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A.III. Alaska Historical Public Expenditure Patterns 

The historie pattern of Alaska state government operating expendi-

tures is detailed in Table A.2. Total expenditures have increased from 

$37 million in fisèal year 1960 to an estimated $893 million in 1977. 

This represents an annua1 growth rate since statehood of 21 percent. 

The increase from year to year has been calcu1ated, as we11 as the per-

centage increase over the previous year. Examination of this percentage 

increase from year to year indicates the existence of severa1 distinct 

periods of expenditure growth which show great variation. In 1964 expen-

ditures were 2 percent higher than the previous whi1e in 1971 they 

Here 59 percent higher than in 1970. 

Short1y after statehood, expenditure growth was rapid because a 

need was felt to develop social overhead capital as a prerequisite to 

private economie deve1opment. The source of funds for these expendi-

tures \-Jas the federal transi tiona1 grants provided to get the new state 

on its feet. Unfortunately, a large portion of the transitional grants 

was spent on programs previously funded by the federal government before 

statehood. 

The transitional grants were available for only a few years and 

alternative revenue sources did not develop to replace the gap left 

when those grants were spent. As a result, tax increases in the ear1y 

1960s were necessary to keep the level of state expenditures growing 

from year to year. 6 

6 George W. Rogers, The Future of Alaska (Hash. D.C.: Resources for 
the Future, 1962), pp. 180-220. 



Table A.2. 

State of Alaska Operating Expenditures by Furiction 1963-1976 

(Million $) 

~NCTION 
Education Social Services. Health Natura1 Resources Public Protection 

Y EAR _ __ '---~·- ~ §~~--_____! !L_ ____ % $ % $ % $ % 

1960 

1961 
1962 
1963 33.0 41.1 7.4 9.2 5.8 7.2 6.5 ·8.1 1.1 1.4 
1964 31.3 38.1 8.0 9.7 6.2 7.6 6.2 7.6 .8 1.0 
1965 35.6 40.3 8.6 9.7 6.6 7.5 6.1 6.9 1.4 1.6 

1966 39.9 39.7 9.1 9.1 7.0 7.0 7.4 7.4 1.7 1.7 
1967 !;5. 6 40.1 9.9 8.7 7.6 6.7 8.5 7.5 1.9 1.7 ~ 

1908 52.0 40.2 11.4 8.8 8.6 6.2 9.5 7.3 2.3 1.8 1 
1-' 

1969 63.4 41.7 14.5 ~ !hQ. 5.3 lCl. 7 l:.Q .h§_ u 0\ 

1970 84.9 42-:7 19.8 10.0 10.9 5.5 15.5 7.8 3.0 1.5 

1971 118.0 37 .!; 39.6 12.6 13.5 4.3 19.5 6.2 5.0 1.6 
1972 155.3 L;2 .4 44.9 12.3 13.3 3.6 24.0 6.5 6.1 1.7 
1973 175.7 41.7 53.7 12.7 22.7 5.4 23.3 5.5 7.0 1.7 
1974 193.8 40.1 61.5 12.8 27.6 5.7 27.6 5.7 9.4 1.9 
1975 228.7 38.3 65.0 10.9 34.6 5.8 36.2 6.1 13.8 2.3 

1976 328.7 !;2. 2 89.4 11.5 44.4 5.7 48.6 6.2 18.1 2.3 
1977 Estimate 373.5 41.8 97.5 10.9 52.0 5.8 58.0 6.5 20.3 2.3 

Annùal Grm>'th Rates 

Overa11 Growth rate 19% 20% 17% 17% 23% 

Since Prudhoe 
1969-1976 25% 27% 26% 24% 29% 

Before Prudhoe 12% 12% 6% 9% 15% 

Source: State of Alaska, ~et Docmnent, various issues •. Figures adjusted after 1962 for compatibility over time. 
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.Table A.2. continued 

State of Alaska Operating Expenditures by Function 1963-1976 

(Million $) 

-..........."" FUNCTION Administrative Increase Over 
~""""·-...... , ... of Justice Developroent Transportation General Governroent Total Previous Year 

YEAR +, -., $ % $ % $ % $ % -·-$-. $ % 

1960 - - - - - - - - 36.6 

1961 - - - - - - - - 51.4 14.3 38.5 
1962 - - - - - - - - 63.2 11.8 23.0 
1963 5.3 6.6 .4 .5 13.4 16.7 4.8 6.0 80.3 17.1 27 .o 
1964 6.7 8.2 • 7 .9 17 .o 20.7 5.2 6.3 82.1 1.8 2.2 
1965 7.0 7.9 .7 .8 17.9 20.3 5.6 6.3 SEL!~ 6.3 7.6 

~ 
1 

1966 7.5 7.5 .9 .9 19.5 19.4 7.5 7.5 100.5 12.1 13.7 f-' 
1967 9.0 7.9 1.2 1.1 21.3 13.8 8.6 7.6 11.3.6 13.1 13.0 --l 

1963 9.7 7.5 1.3 1.0 25.3 19.6 9.9 7.7 129.3 15.7 13.8 
1969 12.1 8.0 1.1 . 7 29.7 19.5 12.6 8.3 152.1 22.8 17.6 
1970 14.6 7.3 1.7 -:9 '36.1 18.1 18.1 9.T l99.0 46.9 30.8 

1971 21.4 6.8 15.0 4.8 44.4 1lr .1 39.3 12.4 315.8 116.8 58.7 
1972 26.2 7.1 17.0 4.6 56.5 15.4 23.3 6.4 366.5. 50.7 16.1 
1973 29.1 6.9 20.0 4.7 62.8 14.9 27.7 6.6 421.8 55.3 15.1 
1974 35.0 7.3 21.7 4.5 70.4 14.6 35.3 7.3 lf82. 3 60.5 14.3 
1975 47.5 7.9 40.5 6.8 90.8 15.2 40.0 6.7 597.6 115.3 23.9 

1976 59.5 7.6 37.0 4.8 101.8 13 .• 1 51.1+ 6.6 778.9 181.3 30.3 
1977 Estimate 69.3 7.8 43.1 4.8 122.3 13.7 56.7 6.4 892.6 113.7 14.4 

Annua1 Growth Rates 

Overall Gro,.,th Rate 20% ltO% 17% 19% 21% (1960 t·o 1977) 

Since Prudhoe 
1969-19ï6 24% 58% !9% 21% 25% 

Before l'ntdhoe · 
15% 18% 14% 17% 17% (1960 tc 1969) 

11% (1963 tc 1~69) 
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In the lat-ter 1960s, there >fere significant increases in the level 

of federal grants-in-aid, particularly in the area of transportation, 

and this allowed the annual growth rate to increase to over 13 percent 

until the bonus lease sale at Prudhoe Bay in late 1969. 

Since that time, the change from year to year has been erratic, 

going from a high of 59 percent in 1970 to a low of 14- percent in 1974. 

If any pattern is discernible in the aggregate figures, it is that ex-

penditure level increases have been higher when revenues, expectation 

of revenues, or population increase is high. The average annual growth 

rate in expenditures since the Prudhoe Bay lease sale has been 25 per-

cent, v.rhile the average for the period since statehood and before the 

sale was 17 percent. 

Table A.2 also presents a functional breakdown of state expenditures 

from 1963 onward. The most striking observation from this breakdown is 

the fact that the percentage of the state budget going to each of the 

nine functional categories has remained fairly stable over the historie 

period in spite of the rapid growth rate of total expenditures. The 

education budget, for example, has fluctuated between 37 percent and 

42 percent of the total with no observable trend, either before or after 

the Prudhoe Bay lease sale. 

Since the education budget· makes up such a large percentage of the 

total, one could argue that it, to a large extent, determines the growth 
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rate for total expenditures but the same pattern applies generally with 

minor variation. Before 1969~ the health and natural resource budgets 
...... 

grew considerably slovrer than the average; while public protection, ad-

,, ' .... ministration of justice, development, transportation, and general gov-

ernment increased their shares. Since 1969, the percentage increases 
._ 

have come in the areas of social services, health, and development. 

f ,, 

1- The social services budget jumped relatively in the early 1970s but 

has declined in recent years. The health budget, in contrast, lest out 

relatively in the early 1970s but has been increasing its.share recently. 

The development budget has shovrn the largest increase, mainly becàuse of 

the advent of municipal revenue sharing in the early 1970s. The trans-

portation portion of the budget was at a maximum in the early and mid-

1960s and has been on the decline ever since. This reflects the large 

reliance of this portion of the budget on federal grants-in-aid. General 

government increased dramatically in the years immediately following 

1969 as a result of the advent of new programs. In later years, as 

these programs matured, they moved into the other functional categories 

and general governmental share of the total returned to its previous 

level. 

This functional expenditure analysis indicates that the growth in 

1- state government expenditures has occurred in all categories. In addi-

tian, the functional growth since 1969 has not been particularly biased 

~ with respect to any categories except toward local transfers in the 

-
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development budget and ai..Jay from transportation. Thus, any ubacklog of 

fel-t needs11 at the time of the Prudhoe Bay lease sale seems to have been 

either a generalized feeling, or else 11 felt needs" in some functional 

areas have been balanced by ncompensating growth" in other areas. 

Table A.3 shows the relationship between total state government 

operating expenditures and those accounted for out of the general fund. 

There appears to have been no pattern of change over time in the ratio 

of general fund to total expenditures. Also included is a calculation 

of the percentage of total state operating expenditures accounted for 

by federal grants. The period immediately after statehood was when 

federal grant budget contributions were the highest percentage; Since 

that time, there has been a consistent decline in the percentage of 

expenditures fina~ced by federal transfers. In contrast to 29 percent 

in the peak year of 1951, in 1976 the percentage was 11 percent. 

A more detailed analysis of total state operating expenditures is 

provided in Table A.4. Since 1961, total operating expenditures in-

creased approximately 20 percent annually. Netting out an annual popu-

lation increase of nearly 4 percent reduces the rate of increase in 

expenditures per capita to 15.5 percent. 

If the real per capita expenditure figure for Alaska is deflated 

by the Anchorage Consumer priee index, the real expenditure growth rate 

per capita becomes 11 percent. This is a rate of groHth more than 
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1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 
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TABLE A.3 

ALASKA STATE GOVERNMENT 

ANALYSIS OF BUDGET 

COMPOSITION 

General Fund as 
State Operating a Percentage 

E:xpenditures of Total 

36.6 70 

51.4 71 
63.2 7l 
83.3 76 

116.2 70 
98.9 75 

109.9 75 
123.3 74 
144.9 73 
177.5 74 
226.1 72 

332.8 78 
377.3 75 
435.3 71 
496.3 73 
613.3 74 

Federal Grants 
as Percentage 

of Total. 

