c rea t ed  i n  the  

economy. This  coefficient i s  positive. 

This  specification i s  best  understood by reference t o  F i g u r e  E - I  

which d e p i c t s  t h e  form of t h e  net migration equation currently i n  use 

I n  rhe MAP model. Net migration i s  represenred along th:. v e r t i c a l  

a x i s ;  and employment growth,  along t h e  h o r i z o n t a l  axis. A different 

relationship exis t s  between these variables f o r  each leve! of  real  p e r  

c a p i l a  disposable income in. Alaska relative ta the  Urili-d States, .  

L i n e  A represents t h e  relationship i f  the rea l  per  c:apita d i s7osab le  

yersaz~al  income o f  Alaskan non-Natives is the  same as i n  the  rest of 

t h e  Uaited S t a t e s .  Line B represents t h e  case where the  Alaskan rea l  

disposable per c a p i t a  non-Native income is 20 percent above the United 

S t a t e s .  Line A i s  representative of equilibrium conditions betweell 

Alaskan and U.S. l abor  markets,  while line B is representa t ive  of boom 

conditions when wages and s a l a r i e s  in Alaska have beer1 temporarily 

driven up by supply c o n s t r a i n t s  i n  the Labor market o r  because of h igh  

wages paid  on c e r t a i n  construction p r o j e c t s .  

The various lines represent the positive r e l a t i o n s h i p  between the 

growth o f  emplopen t  and ne t  migration as well a s  phe p o s i t i v e  re la-  

tionship between Alaskan r e a l  income and n e t  in-migrat ion.  They a l s o  

allow us to see t h e  relationship between t h e  migration 

response and t h e  average migration response.  

Po in t  X represents a situatioo ia a y e a r  of income p a r i t y .  

Employment growth i s  3 thousand; and ne t  in-migration, a b o u t  1 thou- 

sand. The s lope  o f  t h e  l i n e  i s  abou t  oar ,  indicating that. t h e  

n e t  in-migration f o r  each t l r w  j ob  is one. On a v e r a E ,  how- 

eves, each job  c rea ted  hds generated ne t  in-nj igra t ion of . 3 3  persons .  

The migration e f f e c t  o f  j u b  r r r ~ t l o n  cou ld  be decomposed i n t o  two 





s e p a l - n i :  . To t h e  l e f t  o f  Y ,  new j o b s  a r e  f i l l e d  by current 

-csidrnts w h o .  I E  t h e  absence o f  t h e  new employment opportunltles, 

icc!d h a w  c lu t -migra ted  t o  l o o k  elsewhere f o r  j o b s .  Those new j o b s  t o  

i ! - k r  r i  n h t  o f  Y a r e  filled by new m i g r a n t s .  

I f  i n  a g l v t r  y e a r  no new j o b s  a r e  c r e a t e d ,  there would  be 1 r t . t  

. - ; i ~ t - r n l g r a t l n n  o f  a b o u t  2 thousand p e o p l e  ( p o i n t  Z). If Y neb j J o ~  

c r e a t ~ d .  t he re  would be neither in-migrat i o n  n o r  o u t - r n l g r a t ~  r t i i .  

C'I -owt i?  i n  t h e  resident l a b o r  fo r ce  would t a k e  a l l  t h e  new j o b s .  Lack: 

nrb j o b  r n  excess o f  Y generates in-migration o f  one  persor! on a v w -  

age.  xncluding t h o s e  who g e t  j o b s ,  t h e i r  dependen t s .  and  those  who a r e  

unerngl os e d  , 

Aaothek- way to see t h e  relationship b e t w ~ e n  e m p l o p e a t  growth and 

n r g r a t l o n  in t h i s  equation i s  by means of Table  E - 2 .  It shows tha t  a t  

h ; g t ~ ~ i -  r a t e s  OP j o b  c r e a t i ~ ~ n ,  the  average  n e t  mrrgratlon 2.s hlgbzer. 

A l s o  a t  low p o s i t i v e  levels of  j o b  careatian, t h e r e  i s  out-magaratiors. 

TABLE E - 1 .  THE MEATIONSHIP BETWEN J O B  C H A T I O N  
NET HJGMTTON I N  T E  H.AP BODEL 

(Hypothetical Example) 

Job Creation i n  
One Year Net Migra t ion  Net Migrants f o r  
(thousand) (thousarlrlP) Each J a b  Crea ted  

-----.. --- 



I I S o  

The model currently uses the following equation: 

R A N G E  = 1 9 6 1  TO 1 9 7 7  
RSQ = 0 ,98625  C R S Q  = 0 .98167  
S E R  - 2 .7245  S S R  - 8 9 . 0 5 0  

For simulation, the parameter valaes on the income and employment 

terms a r e  a d j u s t e d  to account f o r  the fact t h a t  the h i s t o r i c a l  data 

includes the Alaska Natives; whereas, the simulation d a t a  does not. 

In addition, the intercept is adjusted to improve its performance i n  

simulation. The statistical tests for this equation are generally 

good excepk f o r  the relative income term. This coefPicient has the 

co r r ec t  sign but is n o t  statisLically significant. The variables have 

been t w o  period alreraged in order  to reduce the possibility of p o s i -  

t ive autocorrelation. The var iab le  EQ is a d 

earthquake years.  



Recent analysis of this equation has  concentrated on t h e  i nco r -  

p o r a t i o n  of new d a t a  p o i n t s  i n t o  parameter estimation and upon 

improvement of  t h e  specification. The c u r r e n t  formulation o f  the n e t  

m i g r a t i o n  e q t ~ a t i o n  d i f f e r s  from t h e  formulat ion reported i n  the  MAP 

docrmentation prepared in 1979 i n  bo th  t h e  i n t e r c e p t  and slope coef- 

ficient va lues  as well as the f a c t  t h a t  it separates employment change 

i n t o  two componenes. 