26 

29 
27 
19 
20 
17 

21 
21 
21 
21 
21 

14 
18 
16 
17 
15 

778.9 73 11 

Source: State of Alaska, Budget Document, various issues. 
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T~ble A.2 
t-L~J? model thr:.1 1974 then State of Alaska estimates 1960 from U, s. Census. 
Colu~n 2/Column 1 
u. s. Dcpt. of Laber, Bureau of Laber Statisties. 
colu.•1m 3/Column 4 
Persor,al income taken from u. s. Department: of Commerce, Bureau of Economie Analysis., deflated by Anchorage consumer priee inde:<. 
~t,;.p modcl .. 
Colu:nn S/Colun1n 7. 
u. S. DE!pt. of Commerce, l3urea1l· of Economie Analysis. 
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2.5 times faster than the growth in real personal incarne per capita over 

the same period which Has 4 percent. 

As noted previously~ the consumer priee index probably underestimates 

the increase in the cost of delivery of public goods and services because 

productivi ty gains. in those areas do not occur as rapidly as in -the pri-

vate sector. Comparison of the implicit priee deflator for state and 

local government with that for personal consumption expenditures over 

the same period tends to support that contention. The priee deflator 

for personal consumption expenditures, a close proxy for the consumer 

priee index, increased at an annual rate of 4 percent, while the priee 

deflator for state and local government grew at a 6 percent rate. De-

flation of state operating expenditures per capita by the implicit priee 

deflator for state and local government Hould result in a calculated 

growth rate in real expenditures per capita closer to 9 percent. This 

is only slightly more than twice the rate of growth of real incarne per 

capita. 

As a percentage of incarne per capita, state expenditures have shOim 

an interesting pattern. In the period before 1970, there Has groHth 

from 8 percent to 12 percent of incarne in the form of state expenditures 

in a fairly steady fashion. In the tvvo years between 1969 and 1971, 

the ratio increased 67 percent -to 20 percent. Since 1971, the percent-

age has hovered at 20 percent. 
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Table A.5 compares Alaska state and local government expenditures 

with national averages. Examination of the ratio of total per capita 

expenditures in Alaska and the U. S. shows that Alaskan expenditures 

have indeed grown relatively more rapidly than the national average; but 

during the period from 1963 to the present, the increase has not been 

large. In 1965 the ratio was 2.4 and in 1974 the ratio bad increased 

to 2.66. 

The ratio differs significantly among the functional categories. 

In the largest identified category, education, the ratio has increased 

significantly consistent with overall growth. This has not been the 

pattern in the other categories, however. The ratio of highway expendi-

tures in Alaska is about 3.5 times the national average and was that way 

in 1963 also. In the interim, it was as high as 6 times. Public welfare 

exp en di tures had a ratio of be-tween 66 and 81 percent of the national 

average until 1971 when they jumped to 1.05 percent. Since that time, 

they have remained close to the national average. Health and hospital 

expenditures have shown a random variation around and closè to the na-

tional average. The largest ratio in recent years has been in the un~ 

identified category, where in 1974 it was 3.85. This category has sho11n 

almost continuous grm-1th sin ce 1963. 

Table A.6 shows that the ratio of combined state and local expendi-

tures to personal income in Alaska relative to the U.S. average increased 

substantially since 1963, In that year, the ratio was 1.67 and by 1974 
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i-. Table A.S 

Direct General Ex02~diture of 

:.... State & Local Governments 

Alaska and 'l'he u. S. Average 

i.... 
($ Per Capital 

Health 
Public and All 

Year Total Education High1·1ays ~'l'el fare Hgspitals Other 
1- ----

1963 Alaska 670 210 210 23 32 195 
u.s. 344 127 59 29 25 103 

1 Ratio (1. 95) (1. 65) (3.56) (. 79) (1. 28) (1. B9) :.... 

1964 Alaska 

L u.s. 
Ratio 

1965 Alaska 928 24 7 326 26 29 298 
u.s. 386 149 63 32 27 113 
Ratio (2. 4 a J (1. 65) (5 .17) (. 81) (1.07) (2. 63) 

1966 Alaska 923 276 273 27 23 319 
u.s. 423 170 65 35 30 123 
Ratio (2 .13) (1.62) ( 4. 20) (. 77) {. 9 3} (2 .59) 

L. . 
1967 Alaska 1191 309 440 35 32 374 

u.s. 472 192 70 42 34 135 
Ratio (2. 52) (1.60) (6.28) (. 83) {.94) (2. 77) 

- . 1968 Alaska 1203 31~ 345 35 36 467 
u.s. 512 206 72 49 38 147 
Ratio (2. 34) (1.54) (4. 79) (. 71) (. 94) (3.17} 

1969 Alaska 1216 390 247 40 42 497 
u.s. 578 2 34 76 60 42 166 
Ratio (2 .10) (1.66) (3.25} (. 66) (1. 0) (2.99) 

i 1970 Alaska 1350 439 254 51 40 566 - u.s. 259 81 72 48 186 646 
Ratio (2. 08} (1. 69) (3.13) (. 70) (. 83) (3.04) 

1971 Alaska 1828 643 326 93 63 702 
u.s. 731 288 88 88 54 212 
Ratio (2. 50) (2.23) (3.70} (1.05) {1.16) (3.31) 

1972 Alaska 2147 728 389 105 62 863 - u.s. 801 312 91 101 62 236 
Ratio (2. 68) (2. 33) (4. 27) (1. 03) (1.00) (3.65) 

1973 Alaska 2376 867 384 122 63 940 
u.s. 863 332 89 112 66 264 
Ratio (2. 75) (2. 61) ( 4 • 31} (1.09) (. 95) (3.55) 

1974 Alaska 2501 B2'7 345 120 74 1135 
u.s. 940 359 94 117 75 294 

i- Ratio (2.66) (2.30) (3.67) (1.03) (. 99) (3. 86) 

Source: U. S. Del)t of Cornmerce, Bureau of Cens us, Statistical 
..... Abstrac"t:_r various issues . 

~ 

-
-! 
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'l'ABLE A.6 

DIRECT GENERi\L EXPENPITURE OF 

STATE & LOCAL GOVERl'<HEN'rS 

ALASKfl. &"'D THE U. S. AVERAGE 

($ PER $1000 OF PERSONAL INCOHE) 

All Local 
General Total Education 

Year Expendi. Education __Qrüy~- Highv1ays 

1963 Alaska 236 74 54 74 
u.s. 141 52 41 24 
Ratio (1. 6 7} (1. 42) (1.32) (3.08) 

1964 Alaska 
u.s. 
Ratio 

1965 Alaska 301 80 57 106 
u.s. 152 59 45 24 
Ratio (1.98) (1. 35) (1.26) <4 .4lr 

1966 Alaska 294 88 54 87 
u.s. 155 62 47 23 
Ratio (1. 89) (1.41) (1.14) (3.78) 

1967 Alaska 
u.s. 
Ratio 

1968 Alaska 327 86 61 94 
u.s. 163 65 46 23 
Ratio (2. 00) (1. 32) (1. 32} (4.08) 

1969 Alaska 302 97 63 61 
u.s. 171 69 49 23 
Ratio (1. 76) (1. 4 0) (1. 34) (2.65) 

1970 Alaska 324 105 79 61 
u.s. 176 71 50 22 
Ratio (1. 84) (1. 4 7) (1.58) (2.77) 

1971 Alaska 
u.s. 
Ratio 

1972 Alaska 
u.s. 

417 142 - 75 
178 69 - 2o 

Ratio (2. 34} (2.06) - (3.75) 

1973 Alaska 400 150 - 60 
u.s. 170 70 - 20 
Ratio (2. 35) (2.14) - (3.00) 

1974 Alaska 363 120 - 50 
u.s. 172 66 - 17 
Ratio (2.11) (1. 82) ·- (2.94) 

Source: U.S. Dept of Dept of Com;nerce, Bureau of Census, 
Abstract, various insues. 

Hea1th i 
Public & 

Nelfare Hosp. 

8 11 
12 10 

(. 6 7) (1.10} 

8 9 
12 . 10 

(. 66) (. 90) 
l 

8 
9 1 12 11 

(. 66} (. 81) 

1 

1 
1 
l 

9 9 ! 

1 15 12 t 

(. 60) (.75) 1 J 
l 

1 
10 10 ! 

1 
18 12 

1 (.55) (. 33) 
! 
1 

12 10 i 

20 13 
(.60) (. 76) 

20 12 
23 14 

(. 8 7) {.86) 

20 10 
20 10 

( 1. 00) ( 1. 00} 

18 11 
21 14 

{. 86) (. 79} 

Statistica1 -----
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it bad increased to 2.ll. Interestingly, in 1968 it was already 2., which 

reflects not only the fact that the U.S. average expenditure level as a 

percentage of personal income was increasingrapidly over the period but 

also that the very rapid growth in Alaska in state government expenditure~; 

as a function of income bas been partially offset by an apparent slm.t 

growth in e:xpenditures at the local level. Expenditures in all indicated 

categories, with the exception of highways, appear to be more income 

elastic over the period 1963 to 1974 than the U.S. average. 

For highways, one can identify a decline over time nationally in 

expenditures as a percentage of income, while for Alaska no trend is 

identifiable in the signifîcant year-to-year fluctuations. For total 

education, there seems to have been a significant increase in the Alaska 

margin in the early 1970s with Alaska now spending twice the national 

average on education Hhen adjusted for personal income. In contrast, 

public welfare and health and hospital expenditures are considerably 

less than the national average, although public Helfare e:xpenditures 

have increased substantially since the early 1970s . 

To summarize these patterns of growth, a few general conclusions 

can be stated. First, the majority of the rapid growth in government 

in. this century appears to have been generated by increases in two areas 

of federal expenditures--military and transfer programs. Over the last 

40 years, state and local government bas increased more rapidly than 

personal income. This bas resulted in a larger share for state and 



A-28 

local government but when corrected for productivity growth~ governments' 

share appear fairly constant. 