The d a t a  series used in t h e  equation is t h e  s u b j e c t  o f  an  ongoing 

aria l. .b ; r- because of d a t a  revisions in the n a t u r a l  increase, pe r sona l  

income, and n e t  migration ser ies .  No changes have been incorpora ted  

i n t o  t h e  model y e t  based upon the  revised d a t a .  At t h e  same time, 

additional d a t a  p o i n t s  are  being considered f o r  addition t o  the  para -  

meter  es t imat i .on.  The preliminary results o f  this analysis show t h a t  

wieh t h e  addition of new da ta  p o i n t s ,  the positive significant rela-  

tionship between employment and n e t  migra t ion  does n o t  change. 

The historical s e r i e s  on mdgration betsseen t h e  1976 a d  1980 

census years  has come i n t o  quesrion since .the publication o f  the 1980 

census population f igure .  Since this figure is lower than had pre- 

v i o u s l y  been estimated, ne t  m ig ra t i on  figures f o r  some years  a f t e r  

1970 were overestimated. It is likely- t h a t  the majo r i t y  of the error 

i n  t h e  migration series occurred i n  1978 and 1979, the years  of s l a c k  

economic activity a f t e r  construction of the o i l  pipeline, although 

1977 n e t  migration may a l s o  be overestimated. Rrither than utilizing 

obv ious ly  incorrect  da t a  i n  an  updated migration equation, the current 

ver s ion  of the model uses dara only th rorgh  1977. When a corrected 

v e r s i o n  of  n e t  migra t ion  becomes available, this equation will be 

upda ted .  

It is i n t e r e s t i n g  t o  no t e  t h a t  the coefficient values on regular 

employment growth and p r o j e c t  construction employment growth,  although 

significant, change t h e i r  r e l a t i v e  sizes a s  more Gats p o i n t s  are added. 

As more of the post-pipeline data enters i n t o  t h e  estimation of the 

equation, t h e  rlet migration impact o f  a r egu la r  employee increases, 
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TABLE E-2,  T U C K I N G  TEST FOB P:ET M Z G M T T O K  

Non-Nat i ve  Real 
P e r  Capita Disposa l  

Employment/ Persanal Income ~ i a a k a /  
Population -- United States -- 



~nco rne  19.1 Alaska and i n  the  United S t a t e s ,  .This v a r i a b l e  i s  a l s o  

shctwn irk l i a b l e  E - 2 .  This r a t i o  remains relcrt ively s takdie ,  I t r i s e s  

in t h e  mid- 1980s i n  response t o  gas p i p e l i ~ l e  construction employment 

aild s u b s e q u t i ~ l t l y  declines back toward one. In  the  l a t t e r  y e a r s ,  LC. 

d t r ~ p s  below orle as it had been historically until 1975. T h i s  has  a 

s l i g h t  nega t ive  e f f e c t  o n  t h e  l eve l  o f  n e t  migration. A lower popula-  

t i o n  o r  h i g h e r  employment-to-population r a t i o  would b r i n g  t h i s  income 

r a t i o  b a c k  to one through feedback e f f e c t s  i n  the model. 

The r e su l t s  i n  'Fable E-2 indicate t h a t  t h e  migration equation 

does n o t  generate an uns table  s i e u a t i o n  e i t h e r  i n  t h e  Labor market o r  

b i t h  respect  t o  relative income in Alaska. I t  i s  necessar>r, however, 

t a  coinpare t h e  t rends i n  t h e  values f o r  these i i l d i ca to r s  (employment 

rd t e  and relative rea l  income) generated b y  model simulation w i t h  

h i s t o r i c a l  trends and independentiy p r o j e c t e d  r rends  t o  a s c e r t a i n  

wtlethei  t h e  s i l l lu la t ion resu l t s  a r e ,  i l k  f a c t ,  p l a u s i b l e  as tdelL as  

:-;&abLe. 

Nationally, the  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e  has  been increas-  

Lng s ince  World War 11. T a b l e  E-3  shows t h a t  the participation t a r e  
e .+ 

has increased  from 59.2 percent in 1960 r o  b2.7 p e r c e n t  in 1978. ! h i s  

i s  the comtlined resul t  of 3 number of  t rends  of  which the  most s i g -  

r l i f icai l t  i s  a i l  increase  in tile l a b o r  force  participation r a t e  f o r  

white females from 36 percent i n  1960 t o  48.8 percent  in 1978. 

Counterbalancing  his tltend bas been a decline in t h e  r a t e s  f o r  b o t h  

white and nonwhite males. Some o f  t h e  change i n  t h e  aggregate p a r t i -  

cipation r a t e  i s  s i s o  due t o  t h e  change i n  the demographic mix o f  the 

p o p u l a t i o n  o v e r  time. 

T h i s  t r e n d  can b e  observed in the h i s t o r i c a l  d a t a  o n  e r n p l o p e ~ l t  

2nd p o p u l a t i o n  t o r  Alaska. C i v i l i a r l  employment a s  a proportion of 

c i v i l i a n  p v p u l a t i o i l  incr-eased fronl 37.4 percen t  in 1970 t o  4 7 . 2  per- 

c e n t  i i l  1979. Dart  of the i n c r e a s e  can he a t t r i b u t e d  to a defnographic 

s h ~ f t  r c  t h e  population, bu t  it is primarily t h e  r e s u l t  of an  i n c r e a s e  

i n  iL%bor  force participation. 





The Labor fo rce  participation rate  i n  A l a s k a  appears to be sub- 

scantially above the nacional  average .  I n  1978, f o r  example, t he  

aggregate  l abo r  force  participation rate was 6 3 . 2  percent  f o r  t he  

United Sta tes .  The ra te  f a r  males was; 77 .9  percent  and 5 0 , 0  percent 

f u r  females. The comparable figures f o r  Alaska were 7 1 . 4 ,  81.1, and 

62.4 percent .  The relatively high labor f o r c e  participation rates i n  

Alaska,  i n  spite of low participation ra tes  f o r  Native Alaskans ,  i s  

attributable p a r t i a l l y  tc the age structure o f  the population and 

partially t o  the mix of employment opportunities i n  t!i~ s t a t e .  A s  

Table  E-4 shows, 40 percen t  o f  t o t a l  employees i n  1977 were women, and 

t hey  were heavily concentrated in govermnent, services, f inance/  

insurance/real e s t a t e ,  and i n  retail t rade.  These are l a r g e  indus-  

t r i e s  i n  Alaska; thus, the opportunity e x i s t s  i n  Alaska f o r  a l a r g e  

l a b o r  fo rce  participation r a t e  f o r  females. 

Because the  Alaskan l a b o r  fo rce  p a r t i c i p a t i o n  ra te  is above the  

n a t i o n a l  average and has been r a p i d l y  increasing i n  recent years, i t  

i s  unlikely t h a t  it will continue to increase substantially above what 

it i s  presently. Recall  t h a t  in 1980 the r a t i o  of  civilian j o b s  t o  

civilian popoulat ion between 15 and 6 4  years w a s  7 9 . 7  percent. 

Increasing integration of the Native community i n t o  the market economy 

will increase the Native l a b o r  force par t i c ipa t ion  r a t e  over time, b u t  

s ince  the Native population is only a small component of  tr tal popu- 

l a t i o n ,  a large increase i n  t he  Native labor  participation r a t e  will 

have a r e l a t i v e l y  small impact on the aggregate participation rate. 

On the  o ther  hand, it is not  l i k e l y  t h a t  the par t i c ipa t io i i .  r a t e  will 

f a l l .  An important f a c t o r  operating to maintain a high participation 

ra te  i s  the age-sex s t r u c t u r e  of the popula t ion  which will continue to 

be heavily weighted toward those cohor ts  wi th  the highest p a r t i c i p a -  

"cian ra tes ,  

2 ~ t a t i s  t i c a l  Abstract,  1979, Table 6 4 6 ,  Civilian Labor Force and 
Participation Rates. 



TABLE E - 4 .  %Om!( EMPLOYEES IN NON-AGRICULT B; ~ ~ ~ S T R I E S  

SB%rKCE: S t a t i s t i c a l  A b s t r a c t ,  1979,  Table  660.  

The r a t i o  of  Alaskan t o  U.S. r e a l  d i s p o s a b l e  personal income per 

c a p i t a  has been rising historically. Part of  the explanation f o r  this 

is the relatively r a p i d  growth of  t h e  civilian I l u ~ i  Sz t ive  popu la t ion ,  

and p a r t  i s  a t t r i b u t a b l e  t o  growth of t h e  employment r a t e  of t h e  popu- 

lation. Tbe h i g h  incomes d u r i n g  t h e  pipeline construction years  

caused a temporary distortion of  the r a t i o .  I t  sekms reasonable to 

p r o j e c t  t h a t  t he  r a t i o  of r ea l  incomes will remain i n  t h e  vicinity of 

one i n  f u t u r e  yea r s .  

The sensitivity of  t h e  n e t  migration equation has  been analyzed 

i n  t w o  ways. F i r s t ,  the coefficient v a l u e s  f o r  both r e g u l a r  employ- 

ment and s p e c i a l  p r o j e c t  e m p l o p e n t  were reduced by 25 p e l c e n t  (con- 

s i d e r a b l y  mare t h a n  one s r a n d a r d  e r ro r )  T h i s  i s  a worst-case sen- 

sitivity analysis because  although different rnodel specifications 

y i e l d  d i f f e r e n t  v a l u e s  i a r  t h r s e  coefflcirnts, there i s  generally a n  



inverse relationship hetween them. The r e s u l t s  cf this sensitivity 

analysis a r e  shown i n  Tab l e  E-5  k7here a base-case v a l u e ,  sensitivity- 

case v a l u e ,  and difference a r e  displayed f o r  p o p u l a t i s n  and t h e  r a t i o  

o f  employment-to-population* (The base case here i s  a relatively slow 

growth scenario.) 

Reduction in the response of mig ra t ion  to population by 25 per -  

cent reslilts in a change i n  t h e  simulation value f o r  popu la t ion  which 

is cumulative over time. The migration response i s  damped, and popu- 

l a t i o n  growth slows. The difference by 1990 is on ly  11 thousand, b u t  

by 2800 it is 47 thousand. 

Analysis  of  t h e  employment-to-population r a t i o  shows t h a t  t h e  

Lower ra te  of popula t ion  growth assoc ia ted  w i t h  t h e  danpened-migration- 

-p G~ &-,ponse case may be inconsistent with t h e  employment growth simul- 

t a n e o u s l y  occurring in t h e  s imula t ion .  The employment-to-population 

r a t i o  climbs t o  56 percent  from its value  i n  1980 of 50.9 pe rcen t .  

Give3 t h e  already high  r a t i o  of  employment to population i n  the s t a t e ,  

it is n o t  l i k e l y  to grow another  10 percent  in the next twenty years .  