State expenditures in Alaska have grown rapidly since statehood by 

all measures. At the same time, expenditures have been rapidly increasing 

in other states so the Alaska differentiai, though rising, has not in-· 

creased as much as might have been expected. There has been no average 

period of growth since statehood but rather several distinct periods of 

very different growth rates basically determined by revenues available 

and population and income increases. In spite of this growth, Alaska 

spends no more per capita in sorne functional categories of expenditures 

than the national average. 
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APPENDIX B 

MODIFICATIONS TO MAP ECONOMETRie MODEL 
FOR ANALYSIS OF PER}MNENT FUND 

',~ 

B.I. Aècommodations to Simulate to 1999 

Two modifications were necessary to allow the madel to simulate to 

the year 1999. The first involved extending the exogenous data series 

from their previously final year of 1990 for an additional nine years. 

Most data series were trended from 1990 to 1999, but those which involved 

the petroleum sector were consistent with the assumptions used to develop 

the variable values for earlier years. These are discussed in more de-

tail in Appendix C • 

The second change involved simplification of the model in several 

respects to allow the computer to rapidly identify a solution to the 

madel at minimum cast. These simplifications significantly reduced the 

necessary computer time for each simulation at virtually no cost in 

terms of validity of the madel results for the purposes of permanent 

fund analysis. 

The simplifications involved the substitution of a lagged indepen-

dent variable for its simultaneous value in five equations. The equations 

were then reestimated using the lagged relationship. This reduced the 

madel simultaneity and allowed rapid solution. The equations involved 

determine the number of Alaska taxpayers, Alaska tax deductions, and 

Alaska personal exemptions, as well as Federal personal incarne tax re-

ceipts and the gross product deflator in the construction sector. 
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Extension of the simulation period for the madel beyond 1990 intro-

duces a potential problem in terms of the symmetry of response of vari-

ables to changes in independent variables affecting them. In sorne simu-

lations, there are substantial reductions in state spending necessi,tated 

by the depletion of state fund balances. It is assumed that responses 

of variables such as state government employment in such periods of re-

duced economie activity are symmetrical with those in periods of economie 

· growth. One might expect sorne "ratchet effect11 preventing a downside 

response identical to the upside; but for the purposes of this exercise, 

the symmetry assumption will not limit the value of the simulations as 

long as it is recognized. 

B.II. Treatment of Permanent Fund 

Each year there is a basic permanent fund contribution (RPF~Ü) based 

upon petroleum revenues available for contributions (RP7S) and the con-

tributions percentage (PFPER). 

RPFSl == PFPER*RP7S 

Interest (IPFl) is earned each year on the balance in the permanent fund 

carried forward from the previous year (PFBAL(-1)). The interest can 

remain in the permanent fund (IPFPF) or be transferred out (IPF). A por-

tion of this latter amount may become Alaska Inc. payments (ALINC). Any 

transfers not channeled into Alaska Inc. go into the general fund (RIPF). 

IPFl == IF PFBAL(-1) GT 0 TREN PFBAL(-l)*RORPF ELSE IPF 

IPF == PART*IPFl 
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IPFPF == (1-PART)*IPFl 

RIPF == IF YR GT 1980 THEN (1-ALINCPR) * IPF1 ELSE 0 

ALINC = IF YR GT 1980 THEN ALINCPR*IPF ELSE 0 

After the 1evel of state expenditures has been determined, a de-

cision is made whether to make an additional contribution ta the perman-

ent fund (PFSUP) or ta make a permanent fund withdrawal (WPFSUP) in arder 

to keep the balance in the general fund (GFBAL) at a desired level. 

PFSUPl == IF CRACT*RGF99Sl GT E99S-ECPS AND YR GT 1977 THEN 
A*PORTION*(RGF.99Sl-(E99S-ECPS))+B*(RGF99Sl-(E99S-ECPS)­
GFCUSH) ELSE 0 

PFSUP == IF PFSUP1 LT 0 THEN 0 ELSE PFSUPl 

PFDRAIN == IF DRAIN*(E99S-ECPS-RGF99Sl) GT PFSUPBL(-1) THEN 
PFSUPBL(-1) ELSE DRAIN*(E99S-ECPS-RGF99Sl) 

WPFSUPl == IF PFSUPBL(-1) GT 0 AND GFBAL(-1) LT 0.25*(E99S(-l)- · 
ECPS(-1)) THEN PFDRAIN ELSE 0 

WPFSUP == IF WPFSUPl LT 0 THEN 0 ELSE WPFSUPl 

Permanent fund supplements can take several forms which are not 

limited by those depicted in the equation which determines PFSUPl. 

There the supplement can take the form of either a portion of the dif-

ference between general fund revenues and general fund expenditures 

(RGF99Sl-ECPS) which is the surplus on current account or the difference 

between the surplus on current account and an incrementai cushion amount 

to be retained in the general fund (GFCUSH). 

A permanent fund withdrawal (WPFSUP) into the general fund would 

occur if there were a deficit on current account and if there were not 
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sufficient funds in the general fund to cover the deficit and at the 

same time retain sufficient general fund balances for normal operations. 

Permanent fund withdrawals for operating expenditures can only 

occur from supplemental balances previously deposited, but not from 

basic contributions. Thus there are three permanent fund balances at 

any time. There is first the balance in the fund from the basic per-

centage payment (PFlBAL). The second component consists of the amount 

of accumulated interest and any net supplemental payments to the fund 

(PFSUPBL). The sum of these two is the total in the permanent fund at 

any time (PFBAL). The change in the balance from year to year is also 

calculated (PFBALCH). 

PFlBAL = IF YR EQ 1977 THEN 2.4 ELSE PFlBAL(-l)+RPFSl 

PFSUPBL = PFSUPBL(-l)+PFSUP-WPFSUP+IPFPF 

PFBAL = IF YR EQ 1977 THEN 2.4 ELSE PFBAL(-l)+RPFS-WPFSUP 

PFBALCH == PFBAL-PFBAL(-1) 

This method of handling the permanent fund has two intèrpretations. 

The first would be that supplemental permanent fund contributions would 

not be subject to the same limitations on withdrawal as the basic per-

centage contribution. Alternatively, this treatment is equivalent to 

putting funds in excess of current needs in an account where, because 

the funds will not be immediately called upon, they can earn a somewhat 

higher return than those remaining in the general fund. 
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General fund revenues are calculated a second time, after account-

ing for any supplementary additions to the permanent fund or with-

drawals from the permanent fund to equate revenues and expenditures 

(RGF99S). Finally, the general fund balance is calculated (GFBAL) as 

well as the year-to-year change in the general fund balance (GFBALCH) • 

RGF99S ; R99S-RPFS-RSFS+WPFSUP-RRDF-ALINC 

GFBAL = GFBAL(-l)+RGF99S~E99S+ECPS 

GFBALCH == GFBAL-GFBAL(-1) 

The total permanent fund contribution is calculated (RPFS) as is 

the present value of future petroleum related revenues (PVRP9S) which 

may serve as an indicator of the future revenue expectations of the 

state. Future revenues a.re deflated by one plus the social discount 

rate (SDR). 

RPFS == RPFSl+PFSUP+IPFPF 

PVRP9S == (RP8S(l)+RPBS(l))/SDR+(RP8S(2)+RPBS(2))/SD~**2+ 
(RP8S(3)+RPBS(3))/SDR**3+(RP8S(4)+RPBS(4))/SDR**4+ 
(RP8S(5)+RPBS(5))/SDR**5+(RP8S(6)+RPBS(6))/SDR**6+ 
(RPBS(7)+RP8S(7))/SDR**7+(RP8S(8)+RPBS(8))/SDR**8+ 
(RP8S (9)+RPBS (9)) /SDR**9+(RP8S (lO)+RPBS (lü)) /SDR'I'c*lO · 

Alaska Inc. payments (ALINC) become an added component of personal 

income that is not taxed at the federal or state levels. Disposable 

personal income per capita is a factor determining net migration to 

the state, but Alaska Inc. payments are not included in a component . 

of disposable personal income for this purpose, just as native claims 

payments are excluded because new migrants could not be recipients of 

monetary benefits under either of these income transfer plans. 
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B.III. Treatment of State Expenditures 

State expenditures are modeled in three different ways correspond-

ing to three basic notions about the process by which budgetary deci-

sions are reached. 

B.III.a. Growth of Expenditures as a Function of Available 
Revenues and Historical Determinants 

In this formulation, growth of state operating expenditures by 

functional category is a function of both a demand variable--personal 

income per capita--and a series of supply variables which include not 

only the present level of state government revenues, but also the level 

of balances available for spending in the general fund. A typical equa-

tion would be as follows: 

LOG(EEDSl/POP(-1)) = EX1A+EX1B*LOG(RGF99Sl-RFDSN-EXDSS+PTTRANS* 
RTPL)*PBDUM+EX1C*LOG(RGF99Sl-RFDSN-EXDSS)+ 
(EXlB+EXlC)*MYOPIA*LOG(GFBALl(-l)+EXSUM)+ 
EXlD*lOG(PI/POP) 

In this equation, education expenditures per capita are a function of 

state revenues net of federal transfers and debt service, personal in-

come per capita, and the general fund balance. The relationship be-

tween revenues and expenditures changes after the Prudhoe Bay leas.e 

sale. 

In the capital expenditure sector, the real per capita growth 

rate (GRCEXP) is set exogenously for each of four categories of capital 

expenditures--general fund highway expenditures (GFCPHl), bond-funded 

highway expenditures (ECPSHYl), general fund non-highway expenditures 

(GFCPNHl), and bond-funded non-highway expenditures (ECPSNHl). 
J 
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GFCPHl = IF YR LT 1979 THEN GFCAPHX ELSE GFCAPHY(-l)*(POP(-1)/ 
POP(-2)-l+RPI(-1)/RPI(-2)+GRCEXP)-CSAV2*SAVS 

ECPSHYl = 

GFCPt-.tU = 

IF YR LT 1979 THEN ECPSHYX ELSE ECPSHY(-l)*(POP(-1)/ 
POP (-2)-l+RPI ( -'1) /RPI (-2)+GRCEXP) -CSAV3)~SAVS 

IF YR LT 1979 THEN GFCPNHX ELSE GFCPNHY(-l)*(POP(-1)/ 
POP(-2)-l+RPI(-l)/RPI(-2)+GRCEXP)-CSAV4*SAVS 

ECPSNHl = IF YR LT 1979 THEN ECPSNHX ELSE ECPSNHY(-l)*(POP(-1)/ 
POP(-2)-l+RPI(-l)/RPI(-2)+GRCEXP)-CSAV5*SAVS 

In this formulation of the expenditure equations, as in those 

following, allowance is made for the possibility that desired expendi-

tures exceed available state resources so that cutbacks from desired 

spending levels must be employed (SAVSl). In all formulations of the 

expenditure equations, the cutback in spending is a function of a short·-

fall in revenues on current account in the previous fiscal year (E99S(-1)-

ECPS(-l)-RGF99Sl) if the shortfall cannot be accommodated by a general 

fund balance. 

SAVSl = IF GFBAL(-1) LT GFBAL(-2) OR GFBAL(-1) LT 0.25*(E99S(-1)­
ECPS(-l)) THEN SAVX-TAXCHPC*TT*QREVQ+ADJ*(E99S(-l)-ECPS(-l)­
RGF99Sl(-l))*(l+(E99S(-l)-ECPS(-l)-RGF99Sl(-1))/ 
RGF99Sl(-l))**l.l ELSE SAVX-TAXCHPC*TT*QREVQ 

Any cutback which must be incurred is spread among all functional operat-

ing expenditure categories and capital expenditure categories through 

the parameters CSAVl-5. (This equation also provides the capability of 

analyzing the impact of a change in the personal income tax rate which 

is not compensated for by a reduction in state expenditures.) 

''1"1 
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B.III.b. Growth of Expenditures Determined by Demartd 

In this approach~ the growth rate of total state operating expen-

ditures is linked to indicators of demand and represents setting state 

expenditure growth at some target level. 

EXOPS = IF YR LT 1979 THEN EXOPSX ELSE EXOPS(-l)*(POP(-1)/ 
. POP(-2)+RPI(-l)/RPI(-2)-l+GREXS+C*(PIRPC(-l)/ 

PIRPC(-2)-1))-CSAVl*SAVS 

In this equation~ if GREXS is set to zero and C to o~e, growth in operat-

ing expenditures will be unitary elastic with respect to real per capita 

personal income. Total operating expenditures is then allocated among 

functions on the basis of the historie ratio. 

Capital expenditures are determined in the same fashion. 

B.III.c. Growth of Expenditures Jointly Determined by Targeted 
Expenditure Levels and Revenue Availability 

In this framework, expenditure behavior is determined by an ex-

ogenously set target rate as before and also by the availability or 

expecta.tion of revenues from petroleum. For exampleJ> any increases 

in real state operating expenditures per capita would be based on a 

function of future expected petroleum revenues _if D were to take a 

value different from zero. 

EXOPS = IF YR LT 1979 .THEN EXOPSX ELSE EXOPS(~l)*(POP(-1)/ 
POP(-2)+RPI(-l)/RPI(-2)-l+GREXS+C*(PIRPC(-l)/PIRPC(-2) 
-l))~CSAVl*SAVS+CSAVl*(D*PVRP9S(-l)+E*PFBAL(-l)) 

A similar functional form would govern the growth of capital 

expenditures. 
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B.IV. Renewable Resources Development Fund 

The renewable resources development fund (RRDF) receives 5 per-

cent of those petroleum revenues annually which are eligible for the 

permanent fund (RP7S). Within the year, those funds allocated to the 

renewable resources development fund, but not expended; are transferred 

into the renewable resources permanent fund .(RRPF). This fund is al-

lowed to grow to a level of $250 million before contributions to the 

renewable resource development fund are terminated. 

RRDF = IF RRPF(-1) LT 250 AND YR GT 1978 THEN RP7S*0~05 ELSE 0 

RRPF = RRPF(-l)+O.S*PJRDF 

It is arbitrarily assumed that 50 percent of the renewable resource 

development fund is expended annually and 50 percent placed in the 

renewable resources permanent fund. The natural resources permanent 

fund generates interest earnings of 7 percent annually (RRRPF) which, 

together with the 50 percent of the devèlopment fund, constitutes total 

expenditures (EXRRDF). 

The level of expenditures of the development fund and permanent 

fund earnings (EXRRDF9) are assumed to generate employment in the 

.agriculture, forestry, and fishery sector of the economy (EMA9T) at 

the rate of one permanent employee per $100,000 of capital invest-

ment. This increases Alaskan personal income through an increase in 

wages and salaries paid in that sector (WSA9). 
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RRRPF = RRPF(-1)*0.07 

EXRRDF = 0.5*RRDF+RRRPF 

EXRRDF9 = EXRRDF9(-l)+EXRRDF 

EMA9T = IF YR LT 1976 THEN EMA9 ELSE EMA9+0.0l*EXRRDF9 

WSA9 == EMA9T*WRA9/1000 '~ 

J 

B.V. Guide to Variables Used in Analysis 

Name 

B.V.a. Policy Parameters 

Default Value1 

A 

ADJ 

ALINCPR 

B 

c 

CRACT 

CSAVl-5 

1 

.95 

0 

0 

1 

.8 

. 8 - .14 - .03 

.06 - .08 

Definition 

(if = 1) allows a bonus payment into the 
permanent fund which is a portion of the 
current year budget surplus (used with 
PORTION). 

The percentage by which excess spending 
on current state account in previous years 
is compensated for in state spending in 
the current year. _ -_ 

Percentage of the component of permanent 
fund interest not reinvested in fund which 
is distributed as Alaska Inc. payments. 

(if = 1) allows a bonus payment into the 
permanent fund which is the total of the 
current year budget surplus net of a 
cushion (GFCUSH) which remains. in the 
general fund. 

Income elasticity of public goods. 

Ratio of expenditures to current account 
revenues which must be reached before 
permanent fund supplements are considered . 

Percentages which distribute any required , ·'J 

cutback in state spending among the current· :l 
and capital accounts. • 

1As used in the madel version called PERFUND. 
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Name Default Valuel 

D 0 

DRAIN 1 

E 0 

GRCEXP 0 

GREXS 0 

Ll 0 

L2 0 

PORTION .75 

ROR .06 

RORPF .07 

SDR 1.1 

1 11,1' 
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Definition 

Coefficient on future revenues in e:xpendi­
ture equations. 

Percentage by which excess expenditures on 
current account are compensated out of 
permanent fund. 

Coefficient on permanent fund balance 
in expenditure equations. 

Desired growth rate of real per capita 
state capital expenditures. 

Desired growth rate of real per capita 
state current expenditures. 

Switch channeling exogenous level of 
Alaska luc. payments (ALINX) into per­
sonal tax eut. 

Switch channeling exogenous level of 
Alaska luc. payments (ALINX) into state 
expenditure increase. 

The percentage of_current year budget sur­
plus transferred to thej permanent fu.nd 
(A must be set = 1) 

Overall rate of return on general fund. 

Overall rate of·return on the permanent 
fund. 

Rate at which society prefers the capaci­
ty to spend on public goods in this year 
over the capacity in the next year. 

1
As used in the model version called PERFUND. 
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B.V .b. Policy Variables 

Name Definition 

GFCUSH General fund reserve level increment (B must be 
set= 1). 

PART Proportion of total permanent fund interest with­
dratro. from permanent fund. 

PFPER Percent of eligible revenues channeled into the 
permanent fund. 

B.V.c. Endogenous Variables (million $ unless noted) 

Name Definition 

ALINC Total Alaska Inc. payments. 

ALINCSH Value of individual Alaska Inc. share (nominal 
dollars). 

CRUNCH Savings as a percentage of expenditures (%) . 

E99LRPC Total real per capita local expenditures (dollars). 

E99RPC Total real per capita state plus local expendi­
tures (dollars). 

E99S Total state capital and operating expenditures. 

E99SRPC Total real per capita state expenditures (dollars). 

ELIGIBL Individuals eligible for Alaska Inc. payments 
(thousands). 

ELIGn Individuals eligible for n Alaska Inc. payments 
(thousands). 

EMA9T 

EXOPS 

EXPFPER 

Agriculture, forestry, and fishery employment, 
including employment generated by expenditures 
of renewable resources development fund. 

State government total operating expenditures. 

Permanent fund contribution rate, including 
supplemental contributions (%). 
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EXRRDF 

GFBAL 

IPF 

IPFl 

IPFPF 

NONRP9S 

PERNPR 

PFBAL 

PFlBAL 

PFBALPC (PFBALRPC) 

PFCON 

PFSUPBL 

PFSUP 

PREVRAT 

PVRP9S 

R99LRPC 

R99RPC 
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Definition 

Expenditures out of the renewable resources 
development fund. 

General fund balance. 

Permanent fund irtterest earnings not retained 
in permanent fund. 

Total permanent fund interest earnings. 

Permanent fund interest earnings retained in 
permanent fund .. 

General fund expenditures minus petroleum 
revenues. 

Non-petroleum revenues as a percentage of total 
revenues (%). 

Permanent fund balance. 

Balance in permanent fund from basic percentage 
dedications. 

Permanent fund balance per capita (nominal and 
real dollars). 

Permanent fund interest as a percentage of current 
state expenditures (%). 

Balance in permanent fund from retained interest 
and contributions in excess of basic dedic.ation. 

Contribution to permanent fund from gerieral fund 
which is in excess of basic percentage contribution. 

Total petroleum revenues divided by total 
expenditures (%). 

Present worth to state of 10 year future stream 
of petroleum revenues. 

Total real per capita local revenues (dollars). 

Real per capita state plus local revenues (dollars). 
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Name 

R99S 

R99SRPC 

REVRAT 

RGF99S 

RGF99Sl 

· RINS 

RIPF 

RIPFPC (RIPFRPC) 

RPFS 

RPFSl 

RRDF 

RRPF 

RRRPF 

RTSLRPC 

SAVS 

SHARES 

WPFSUP 

YDt;"NPC2 
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Definition 

Total state revenues from all sources except 
Native claims payments. 

Total real per capita state revenues (dollars). 

Total revenues divided by total expenditures (%). 

Generàl fund revenues used to pay current expenses 
of government operations .• 

General fund revenues net of percentage determined 
perr~nent fund contribution, Native claims pay­
ments, and Alaska Inc. payments. 

Interest earnings on general fund. 

Permanent fund interest paid into general fund. 

Permanent fund interest per capita (nominal and 
real dollars). 

Total permanent fund gross contributions. 

Percentage determined permanent fund contributions. 

Renewable resource development fund payments. 

Renewable resources permanent fund. 

Earnings from the renewable resources permanent 
fund. 

Real per capita state and local transfers (dollars). 

Reduction in state spending from target level. 

Total Alaska Inc. shares paid (thousand). 

Withdrawals from the permanent fund for state 
capital and operating expenditures. 

Non-Native disposable income per capita net of 
Alaska Inc. payments. 
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B.V.d. Independent Variables 

Name Definition 

RP7S Revenues eligible for permanent fund dedication 
(million $). 
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APPENDIX C 

PETROLEUN REVENUE ASSOMPTIONS 

C.I. Prudhoe Bay Oil 

Production - Based upon Legislative Affairs model of Prudhoe Bay 
field development using the agreed upon Management 
Schedule. Field capacity is 8 billion barrels and 
pipeline capacity 1.7 million barrels/day at peak . 