Thus,  although the simulation results are sensitive to the coe f -  

ficient values f o r  the ne t  migration equation, the plausibility of t h e  

resellts can be tes ted  by observing the  movement of  t h e  employment-to- 

population v a t i c  over the simulation range. 

A second sensitivity t e s t  was conducted to examine the effect on 

t h e  simulation r e su l t s  o f  variation in the growth rate of real  dispos-  

ab l e  per c a p i t a  personal  income in the United S t a t e s .  The exogenously 

p r o j e c t e d  growth r a t e  was increased by 25 percent to 2 .5  percent  

annually, which is the  historical rate over the l a s t  twenty years .  

The resul ts  a shown in Table E-6.  Increasing the r a t e  of 

growth o f  income in the United S t a t e s  reduces the relative attractive- 

ness of Alaska  and, thus, n e t  i n -mig ra t i on ,  b u t  the change is modest. 

The mQdel proved t o  be insensitive t o  variation i n  this exogeraaras 

v a r i a b l e ,  



TABLE E-5 .  WORSE CASE SENSITIVITY PJgALYSLS OF NET MIGRATION 
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Note: Coefficients on change i n  employment variables reduced 25 percent .  
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TABLE E-6 (continued) 

EMPLOYPENT/ POPULATION 

Base Case 
Sensitivity 

Case Difference - 



. Cone I u s  i o n  

Nrt n l i g r a t i o n  i s  d i f f i c u P t  ts model. cticcrlrately b e c a u s e  t h e  time 

se r i s s  r s  c a l c u l a t e d  as a r e s i d u a l ,  and population i t s e l f  i s  o n l y  an 

t 2 s t ~ r u a ~ e  i n  non-Census years .  The approach t a k e n  i n  tile PUP model i s  

to t r y  t o  use t h a t  portion of t h e  h i s t o r i c a l  d a t a  which i s  relatively 

a c c u r a t e  t o  econometrically specify a r e l a t i o n s h i p  between ne t  m i g r l -  

Lion, t h e  growth o f  employment opportunities, and relative income. 

The c u r r e n t  specification works reasonably well. Work continues on 

r e f i f i l ng  rhe  model equa t ion .  Th i s  w ~ r k  centers on t w o  a r e a s -  The 

f i r s t  is analysis of  t h e  unde r ly ing  d a t a  f o r  accuracy.  The second i s  

equation respecificarion t o  explicitly t r e a t  t h e  unemployment r a t e  and 

the cilarlge i n  t h e  s i ze  o f  t h e  Alaskan p o t e n t i a l  l a b o r  f o r ce ,  and t o  

d e f i n e  more accurately t h e  relationship between l a r g e  c o n s t r v c t l o n  

p r o j e c t s  and  n e t  migration. 



Appendix 5; 

MCICONALHZIATZON HODEL 



@
 

T
Y

 

3
- 

LJ
 

,-
t C

'
 

-
3
-
 

rp
 

t
,
 

I"
" 

"T
 

G
 

T
i 

w
 

("
a Tr
, 

3
' 

tb V
, 

f-
' - 3
 
a
 

*
d
 

i'ir
 

a,
 

3
 
a.
 

Or
&)

 
m

 
3
 

1-33
 
9
 

c2 r- k-. N
 

ba
, 
0
 

ti
..
. 

rD 



--> 

POPULATION 



V
) 

tz
 
0
 

B
 -- 

(T
i 

#
A

 
I 

. -.- 
Ci-; 

>
 

6
 



c s t  ~ m d t i ' s  o f  statew~de p o p i l l a C ~ n  ( a l s o  from t h e  statewide model)  t o  

grnieri-atr reg zonal  populaLion es tamates .  

B .  The E ~ L u ~ e n t  C' 
-----.- -- $1 c -- 

Each of t h e  twerity r eg rons  i s  disaggregated xnto three  t ypes  of 

rmpioyn?est,&: b a s i c ,  govermerat ,  and suppor t . .  Basic  employment corasists 

u f  a l l  sec tors  o r  portions of  sec tors  t r e a t e d  as exogenous i n  t h e  

s t d t e  n ~ o d e l :  agriculture, f o r e s t r y ,  fisheries, manufacturing, miniog, 

C O I B S ~ ~ ~ U C ~  i o n ,  and ;b p o r t  i an  of hramspsrtation. Goverxment c o n s i s s s  of  

t r c l e r a l  civilian and i n i l i t a r y  employees as w e l l  as s t a t e  and l o c a l  

efllpl.oyees. S u p p o r t  includes a l l  o t h e r  employment. 

The structure o f  t h e  employment model i s  as  Collown: 

Definae: S = Suppor t  s e c t o r  einylaymenk i n  r e g i o n  I s e r v i n g  
i j 

regitsrz j 

B = Basic  sec to r  employment i n  r e g l o n  i .  
i 

G = Government sector  emplojnnerlt r n  region .L a 
fZ = Totah  empl~yrwent in r e g i o n  1. 
i 

a =: Pirapor t ian sf regl-on _i skipport  rerju; r o n ~ e n t s  
i j 

supplied by r eg ion  i s  

b Suppor t  employment r e q u i r e d  p e r  u n i t  of t o t a l  
j emnpluyment. in regLon J .  

T o t a l  employment i n  each  of  n r eg inns  is w r i t t e n :  

SZL * S,, + * e 4- S, t B, + G = M2 
&LU a,:. 3 L 'I? 