Wellhead Value - From the present to 1985, figures are from Case II, 
Legislative Affairs Agency, memorandum·of July 14, 
1977. This is determined by taking an initial 1978 

Royalties -

Los Angeles refinery priee of $13.75/barrel and netting 
back to Prudhoe. The refinery priee escalates at 5 per­
cent annually. The Alyeska pipeline tariff is constant 
over the period at $1+.90. LoVJer-48 transportation charges 
in 1978 are $1.50. This rises to $2.50 in tHo years and 
this remains constant. 

After 1985, the refinery priee continues to increase 
at a 5 percent rate annually, Hhile all delivery co~ts 
remain constant. Thus, the wellheaq priee increases 
at a rate which declines over time from 8 percent to 
5 percent annually. 

Calculated as 12.5 percent of the wellhead value of 
production. This is reduced for 1978 to maintain 
consistency with the projections of Legislative 
Affairs Agency Hhich appear in their memorandum of 
September 15, 1977. There, the impact on production 
of the explosion at pump station #8 is calculated. 

Production Tax - Calculated at 12 percent of the non-royalty portion 
of the oil (.875). Adjusted downHard in 1978 for 
the impact of the explosion at pump station #8 . 

. Corporate 
Income Tax - To 1985 from Legislative Affairs memorandum of Ju1y 11+, 

1977. Subsequent values are author t s estima·te ~ Basis 
for this decline is a Legislative Affairs memorandum 
dated June 1, 1976, which indicated total corporate 
taxes paid on Cook Inlet production between 1956 and 
1971+ VIere $2.057 mi1lion. Peak prodùction from Cook 
Inlet was 70 to 80 million barrels annually • 
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TABLE C.l 
} 

1 Prudhoe Bay Oil Revenues 

1 
~ Corporate 

1 Production We1lhead Production In come 

1 
Million Value Royalties Severance Tax Taxes 

Year Barrels $/Barrel Million $ Hillion $ Hillion $ 
1 
:t 1974 - - 0 l 

~ 1975 - - 0 
~ <1 
~ 
~ 1976 - 0 ~ -
~ 1977 - - 0 
~ 

~ 1978 343.2 7.35 202.37 170.87 46.0 
.~ 1979 483.6 7.54 455.79 382.86 51.0 
!â 

~ 1980 547.6 7.76 531.17 446.18 54.0 
~ 
·~ 1981 547.6 8.52 583.19 489.88 55.0 ~ 
~ 1982 584 9.31 679.63 570.89 56.0 
~ 
~ 1983 584 10.45 762.85 640.79 58.0 
., 

1984 620.6 11.03 855.65 718.75 59.0 " " il 
1985 620.6 ~1.95 927.02 778.7 60.0 ·" .~ 

~ 
1 
,'$ 

1986 589 12.92 951.24 799.04 61.0 ~ 
j 1987 491.6 13.93 856.0 719.04 39.0 
·~ 1988 391.8 15.00 734.63 617.09 25.0 
--·! 1989 307 16.12 618.61 519.63 16.0 
'i 
~ 1990 240.6 17.30 520.3 437.05 10.0 

1 1991 188.4 18.53 436.38 366.56 6.0 :1 

~ ' 1992 147.6 19.83 365.86 307.32 4.0 

i 1993 115.8 21.19 306.73 257.65 3.0 
1994 90.6 22.62 256.17 215.18 2.0 
1995 71.0 24.12 214.07 179.82 1.0 

1996 55.6 25.70 178.62 150.04 0 
1997 43.6 27.35 149.06 125.21 0 
1998 34.2 29.09 124.36 104.46 0 
1999 26.8 30.91 103.55 86.98 0 
2000 21 32.83 86.18 72.39 0 

··;1 
. '1 

llliiil 
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C.II. Prudhoe Bay Gas 

Production - Department of Revenue estimate through 1985, then 
author's estimate with 15 percent decline commencing 
in 1996. 

Wellhead Value - Constant value of 25Ç/mcf assumed by author. 

Royalties - Calculated at 12.5 percent of wellhead value. 

Production Tax - Calculated at 6\:/mcf. 



Production 
Billion 

Year Cubic Feet 

1974 -
1975 -

1976 -
1977 2.8 
1978 3.9 
1979 5.1 

1980 5.9 
1981 28.0 
1982 43.0 
1983 777.4 
1984 828.6 
1985 868.7 

1986 870 
1987 870 
1988 870 
1989 870 
1990 870 

1991 870 
. 1992 870 
1993 870 
1994 870 
1995 870 

1996 740 
1997 629 
1998 534 
1999 454 
2000 386 
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TABLE C.2 

Prudhoe Bay Gas Revenues 

Wellhead 
Value Royalties 

Million $ Million $ 

- 0 
- 0 

- 0 
.7 .09 

1.0 .13 
1.2 .15 

1.3 .16 
7.0 .88 

10.8 1.35 
194.4 24.3 
207.2 25.9· 
217.2 27.2 

217.5 27.2 
217.5 27.2 
217.5 27.2 
217.5 27.2 
217.5 27.2 

217.5 27.2 
217.5 27.2 
217.5 27.2 
217.5 27.2 
217.5 27.2 

185 23.1 
157 19.6 
133 16,6 
113 14.1 

96 12.0 

Production 
Severance ',{;ax 
Million $ 

.15 

.21 

.25 

.27 
1.47 
2,27 

40.82 
43.51 
45,61 

45.61 
45.61 
45.61 
45,61 
45.61 

45.61 
45.61 
45,61 
45,61 
45,61 

38.85 
32,97 
27.93 
23.73 
20 .. 16 

J 

','j 
il -

' 
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C. III. Cook Inlet Revenues 

Oil Royalties - Through 1985 from Legislative Affairs Agency 
memorandum of July 14, 1977. Subsequent figures 
assume an annual 6 percent decline rate in value 
of ail. 

Oil Production Tax - Through 1985 from Legislative Affairs Agency 
memorandum of July 14, 1977. Subsequent figures 
author's estimate based upon decline in produc­
tivity of average well below taxable r9te in 
1989. 

Gas Royalties - Based upon production estimate ta 1985 from 
Department of Revenue, Revenue Journal, Vol 1, 
No. 2, October 1976. Thereafter, declining be­
gipning in 1989 by 10 percent annually with 
cumulative production between 1977 and 2000 of 
5, 761 billion cubic feet. 1977 royalties is 
author's estimate and subsequent years bear 
same ratio to production . 

Gas Production Tax- Author's estimate for 1977 and, subsequently, 
the same ratio ta production. 

,_ .., 



C-6 

TABLE C.3 

Cook Inlet Revenues 

Oil Gas 
Oil Production Gas Production 

Royalties Taxes Royalties Taxes 
Year :Hillion $ :Hillion $ :Hillion $ :Hillion $ 

1974 - - -'--
1975 - - 2.1 

1976 39.3 - 3.8 1.7 
1977 36 - 4 2 
1978 33.1 16.3 4.4 2.3 
1979 31.3 14.4 5.4 2.8 
1980 29.5 12.7 6.9 3.6 

1981 27.9 10.9 8.3 4.4 
1982 26.4 9.1 9.0 4.6 
1983 24.6 7.3 9.1 4.7 
1984 22.9 5.5 9.3 4~8 
1985 21.2 3.7 9.4 4.9 

1986 19.9 3 9.4 4.9 
1987 18.7 2 9.4 4.9 
1988 17.6 1 9.4 4.9 
1989 16.5 0 8.5 4.4 
1990 15.5 0 7.7 3.9 

1991 14.6 0 6,9 3.5 
1992 13.7 0 6.2 3.2 
1993 12.9 0 5.6 2.9 
1994 12.0 0 5.0 2.6 
1995 11.4 0 4.5 2.3 

1996 10.7 D 4.1 2.1 
1997 10.0 0 3.7 1.9 
1998 9.4 0 3.3 1.7 
1999 8.9 0 3.0 1.5 
2000 8.3 0 2.6 1.4 
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C.IV. Miscellaneous Variables 

Pipeline Property Taxes - Through 1985 from Departrnent of Revenue, 
Alaska's Oil and Gas Tax Structure, February 
1977, page IV, 23, assuming construction of 
Alcan gas pipeline. Subsequently, taxes 
decline by 5 percent annually. This is based 
upon a maximum tax for Alyeska of $168 million 
and for Alcan of $185 million derived from . 
Department of Revenue figures. The method 

State Bonuses -

Reserves Tax -

Alaska Native Claims 
Settlement Act Payment 

Employment -

of determination of pipeline value for tàx 
purposes has not yet been agreed upon. During 
construction, value is based upon cost of capi­
tal in place (construction financing not in­
clude,d). Three methods with significantly 
different revenue implications are being con­
sidered for the valuation of pipelines during 
the operations phase--original cost, income, 
and market value. 

A Beaufort Sea lease sale in the fall of 1979 
generates $100 million in state revenues in 
fiscal year 1980. 

This is assumed to be repaid out of production 
tax receipts from Prudhoe Bay at a 50 percent 
rate until the entire $499 million is repaid. 

Calculated as 2 percent of Prudhoe Bay oil 
royalties until $500 million is paid. 

This scenario assumes substantial construction 
and operating employment associated with the 
Alcan gas·pipeline. In addition, exploratory 
petroleum activity occurs in the Gulf of 
Alaska, Lm-1er Cook Inlet, and Beaufort Sea 
areas. There are no commercial discoveries. 



Pipeline 
Property 

Taxes 
Year Million $ 

1974 0 
1975 6.6 

1976 83.4 
1977 122 
1978 168.3 
1979 170.6 
1980 193.2 

1981 226.7 
1982 251.8 
1983 257.0 
1984 261.4 
1985 295.5 

1 

1986 277.9 
1987 260.3 
1988 242.7 
1989 225.1 
1990 207.5 

1991 189.9 
"1992 172.3 
1993 154.7 
1994 137.1 
1995 119.5 

1996 101.9 
1997 84.3 
1998 66.7 
1999 49.1 
2000 31.5 

' 
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Table C.4 

Miscellaneous Variables 

State Reserves 
Bon uses Tax 
Million $ Million $ 

0 
0 

0 223.1 
0 276 
0 (85.44) 
0 (191. 43) 

100 (222.23) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

ANCSA 
Payments 
Million $ 

(50. 4) 
(72. 8) 
(84.8) 

(93.6) 
(107.2) 

(84. 3) 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

~~ 
~,; 

l' 

~ i; 
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APPENDIX D 

METHODOLOGY EMPLOYED IN ADASKA INC. ANALYSIS 

D.I. Eligibility 

Calculation of eligibility for the Alaska Inc. program is basedupon 

House Bill 525 (HB 525) of the first session of the tenth legislature. 