C ,  

i o t a 1  s u p p o r t  s ec to r  requirements w i t h i n  each r e g i o ~ ~  may be written: 

But S = a b.M so t h a t  system (1) may b e  rewrit ten:  
i j ij J j 9  

o r ,  i n  m a t r i x  notation, 

where B = [ B i ]  

I f  t he  A mat r ix  were known, t h e n  t o t a l  employment i.s calculated as a 

l i n e a r  function o f  b a s i c  and govermneni rlrlployment, o r  

O f  c J u r s e ,  we do n o t  know A .  By i n c o r p o r a t i n g  known r e g i o n a l  

d a t a  w i t h  a s i n g l e  simplifying assumption and a behavioral hypothesis 

d e s c r i b  l a g  t h e  . i lLocat ior l  o f  i r l terregiar la i  s u p p o r t  demands, however, 

i t  i s  poszible t o  e s t ~ m a t e  A f o r  a p a i n t  i n  time, say  1979.  



Regional employment f o r  1979 was available 

f r om t h e  Alaska Department of Labor publications, specifically --- Statis- 

ti -- and Alaska ..---- Economic -- Trends .  The breakdown of such 

employment by b a s i c ,  govesmeilt ,  and suppor t  s ec to r s  is shown i n  

T a b l e  F - l  f a r  1999. 

OIL Since  the major concern o f  t h e  regional 

model i s  t o  c a p t u r e  t h e  e f f e c t  o f  s u p p o r t  s e c t o r  demands which a r e  

suppLied  in r eg ions  o t h e r  than the one giving :k to such .  demands, 

r a t h e r  t h a n  to exalPaine the e f fec t s  of differential suppor t  dernands 

a c r o s s  r e g i o n s ,  i t  seems p l a u s i b l e ,  o r  a t  l e a s t  n o t  o v e r l y  res t r ic-  

t i v e ,  t o  impose t h e  c o n d i t i o n  t h a t  

T h a t  i s ,  a u n i t  of  t o t a l  employnjent, wherever it occur s  i n  t h e  s t a t e ,  

i s  a s s u e d  t o  g ive  r ise t o  the same suppor t  s ec to r  requirements. The 

d i f f e r e n c e  between regions, t hen ,  i s  s o l e l y  t h e  d i f f e r e n c e  i n  t h e  

l o c a t i o n s  f r o m  wl-rich these demands w i l l  84e supplied. 

T h i s  assumption has the obvious disadvantage t h a t  it neglects 

r e a l  i n t e r r e g i o n a l  d i f fe rences  i n  demand for s u p p o r t  sec tor  services .  

However, Ft a l s o  has several advantages which may mare t han  compensate 

f o r  t h i s  shortcoming. Most obvious ly ,  it reduces o u r  estimation 

problem by n - l  parameters. More importantly, it is extremely valuable 

as a t o o l  f o r  maintaining consistency with the  statewide MAP model, 

b o t h  i n  a s t a t i c  and a dynamic sense. Currently, a u n i t  of b a s i c  

s ec to r  employment i n  the s t a t e  model has  the same s t a t i c  employment 

impact  r ega i rd less  of its location i n  t h e  state. RegionahPgJ varying 

b . ' s  would produce d i f f e r i n g  :.otal statewide s t a t i c  impacts by loca-  
.I 
tion, t h u s  being inconsistent with the s t a t e  model. Furthermore,  t h e  

i , - ~ t r o d u c t i ~ n  of b exogenously provides a va luab le  t o o l  f o r  maintaining 

dynamic consistency between the models. By letting b v a r y  w i t h  time 

s o  as  t o  r e f l e c t  t h e  corresponding s t a t e  run ,  we bo th  f o r c e  t h e  



TABLE F-1.  EMPEO NT COMPOSITION, 1979 

Suppor t  Tota l .  

( M i  

Aketltian Islands 
Ant tlo ra  ge 
Barruw/North Slope  
3;ethel  

B r i s t o l  Bayik 
Cordova/McCarthy 
Fairbajnks 
Southeast Alaska$c$c 

Matanuska/Susi&na 
Nome 
Seward 
Southeast Fai rbanks  

Upper Yukon 
VaHdez lCh i t i na lWi t t i e r  
Wade Hampton 
Yukon/Koyukuk 

Statewide 

"Includes B r i s t o l  Bay and B r i s t o l  Bay Borough Census Divisions. 

"Includes t h e  following Census  Divisions: Angoon, Haines,  Juneau,  
Ketchikan, Oater Ketchikan, P r i n c e  o f  Wales, S i t k a ,  Skagway-Yakutat, 
and Wrange l l -Pe t e r sbu rg  

%hning, manufacturing, construction, a g r i c u l t u r e - f o r e s t r y - f i s h t : r i e s t  
and miscellan~ous. 

2 ~ e d e r a l ,  s t a t e ,  and l o c a l  government. 



-4 ial-at r l x  LO v a r y  over  t ~ n ~ e  to r e f l e c t  t he  same d e g r e e  o t  s t r u c t u r a l  

cli.~rrgr r cp i -esen ted  by  t h e  s t a t e  mode l  and f o r c e  t h e  employment totals 

to r z p l i c d t s  t h e  s t a t e w x d e  r e s u l t s .  

:I Behav iora l  -- i s .  The major reason  t h i i t  n o t  a l l  s u p p o r t  

3ec tow  requlrrments a r e  supplied internally from thac  r e g i o n  i s  t h a t  

i: would b e  more c o s t l y  t o  do so t h a n  t o  secure  t h o s e  services from a 

d ~ t t e r e i l t  r e g i o n .  It i s  on ly  n a t u r a l ,  t h e n ,  t h a t  t h e  c o s t  o f  skipply 

u oe t he  major determining f a c t o r  i n  deciding o n  which o t h e r  

r-eg:ons t o  s u p p l y  t h e  requirements. Such c o s t s  as  transportation, 

c ~ r n r ~ u i i ~ c a t ~ ~ n ~  etc. a r 2  generally expected t o  i i~c rease  with d i s t a n c e  

%iiii! to decrease w i t h  the s i z e  of t h e  s t tpport  sec tor  s o u r c e  o f  the 

r ~ ~ g r o n .  Specxfrcally, w e  will a s s m e  t h a t  such  c o s t s  a r e :  

R 
I;L (51 ~ h - -  where C . .  = c o s t  uB s u p p l y i n g  a u n i t  o t  

L J  M i IJ s u p p o r t  s e r v i c e  to r e g i o n  3 
from r eg ion  i 

R - distaazce;\ begween reg ions  r r j  
and j 

is. - an a r b i t r a r y  coas tan t  

31.ld a r e  as presented i n  T a b l e  F-2 f o r  k = 1080. 

The coca1 costs at interregional s e ~ v i c e  provision a r e  t h e w  

We hypothesize t h a t  t h e  S..'s actually chosen i n  any given time p e r l u d  
r_s 

&re ihos2rr i n  ~ i l ~ h  a %.dy 3 s  t o  nninl..mize the c o s ~ s  i:f providing ~4:ae 

r e q u x r r d  services  ubsez-veii i n  r e g i o n  j from each  of t h e  sources  of 

such  supply 1. 

$:Air t a x e s  were used 35 3 p r ~ x v  fa;- i l r s tance  s ln i re  s ~ r a i g h t  liar 
1 - i l i s t d n c e s  fdi i. to g:dp tur r  the  s t r u c t u r e  f sra t e w i d e  trdnsporLatlcn 

2nd c o n l n l u ; . a ~ c d t ~ ~ : r ~ s  ne tworks .  
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1 e p ~ t - s e r i t r d  t h e  solution to a constrained rnininlrzation p r ~ b l e m  o f  the 

t 1 TliI : 

S . .  * a  0 
2-,I - 



79 79 N ~ l - p  t h z L  S = (1. 5 K so t h a t  problem ( 7 )  tilay be r e f o r n r u l a t e d  i n  
h j ;.I I 

terms o f  d r c i s i n n  variables h i  t h  a f a r  g t o r p  i n t i ~ l t i v r  meaning than t he  

S . ' 5 ,  namely t h e  w ' s .  The r e f o r m u l a t e d  problem i s  t h e n :  .I i j 

-7 3 7 5  B'l.t 9 $3 N70 
where zz pf - - G: 

S I a. 1 

which, ;lssimitlg that 3 teL4slble s i - l  - ~ t ; o n  cxrsts, can be  solved u s i n g  a 

s t a n d a r d  l i l lear  y rogr.tmr;llng rout  in 



. I ,  ! .  !:he cexgrit;l,rl i r l t e rd i t~abr l  ~ X L . A ~ K L X .  i;.L*t'k e t4%. ryF  a -  r e p  re-. 
1.1 " 

4 t tie 1 - 3  r s t  r e q u ~  reirtencx- L L I ~  reglor1 J suppired from 

L C > ~ I L ~ ~ I  I. t , ~ c h  .,.t t h e  c~15;7nns, * ,herefore ,  must ~11613 t i 2  i . i r t ~ t y .  .I'Z$US, ,a 

% i , . I ~ c i s ~ h ! i t . y  <) t  L i x ~ t r ~ x .  ..I P T J L ~ ~ E ,  "1.~19 SY'OUI-d expect rrsnzero - - 

I I 5 r i 1 L t h e  d ~ ~ g o r ~ d  i eielnerrts i d  1 :he rows che 

: ..q:~.: i .~i s u p p u r t  c e n t e r s  [Beth-!. Fa~rbdnks, Yoale ,) mi! p r o b a b l y  s i k ~ i i g  

E Uncr  the reglr.ina1 ~ n t e r c a c  : L o u  m a t r i x  has beeer tleter- - -- - --.- 
i 9 

J L i o r  J s ~ l l g l e  y e a r r  sd)i l i iXr tkie:~. tbls t o g e t h e r  51th h deter-  

s t:i!iy t h e  .i matrix w h l ~ i l  e x l ~ t e d  i i l  1979.  F o r  p r o j e c t x o n s  to 2 

b e s p r r l o d  t ,  we i asstxllr r h a t  Lhr intrrreglonal interaction 

i 1 . i : :  i:i :--inai!!s s t a b l e ,  b u t  t h a t  b changes in the regional ~ i o d e l  ,3s :: 

"i;tA3 1.11 ;?. I L * P " T ~ S ~  ~ U U  0 1  t h e  statewrde mudel .. T'l"ler.eforep 

,~:zli:i,ryrnrenc i s  estimated i n  year  t t ls 

5 .  I'he Population Component - ----- 

Currently, t h e  popularion model i s  specified 2s i n d e p e n d e ~ l t  o f  

s.? enfpi-oyr~lent mode l .  We. can d e f i n e :  

R . .  = Residents from r eg ion  i working i n  r e g i o n  j 
1- 3 

0. I 7% 

- c r o p a r t i n n  o f  employees x o r k l n g  in r e g i o n  j residing 
i j  

l n  region. i 

R .  = Resident employment in r eg ion  i 
I 

R r = Population i n  regisn i 
1 

= Dependen t s  p e r  employee in r e g i o n  i 



i'ci.31 r - s s t t l ~ n t .  pmployment i n  t h e  r p g j ~ i ~ s  may be written d s :  

T s t a i  resident population may t h e n  be w r i t t e n :  

o r  i n  mztrix notation 

where Q = [ ( l + d i ) @ . . ]  
13 

Now, the i n t e r r e g i o n a l  structure of ~ m n r e s i d e n t  employment i s  cap tu r ed  

i n  t h e  Q m a t r i x ,  c a l l e d  t h e  location m a t r i x ,  which is unknown and must 

be  estimated. 