According to that bill, an "eligible11 resident is anyone who has lived in 

Alaska for at least a 11 five-year period11 commencing January 1, 1974. A 

person need not reside in the state continuously over a five-year period 

but must accrue five years of residence to be eligible. An individual 

must be at least 18 years of age to be eligible. 

There is no data available on length of residency in Alaska by which 

one may directly calculate the number of individuals eligible for an 

Alaska Inc. program as outlined in HB 525. The 1970 Census provides the 

only recent reliable information regarding prior place of residence of 

individuals resident in Alaska in 1970. 

Table D .l. shoviS the age-sex distribution of persans in Alaska in 

1970 who were also resident in Alaska in 1965. For the total population 

five years of age and over (268,289), 54 percent have been estimated to 

have been resident in the state in 1965. Of the total civilian population 

in 1970 (268,957), 54.5 percent were estimated as residents in 1965. Of 

the 146,594 estimated to be resident in both 1965 and 1970, 94,188 were 

aged 18 or more in 1970. This results in a ratio to civilian population 

of 35.0 percent. 

" 
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Table D.l. 

Age-Sex Distribution of 1970 Alaska Residents 
5 Years and Above and Estimated 5 Year Residents 

Sex and Age Group 
1970 

Population 

Estimated 
1965 Alaska 
Resident 

FE MALE 

Total 

5-9 
10-14 
15-19 
20-24 
25-29 

30-34 
35-39 
40-44 
45-49 
50-54 

55-59 
60-64 
65+ 

:Vu\ LE 

Total 

5-9 
10-ll. 
15-19 
20-24 
25-29 

30-34· 
35-39 
40-44 
45-49 

. 50-54 

55-59 
60-64 
65+ 

TOTAL 

CIVTLIAN 

NILITARY 

121,668 70, 2.39 

18,417 10,745 
16,288 10,419 
12,603 8,180 
13,438 4,757 
12,591 4,646 

10,446 4,842 
9,048 4,625 

·7,861 5,496 
6,798 4,921 
5,312 4,086 

3,796 3,142 
2,211 1,861 
2,889 2,523 

146,621 76,423 

18,858 10,601 
17,348 10,613 
13,856 8,082 
22,658 4,332 
14,637 4,693 

12,046 5,505 
10,927 5,197 

9,853 6,168 
8,131 5,854 
6,452 5,129 

5,083 4,252 
2, 946 2,580 
3,826 3,500 

268,289 146,594 

236,864 

31,425 

D-2 

Estimated 
Percentage 

Alas}:a Resid~nt 

.577 

.58 

.63 

.64 

.35 

.36 

.46 

.51 

.69 

.72 
• 76 

.82 
• 84 
• 87 

.521 

.56 

.61 

.58 

.19 

.32 

.45 

.47 

.62 

.71 

.79 

.83 
• 87 
.91 

.546 

1 . 
Calculated as the total of 1) same house in 1965, 2) same county and state 

in 1976, and 3) moved but residence not reported~(movers reporting Alaska moves/ 
total movers reporting location of move). SOURCE: U.S. Census 1970. 

iMi 

~ 
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i.... Thus~ if Alaska Inc. payments were to commence with an April 1~ 1970, 

eligibility, approximately 94~188 individuals would be eligible based 

upon the fact that they were in the state in both 1965 and 1970 and were 

L 
18 years of age or more. The actual number eligible would differ from 

the figure because sorne individuals would be eligible in spite of not 

...... having been resident in Alaska in both 1965 and 1970~ and sorne would be 

L ineligible in spite of being resident in Alaska in both 1965 and 1970. 

This is because the residency need not be continuous. It may reasonably 

L be assumed that these tvro groups cancel one another out. 

L The calculated ratio of 35 percent of 1970 population having been 

1 
1,.. 

resident in l965.should not be directly applied to the population base 

in any other year to obtain an estimate of eligible individuals because 

'~ 
of potentially unrelated variation in both the numerator and denominator 

L 
of the ratio. As will be discussed in more detail in the following sec-

tions, the numerator of the ratio is dependent upon the individual deci-
' ..... 

sions of those people resident in the state in 1965, while the deonomina·tor 

is a function of the overall growth rate in population over the interval 

1985 to 1970. As a result, in spite of an assumption of constancy over 

time in the migratory response of classes of individuals, the ratio may 

change over time as a result of a difference in the rate of growth of 

the population. 

L 
This type of variation actually occurred between the period covered 

- by the 1970 Census and the following five-year period when population 

i ..... 



i 
1 

1 

1 

1 

1 

1 
~ 
1 

1 
l 

l 
1 
' g 
~ 
1 

~ 
~ ;; 

~ 
~ 
3 
~ 
~ 

~ 

~ 
.~ 

i 
~ 
~· 
~ 
·~ 

~ 
~ 

lf··· 

,• 

i 

1 
~ 
~ 
~ 
·A 

1 
i 
1 
~ 
ft 
J 
~ 

D-4 

growth was rouch more rapid. The result would be to reduce the ratio if 

it could be calculated for the interval 1970 to 1975. 

To correct for this ï'lhen projecting eligibility, the ratio between 

individuals who reported an Alaska residence in both 1965 and 1970 and 

the 1965 population can be taken. The weakness of this approach is that 

it must then be based upon a denominator which is an estimate. This 

estimate~ the 1965 Alaska civilian population, is 232,192. Using this 

figure a ratio of 40.6 results. 

Given this figure and the assumption that the poulation distribu-

tion with respect to relevant characteristics is constant, as well as 

that migratory response patterns are constant over time, one can project 

Alaska Inc. eligibility based upon the population five years before. 

The equation is simply: 

ELIGIBLE INDIVIDUALS = 40.6 ~·: CIVILIAN POPULATION FIVE YBARS PREVIOUS 

D.II. Total Shares 

As envisioned by HR 525~ the number of shares of Alaska Inc. would 

be identical to the number of eligible individuals during the first five 

years of the program until January l, 1984. At that time, people who 

had been residents continuously over the preceding ten years would be-

come eligible for two shares in Alaska Inc. In later years, more people 

would become eligible for two shares as they maintained Alaska residence 

over a ten-year period commencing on January l, 1974. 
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Every fifth year after January 1, 1984, individuals who had resided 

in the state for the preceding five years would become eligible for an 

additional share. In 2000, for example, an individual who had been a 

continuous resident of Alaska since January 1974 would be eligible to 

receive five shares of Alaska Inc. 

In order to determine the number of individuals at any point in 

time who would be eligible to receive a number of shares larger than one, 

it would be desirable to have the same kind of information provided by 

the 1970 Census with respect to 1965 residency, but for longer intervals 

of 10, 15, 20, and 25 years. Unfortunately, this information is not 

available and, thus, the only data which can be used to draw inferences 

about long-run residency is the 1970 Census data summarized in Table D .1. J. 

To determine what inference is best to make from the availabe in-

formation, a simple mathematical madel may be employed. The probability 

of an individual who lives in Alaska at time t remaining in Alaska at 

t + 1 year can be hypothesized to be a function of age, sex, and previous 

length of residence, in addition to a variety of other socioeconomic fac-

tors. Table D.l. clearly shows that residency is related to age and sex. 

One could then divide that population into age, sex, and length of resi-

denee categories for analysis purposes. All individuals of age i, sex j, 

l . . 
The Alaska sample from the Continuous Work History Sample of the 

U.S. Department of Commerce was analyzed toward addressing the question, 
but problems of sample size and data errors cast serious doubt on its 
reliability and potential value. Eligibility would be rouch lower if 
the Work History Sample Tapes data were used . 
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and length of residence k would have a probability P. 'k of remaining 
l] 

in. Alaska in t + 1. 

Consider an individual in the category ijk. The probability in 1965 

that he will remain in Alaska to 1966 is P. 'k' By extension, the proba­
lJ 

bility in 1965 that he will be in Alaska in 1967 is 

p .. 
l]k ~~ p i+ljj ,k+l D.l 

which is the probability that he will remain for the interval 1965 to 

1966 multiplied by the probability that he will remain from 1966 to 1967. 

By extension, the probability in 1965 that he will still be in 

Alaska in 1970 is D:2 

( 65 70 
pijk * pi+l,j,k+l * pi+2,j,k+2 * pi+3,j,k+3 * pi+4,j,k+4 ) = pijk 

If the number of individuals in 1965 with characteristics ijk is nijk' 

then the number of individuals remaining in 1970 will be 

nijk 
•. 65p 70 

}• ijk 

and the number remaining after m years would be 

65 m 
nijk -:~ P ijk 

Finally, by summing over all population groups, the total number of 

individuals remaining after m years could be determined. 

l: I:E n ~·= 6 5Pm 
ijk ijk ijk 

D.3 

D.4 

D.5 

1l 
i •Î 
liiiiÎ 
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To use this summation equation requires not only that one know the popu-

lation distribution (all n .. k) in the base year and all succeeding years 
1] . 

if continuing estimates are desired, but also that all P .. k are known 
l] 

and are constant over time and not inf1uenced by other factors which 

might vary over the period for which the estimates are to be made. 

Obvious1y, none of the data necessary to solve equation D.5 for a 

single year is avai1able. However, from Table D.l. it is possible to 

estimate the percentage of 1970 civi1ian residents who were a1so resi-

dents in 1965. This Has calcuated to be 6l.9. 

From this information, the fol1owing equation can be constructed 

EL:I:n 
ijk ijk 

65 70 
'1: . p ijk = 236 '864 ~·: .619 

which equates the number of 1965-1970 residents ca1culated on a 1965 

base 1'lith the number ca1cu1ated on the known 1970 base of the 1970 

· · · · f' s· I:H n .. k = 232,192, c1v1l1an populat1on over 1ve years. 1nce ijk 1] 

D.6 

the equation can be so1ved. If a .. k is the proportion of the popula-
1] 

tion in category ijk, then the solution is 

HI: a 
ijk ijk 

65 70 
~·: pijk = .631 

Th us, ·.the weighted average of a11 probabi1i ties in the initial year 

mu1tip1ied by the respective succeeding probabilities for the next 

four years equa1s .631. 