Generally, there arc? three  properties which this m a t r i x  should 

ideally s a t i s f y .  F i r s t ,  it would be d e s i r a b l e  t h a t  such a structure 

r e f l e c t  differential dependency ra tes  a c r o s s  r eg ions  ( d .  3.. f d - 1 -  
-1 

Second,  it should  r e f l e c t  independence of extra-regional emplo5ment 

changes. That is, i f  employment does n o t  change i n  rregion i, popula-  

t i o n  s h o u l d  n o t  change i n  r e g i o n  i. T h i r d ,  it should  be consistent 

w i t h  t h e  s t a t e  model. Unfortunately, it is impossible to s a t i s f y  a l l  

three  p r o p e r t i e s  simultaneously. 

The first and second property may be s a t i s f i e d  by assuming t h a t  

employees reside in the region of t h e i r  employment. If such i s  t h e  

case, then  t h e  interregional location matrix, composed of t h e  pi ' s 

is the  identity mat r ix ,  and system (3) implies t h a t  

s o  t h a t  Q is a diagonal matrix which can be estimated us ing  1979 d a t a .  

Unfortunately, this procedure cannot be made consistent with t h e  

statewide mode1 s ince t o t a l  population impacts of changes i n  t h e  

scenarios will be dependent on the location of employment a s  w e l l  as 

its magnitude, while it is currently independent of l o c a t i o n  i n  the 

statewide model. 

By a d j u s t i n g  the d ' s  over time, so that 
i 

where a ( t )  = statewide population-to-employment ratio, we can force 

consistency with the s t a t e  model, b u t  a t  a cost of  giving up the 

independence of  extra-regional employment change proper ty .  Now, a 

change i n  employment i n  reg ion  j $ i will change t he  adjus tment  f a c t o r  

in ( 1 3 1 ,  t h u s  changing t o t a l  population in region i even if employment 

does no t  change in reg ion  i. 



Consistency with the s t a t e  model and independence of e x t r a -  

r e g i o n a l  employment changes may be achieved by requiring t h a t  a l l  di's 

are e q u a l  to t h e  statewide average, b u t  this f a i l s  to s a t i s f y  t h e  

f i r s t  p r o p e r t y  and i s  inconsistent with an identity l o c a t i o n  m a t r i x .  

I f  we are willing t o  abandon t h e  f i r s t  p r o p e r t y ,  the problem may be 

s o l v e d  i n  much t h e  same way as was t h e  problem posed i n  estimating the 

parameters  of  t h e  employment component, by solving the following 

linear p r o g r a m i n g  problem: 



? 9 
i 14"  i 11 -+ 1 ,  -+ . . 

''11 i i 
4-  @ M .lr F , '1 

n, , nrx n IP 

' Ihe current version o f  t h e  nlocicl ddop t s  t h e  second of  these three 

< t i  ter i late  p r o c e d u r e s ,  u s i n g  an identity i o c a t l o n  nlatrxx and d d j u s t ~ r l g  

the d ' s  o v e r  time 2s described by r q n a t i o n  (13). r 



h3 i l i  c sut7h a p r o c r d u r e  !:as t h e  r ~ h v i o ~ ~ s  advantage o f  simp1 ici ty , 
1 i h a s  S F V P I - ~ ~  ser ious  f i r a w h a r k s .  F ~ r s t ,  a s  mentioned e a r l i e r ,  s u c h  a 

s p ~ i ~ i i r a t ~ o r ~  necessarily will produce  population impacts i n  reg ions  

t s7herc  no employment rhanges have o c c u r r e d ,  as  a consequence o f  t h e  

a t 3 ~ i l s t m e n t  f a r t o r  I n  equation ( 1 3 ) .  The operation of  t h i s  f a c t o r  

R i v e s  t h e  model t h e  p r o p e r t y  t h a t  growing r e g i o n s  will attract popula-  

t I on f r o m  ( r e  l a t  i v e  l y )  s t a g n a n t  regi ons . However, w i t h i n  t h e  con- 

s t r a x n t s  o f  t h e  limited scope of t h i s  p r o j e c t ,  it was f e l t  t h a t  s u c h  a 

.!I-awhark was less  ser ious t h a n  those associdted with t h e  available 

.i i t p r n a t  i v e s .  Fur thermore ,  there a r e  severa l  reasons t o  helieve t h a t  

this e f f e c t  i s  l i k e l y  t o  n o t  be a se r ious  shortcoming of t h e  model.  

F'i r s t ,  t h e  population drawn from s t a g n a n t  reg ions  i s  q u i t e  small acd  

1s g e n e r a l l y  o f f s e t  by induced increases i n  government employment 

whxch a r e  always more widely  dispersed than  initial changes i n  basic 

~ m p l o p e n t .  More importantly, however, t h e  d i r e c t i o n  of t h e  e f f e c t  

w11.l always be t h e  same as  a r e a l  effect--interregiona1 m i g r a t i o n ,  

whxch ha. been  neg lec ted  entirely. Thus ,  t h e  d r a i n  may actually 

o f f s e t ,  a t  Least in a smal l  way, a known e s t ima t ion  error .  Nonethe- 

l e s s ,  t h e  population estimation procedure  must be regarded as gener-  

a l l y  much weaker than  the  e m p l o p e n t  compczne~lt descr ibed  e a r l i e r ,  and 

1t needs t o  be improved with further research. 