D.7 
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Now at the initial point in time, there will be represented in the 

population all subsets ijk and all probabilities Pijk which will result 

in sorne overall average probability for the first interval from 1965 to 

1966. The overall probability for the second interval 1966 to 1967 will 

not equal the first because not all probabilities Pijk will be repre­

sented~ and the percentage distribution of the population will weight 

the new set of probabilities somewhat differently. 

One can calculate an average annual probability for the five-year 

interval~ however~ which is .6311 / 5 = .912. 

This annua1 average probability can be applied over any inteval. 

It will not be totally accurate because the population against which 

it is applied is aging and as is shown in Table D.l, the percentage of 

five-year residents is positively correlated with age beyond the 20-24 

year category. Thus, one might reasonably expect average P to increase 

as age and length of residence increased. Absent actual information on 

the values of Pijk and their interrelationships one with ariother, the 

average value must suffice. 

.. 
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For various intervals, the probability at time t used to calculate 

residents remaining would be 

interval 
in years 

5 y 

10 y 

15 y 

20 y 

25 y 

probability of residents 
remaining from the 

initial grouR 

.631 

.398 

.251 

.158 

.lOO 

These probabilities are for the total population, rather than that 

of the population which would be eligible for Alaska Inc. given the age 

restriction. 

Since the age groups under thirteen years of age appear to have a 

higher thau average probability of remaining in Alaska based on Table D.l, 

sorne bias will be introduced by using the average probability for the 

total population on a subgroup which eliminates a particular age group. 

The probabilities are slightly reduced by this, but the bias of the popula-

tion aging tends to offset this. This situation cannot be avoided because 

since there is no age distribution data for 1965, it is impossible to cal-

culate the following probability for people under 13 years of age . 

EZL: 65p 70 
ijk ijk 

for i < 13 D.8 
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Using this information, the number of individuals eligible for 

more than one share of Alaska Inc. is calculated based on the following 

set of equations 

NUMBER OF INDIVIDUALS ELIGIBLE FOR 2 (3,4,5) SHARES = 

IF YEAR GT 1984 (1989,1994,1999) THEN 

~POPULATION OVER 12 YEARS OF AGE IN YEAR (-10 (-15 ,-20,-25 ). )1 l TOTAL POPULATION IN YEAR (-10 ( -15,-20 ,~25) ) * 

TOTAL POPULATION IN YEAR (-10 (-15,-20,-25) ) ;'~ .398 (.251,.158,.100). 

D. III. I1igratory Response Pattern 

Under the assumption of moderate petroleum development in the 

state, 25 percent contribution rate to the fund, reinvestment of none 

of the interest generated and 50 percent of interest paid out as Alaska 

Inc. dividends, the average annual payment value of Alaska Inc. would 

average about $200 over the twenty-year period from 1981 to 2000. 

The aètual value, of course, depends upon all these variables. The 

rate of petroleum development and associated state revenues is largely 

beyond state control, but the contribution rate to the fund and the 

reinvestment rate are subject to legislative approval. Finally, under 

HB 525, 50 percent is the minimum percentage of earnings transferred from 

the permanent to the general fund which must be distributed as Alaska 

Inc. Given this level of control over the annual share value of Alaska 
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Inc. by the legislature, it would potentially be possible to use Alaska 

' Inc. as an active policy tool . 

In any event, the level of annual share value is subject to a large 

degree of variability and much uncertainty from year to year. This is 

more a function of uncertainty regarding policy than uncertainty re-

garding the nmnber of eligible Alaskans, even though the latter can be 

only roughly estimated. 

Given these initial parameters~ however, one can aùalyze the poten-

tial impact on the Alaskan population of Alaska Inc. share pa)<ments. 

Since the rate of natural increase would be unaffected, the potential 

areas of response would be inmigration and outmigration. In this section, 

only direct impacts are discussed. A direct impact is a migratory re-

sponse because of a perceived difference in personal income as a direct 

result of an Alaska Inc. payment. An indirect response would be a 

migratory response generated by an increase in employment or personal 

income as a result of increased spending on goods and services of indi-

viduals who have received Alaksa Inc. share payments. The two components 

of migration are separated because the response of the two to a given 

change in Alaska Inc. may not be the same. 

Con si der first inmigration response. The distribu-tion of inmigrants 

to the state is weighted heavily toward the young. A rational indivi-

dual would choose to migrate if the present value of benefits from migra-

tion discounted to account for risk, outweighed the present value of the 
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costs of migration. This abstracts from periods of "booms, 11 when 

normal conditions may not prevail, and severe and extended depressions 

in the lower 1+8 states. 

For a hypothetical individual who is otherwise indifferent between 

migrating to Alaska and remaining at a location outside the state, the 

possibility of becoming eligible for an Alaska Inc. share would theo-

retically result in an increase in the perceived benefit stream from a 

move to Alaska. However, the incremental benefits and the relative 

increase in income associated with it is quite small. 

Consider the two situations of an individua1 and a family, bath of 

which have one incarne earner of 30 years who can look forward to 35 

years of productive labor. In 1975, the median income of all unrelated 

individuals r,.ms $4,882 and of families, $13,719. Over the previous 20-

year period, the median family income grew 2 percent annually, while 

that of unrelated individuals increased 3 percent annually. Applying 

these growth rates to the median incarnes yields total lifetirne incarnes 

for these typical incarne earners of $295,000 and $686,000, respectively. 

Over the sarne period, Alaska Inc. shares, at $200 per share, incre-

rnented by one share each five years, would result in total payrnents of 

$21,000 to the individual and $42,000 to a family of two adults. This 

is 7 percent of total expected future incarne for the individual and 

5 percent for the farnily. 

j 

~ 
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However, it must be recognized that income received in future years 

has less value in the present than income received in the present. If a 

10 percent discoun-t rate is assumed for future income, then the present 

value of the incomes and the Alaska Inc. shares are as follows: 

Présent Value of Future Incomes 

Regular 
Alaska Inc. In come Ratio 

Individual 2,462 64,149 3.8% 

Family 4,924 162,296 '3.0% 

In present value terms, the Alaska Inc. payment represents a smaller 

portion of basic income, because payments are deferred until the fifth 

year of residence and thus have less value than if received in the pre-

sent. 

The ratio is further reduced by several other factors. First, the 

Alaskan cost of living is much higher than that experienced by the indi-

vidual or family with a median income for the U.S. This cost of living 

adjustment is a necessary component of the calculation used to determine 

whether a move to Alaska would be a net benefi t to the :individual. If 

the cost of living in Alaska exceeds that of the lower 48 by 40 percent, 

then the median income against which to weigh the Alaska Inc. payment 

must also be increased by that amount. This reduces the ratios for the 

individual and familyto 2.6 percent and 2.1 percent, respectively. 
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Second, the ratios must be further reduced to account for the 

uncertà.inty involved Hhen a person tries to predict how long he will 

live in a certain location. The previous analysis indicates that about 

63 percent of the people in Alaska in 1965 were still in the state in 

1970. Of the group remaining, as well as the group which moved, a la~ge 

number if interviewed in 1965 would not have been able to accurately 

predict their residence in 1970. 

Thus, when valuing future Alaska Inc. payments, they should be 

further discounted by the uncertainty of the flow because of the real 

possibility that the payment stream will be terminated by a move from J 
the state. If the Alaska Inc. payments are discounted 50 percent to 

accourit for this uncertainty, the present values are reduced to $1,231 

for the individual and $2,462 to the family, which cor.respond to 1.3 per-

cent and 1.1 percent, respectively, of present value of future income. 

This is equivalent to $100 out of an annual income of $10,000. 

To further reduce the value of the Alaska Inc. payment to the 

potential inmigrant, the implications of taxation must be added. Alaska 

Inc. payments are marginal income and would be taxed at the marginal 

tax rate, which is higher than the average rate at which total income is 

taxed. Thus, a reduction of the total basic income and Alaska Inc. income 

to account for the tax liability on personal income ~wuld further reduce 

the percentage of lifeti:rne income represented by Alaska Inc. share payment. 
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In summary, based upon this analysis of hypothetical potential 

inmigrants, it seems unlikely that the existence of Alaska Inc. payments 

would,other things being equal, have any significant effect on the 

rate of inmigration into the state. For individuals or families with 

incarnes well below the median~ the percentage increment which Alaska 

Inc. could provide would naturally be larger>, but against this must be 

weighed bath a relatively higher cast of living (higher than lower 48) 

for lower incarne families because of the relatively higher cast in Alaska 

of necessities, as well as the larger degree of uncertainty regarding 

future residence which a lower income individual or family might reasonably 

be expected to have. 

With respect to outmigration, the response to Alaksa Inc. shares 

availability would be somewhat different. To continue the analysis of 

the two situations considered above, recall that for young persans the 

additional lifetime income would be marginal because of a large number 

of factors which discount the apparent Alaska Inc. value. All of those 

factors--future timing of payments, cast of living differentiai, uricer-

tainty, and taxation--would be involved here also but to a different 

degree. 

To a new arrivai in Alaska, the present value of an initial Alaska 

Inc. payment of $200 would be $131 if his rate of time preference Here 

10 percent. All subsequent payments also have a reduced present value 

relative to the present value of a payment perceived by a five-year 
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resident who is presently receiving Alaska Inc. payments. Therefore, 

the longer an individual has been in Alaska, the more relatively im-

portant as a portion of income Alaska Inc. will become. 

The importance of uncertainty regarding receipt of the incarne 

stream from Alaska Inc. would be a function of prior residence length 

in the state', According to the Cens us, about 37 percent of those in 

the state in 1965 had departed by 1970, while an estimated 9 percent 

who were in the state in 1969 had departed in 1970. Since the proba-

bility of outmigration probably declines as a function of residency, 
l'' 

one could reasonably expect that for new migrants to the state, the 

probability of ever receiving an Alaska Inc. payment to be less than 

60 percent, with probability increasing with residency time. This would 

operate to reduce the probability of receiving Alaska Inc. shares for 

life as long as there is sorne propensity to migrate. 

The taxation factor works to the disadvantage of Alaskans, because 

the progressive personal tax schedules tend to increase the difference 

between the average and marginal tax rates. This reduces the increment 

to disposable income of Alaska Inc. 

Finally, the higher cost of living in Alaska bas the same effect on 

the potential outmigrant as the potential inmigrant. However, the median 

incarne figures for the individual and family somewhat understate the 

actual incarne situation in Alaska where, in 1976 for the first time in 

any state, personal income per capita passed the $10,000 mark. For the 
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average Alaskan then, a single share Alaska Inc. payment received today 

would represent 2 percent of gross income. For the average non-dependent, 

the percent_age would be correspondingly less. Also, between the pres-

ent and 1985, personal income will likely increase, while the Alaska 

Inc. share would remain constant. 