I S E .  Parzmeters of  the Model -- 

A. The R e g i o n a l  Em~lovmelrt Interaction ~ i t r i x  

The 1979 [ c l . . )  matr ix  estimated by t h e  l i n e a r  p r o g r a m i n g  r o u t i n e  
1-3 

f o r  t h e  problem described i n  P a r t  I I  i s  p r e s e r ~ ~ t e d  i n  Tab le  F-3. Note 

t h a t  t h e  p a t t e r n  i s  as would have been  expected. A l l  diagonal terms 

a r e  nonze~-o ,  with the l a r g e r  s u p p o r t  ceilter:; b e i n g  self-sufficient 

(hav ing  diagonal en t r i e s  o f  1). Anchorage and Fairbanks appear  to be 

t h e  orily s i g n i f i c a r r t  s u p p o r t  c e n t e r s ,  w i t h  Anchorage supp ly ing  most 

reg ic~ls  and F a i  rbailks s u p p l y i n g  lius k o k w i m ,  llpper Yukon, and Yukon- 

Koyukuk. Two l o c a l  s u p p o r t  cen ters  emerge, wiLh Bethe l  s u p l ~ ~ r t i n g  

Wade Wampton and Nome s u p y ~ 3 r t l u g  Kobuk.  





A .  Emplovment -I_-.&. Lacation _ _ _  K a t r i x  

As discussed a b o v r  i n  P a r t  [ I ,  t h e  r e g i o n a l  employment location 

macrlx w i l l ,  ira this  application, h e  assiarr.nerl to be ehe ? i * n t f i ~  

matrkx. 

C .  l a  - o Vector 

The v e c t o r  o f  population-to-employment r a t i o s  f o r  1979 is pre-  

sented i n  T a b l e  F-4.  

TABLE F-4. PBPULATION/EMPLQ NT m n O S 9  1979 

P o p u l a t i d n l  
Region Poplala t i o n  Enlp I. a p e a t  Employment 

-..-"p-pp-- - --- 

$31 A l e u t i a n  Islands 7,030 6 , 1 0 4  1.15 
@2 Anchsrage 177,981 93,2&1 1 .91  
p4 Barraw/Nsrth Slope  4 , 7 9 1  5,575 8.86 
$45 B e t h e l  9 ,739  3,697 2.63 

@6 B r i s t o l  Bay 5 , 2 8 4  3,814 1.36 
@8 Csrdova/McCa r t h y  2 , 4 7 5  1. ,752 1.41  
99 Fairbanks 54,800 27,576 1.96 
11 So~theast Alaska 51,319 29,840 1 . 7 2  

12 KenailCook I n l e t  

1 7  MatanuskaISusitna 
18 Nome 
2 1  Seward 
24 S .E .  Fa i rbanks  

25 Upper Yukon 1,682 426 3,48 
26 Yabdez/C$itina/$JBaittier 7,013 2 ,320 3.02 

27 Wade Wampton 4 , 8 5 3  1,039 k? 

29 Yukon Koyukuk 5 , 3 2 5  2,521 

ST Statewide 



% V .  RaiPbeltlMonrailbelt Interactions 

By r e a r r a n g i n g  t h e  rows and columns of  t h e  regional employment 

interaction m a t r i x ,  it is possible t o  i s o l a t e  t h e  s e w n  census d i v i -  

s i o n s  s f  t h e  r a i l b e l t  sand examine its linkages to ehe rest  o f  t h e  

s t a t e .  The seven rows corresponding ts the r a i a b e h t  a re  preselr~lted i n  

Table  F-5. 

Note from t h e  t a b l e  t h a t  he  r a i l b e l t ,  taken as a whole, i s  

self-sufficient i the column sums within the r a i l b e l t  partition 

a l l  equa l  I ) .  Therefore ,  the railbelt itself exerts no suppor t  s ec to r  

demands on the rest of t h e  s t a t e .  

TABLE F-5. RAILBELT PARTITION OF THE ( @ . . I  MATRIX 
1 3  

Demand Region 

Supply Region 182 @3 112 1 7  21 24 26 

fl2 &4nchorage 1 . . C)$ 

@9 Fairbanks I.. 

12 KenailCook Enle t  .92 

1 7  Mataauska/Susitna 

21. Seward 

24 S.E .  Fairbanks 

26 Valdez/Chitina/Whittier 

Thus, we might rewrite the regional employment i -n te rac t ion  

m a t r i x ,  t r e a t i n g  the r a i l b e l t  partition as  a single region,  supplying 

a l l  of its suppor t  sector demands b u t  having denrands put on it from 

the  rest  of t h e  s t a t e  as shown i n  Table F-6. 





'raw s ~ r u ( . : t u ~ - e  caaa Lfren h e  s a r k z c d  as  fablows: The r a i l b e i t  ns 

a t s e i f  sekk-sufficient, fmposnng n o  s u p p o r t  demands an  t h e  res t  o f  r h e  

s t a t e  and, furtherimore, L S  Lhs. exc lus - ive  sou rce  of e x t e r n a l  s u p p l y  t o  

a l l  nonrailbrlt regions, excep t  Be the l  and Nome which appear  s e l f -  

s u f k ~ c r e n t ,  



Appendix G 

STOCMSTIC EQUATION ESTIWTION RESULTS 
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