It seems that for the average Alaskan, in terms of income and age, 

the possibility of receiving Alaska Inc. shares would have little effect 

on a decision to outmigrate because of the small increment to income 

they would provide. 

The impact on the decision to migrate would, however, be an increas-

ing function of age, length of·residence in the state, and an inverse 

function of income. For the component of the population in that category, 

the disincentlve to outmigrate because of the receipt ofAlaska Inc. 
1, 

payments could be substantial. Referring back to Table D.l, however, 

it is clear that the propensity to outmigrate declines with age and 

since there is a correlation between age and length of residence in 

Alaska, there is an implied reduction in the propensity to outmigrate as 

a function of length of residence. Finally, a reasonable case could be 

made,in normal times in Alaska, for the propensity to outmigrate being 

an increasing function of income, although no studies exist which either 

support or refute this assertion for Alaska. 

These factors implythat it is precisely in that segment of the 

population where the impact of Alaska Inc. on income would be the greatest 
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where the propensity to outmigrate is the weakest. Therefore, the 

actual impact on individual decisions to outmigrate would be small and 

any aggregate impact would be quite small. For this reason, any direct 

impact on outmigration is ignored in this study. 

To provide a partial example in support of this argument, reference 

is again made to Table D .1. Looking at the subset of the population 50 

years o1d and above, vlhich in 1970 numbered 32,515, the table indicates 

that 27,073 had been resident in Alaska in 1965. If the ratio of the 

population 45 and above was equivalent in 1965 and 1970, there were 

40,000 people 45 and over in 1965. About 67 percent of these people 

remained in the state in 1970; 13,527 either left the state or died in 

the interim. If the crude death rate for this group was 5 percent, then 

31,415 of the original group would remain in 1970 as potential outmi-

grants. 4,342 actually did outmigrate. If Alaska Inc. share payments 

affected 10 percent of those decisions, the number of outmigrants in 

th at group vrou1d have be en reduced by 434 in di viduals who would, by 

their presence, increase the present population by .1 percent. 

D.IV. Consumption Response Patterns 

Alaska Inc. payments constitute an increment to the incomes of those 

individuals receiving them. It is interesting to investigate the effect 

of these increments to income on the expenditure patterns of Alaska Inc. 

recipients. 

J 

~ 
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The permanent income hypothesis is often used as a model frarnework 

within which to analyze the consumption and saving behavior of individuals 

and family groups. In its simplest form, consumption is deterrnined by 

the following relationship: 

C = C(Y,YE,A,T,S) 

Where C = Consumption 
y = Income in present time period 
YE = Expected future income 
A = Assets 
T = Age of individual 
s = Sociological characteristics 

Consumption in this madel depends only partially upon the level of 

present income. The individual rather tries to maximize the present 

value of conslli~ption from income over his entire lifètime, and for this 

reason expected future income of its levelized component "permanent 

income" is important. 

For example, a young family may experience net dissaving (marginal 

propensity to consume greater than one) by incurring debt to purchase 

durable goods when establishing a home. The rationale for this is an 

expected future income sufficient to recover the debt plus interest. 

In the same way, consumption out of assets will vary with age. A retired 

couple may consume almost exclusively out of assets accumulated during 

working years. 

The impact of an increase in income given this model of behavior 

will be a fu~ction of whether the income increase is perceived as a tran-

sitory, occurring once only; or permanent, shifting the income stream 
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in each future period upward by the amount of change in the initial 

period. A transitory change would need to be "allocatedu among all 

future periods to maximize the utility from the consumption resulting 

from that income. Since a permanent change is perceived to be an income 

increase in each future period, a large portion of the increase in the 

initial period could be used for consumption immediately. 

Empirical studies tend to confirm this hypothesis and they examine 

the response of different types of expenditures to income gains. Con-

sumption can be categorized into durable goods, which are items with a 

usable lifetime in excess of one year; non-durable goods; and services. 

Income increases can also be saved in the form of either liquid saving 

or contractual saving or can lead to dissaving in the form of increased 

debt. The responses of these different components of household port-

folios to income increases may differ considerably. 

For example, discretionary spending consisting primarily of durable 

goods and vacation expenditures as well as liquid saving in the form of 

bank deposits, stocks, and bonds, etc., account for a large portion of 

the income increases resulting from the federal tax eut in 1964. 2 The 

response of both non-durable and service expenditures was much smaller. 

The increase in contractual saving including life insurance policies, 

early mortgage payoffs, etc., was highly correlated with a perception 

2 George Katona and Eva Muller.; Consùmér-Résponsé to-Income Incréases. 
(Wash., D.C.: Brookings, 1968). 
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of the incarne change as being permanent. Also, the more transitory the 

income vias perceived to be, the larger the proportion which went into 

liquid saving relative to discretionary spending. 

1 

~ 
This particular study also found that the impact of the incarne 

change was dependent upon underlying long-run expectations of total 

incarne for the individual, and also upon the absolute size of the change 

in incarne. Thus, a small income increase from one source might be 

swamped in an individual's perceptions by the normal year-to-year varia-

bility in incarne. This implies a threshold level of income change only 

beyond which the change bas a perceived impact on behavior. 

r.... 
Both the model and empirical studies support the notion that liquid 

saving is not a residual component after an income change bas been allo-

L cated to other categories of expenditures and savings. In addition, 

increases in everyday type expenditures of a non-durable and service 

nature tend to increase only with a lag . 

..... The relationship of this analysis to the Alaska Inc. payments is 

dependent upon how the payments are perceived by recipients. Given the 

assumption that the share payment would be in the range of $200 annually, 

it can be assumed the incarne increase would be perceived as permanent, 

but small. The perception of size is, of course, dependent upon the 

form of the payment. A government check would probably be more obviously 

an increment to incarne than a reduction in taxes at year end. The un-
:...... 

certainty concerning the receipt of future payments because of migrations, 

""" 
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change in state policy, or reduced fund earnings would strengthen the 

perception of the payment as being transitory. 

From this, it seems likely the impact of incarne increases resulting 

from Alaska Inc. payments ~rould in the short run be concentrated on in-

creases in discretionary spending (consumer durables, housing, vacations) 

and liquid saving and to a lesser extent on contractual saving. Sorne 

people rnight reduce their contractual saving by incurring more debt. 

Increases in everyday expenditures would be slight and would appear 

with a lag. 

In order to investigate the long-run implications on consumer be-

havior of increases in incarne, it is valuable to use the concept of the 

Engel curve. An Engel curve describes the proportion of additional 

income spent on consumption of a particular good or category of good as 

incarne rises. Consumption expenditures for sorne goods rise more rapidly 

than incarne and are known as superior goods, while the reverse is true 

for inferior goods. Over the long run, one would expect a slight aggre-

gate increase in the consumption of those goods which are superior as 

a result of Alaska Inc. This is because in the long run the Alaska Inc. 

payments will not be viewed as marginal increments to incarne, but rather 

as a normal part of ànnual incarne to be distributed between consumption 

and saving as all o·ther in come. 

Table D.2 shows in very aggregate terms how the percentage of 

expenditures on various items by families changes as incarne increased 

1 
'l 

liiMil 
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'l'able D.2 

Select<"d Exnendi~~~- (and PercEnt of Total Income) 
of Families bv Income L:_::_vel, 1973 

Income Group 

(Average Income for Group) 

Expenditures 

Food Total 

Food at home 
Food away from home 

Alcoholic Beverages 

Tobacco 

Housing Total 

Shelter 
Fuel & Utilities 
Bouse. Furnishings 

C1othing 

Transportation 

Health Care 

Personal Care 

Recreation 

Vacation Trips 

Reading Hateria1s 

Education 

Hisce1laneous 

Personal Insurance and Pensions 

Gifts and Contributions 
1 

Current Consumption Expenditures 
Excluding Personal Insurance and 
Pensions and Gifts & Contributions 

Source: 

. $5,ooo-5,999 

($5, 443} 

$ 

$1,111 

1,007 
85 

54 

102 

1,690 

971 
310 
223 

353 

967 

363 

67 

339 

122 

31 

13 

43 

327 

235 

5,134 

% 

20 

19 
2 

1 

2 

31 

18 
6 
4 

6 

18 

7 

1 

6 

2 

1 

0 

1 

6 

4 

94 

$10,000-11,999 

($10 f 934) 

$ ' 

$1,546 

1,354 
181 

70 

140 

2,231 

1,164 
413 
382 

632 

. 1, 712 

470 

101 

532 

209 

45 

68 

95 

756 

327 

7,643 

% 

14 

12 
2 

1 

1 

20 

11 
4 
3 

6 

16 

4 

1 

5 

2 

0 

1 

1 

7 

3 

70 

,.._...,.,, rt''b'J!llht'bz'l 

$25,000 + 

($40,494) 

$ 

$2,433 

1,969 
443 

165 

171 

4,818 

2,684 
639 
771 

1,550 

2,792 

853 

207 

1,943 

932 

114 

534 

363 

2,265 

1,748 

15,943 

% 

6 

5 
1 

0 

0 

12 

7 
2 
2 

4 

7 

2 

1 

5 

2 

0 

1 

1 

6 

4 

39 

u.s. Departrnent of Labor, Bureau of Labor Statistics; Consumer Expenditure Survey 
Series; Interview Survey 1972-73; Average lmnu'l.1 Expenditures for Corru:1odity ·and 
Service Groups Classified by Nine Farnily Characteristics, 19ï2 and 1973. 

1 Individual categories will not add to total because of exclusions. 
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in 1973. The most striking observation from the table is the decline 

in the catego:ry "current consumption expenditures" as family incarne in-

creases. This category includes all purchases of durable and non~durable 

goods and services except for a few small items including housekeeping 

supplies, non-prescription drugs, and payment of mortgage principal. 

For the average family in the lower income category, 94 percent of income 

was spent on current consumption. This percentage fell to 70 percent 

for the middle income family and to 39 percent for the open-ended cate-

gory of highest income families. For the population as a whole, the 

percentage was 69 percent. The implication of this is that savings of 

various kinds increase with income of the family. 

The declining share of current consumption expenditures in the 

budget is accompanied by a changing mix of expenditures. Food consump-

tion falls dramatically as a percentage of income both consumed at home 

and aï-ray from home. Transportation follows the same pattern, al though 

the decline is less rapid. The shelter component of housing falls off 

identically with transportation, but the total housing decline is lessened 

by smaller drops in other components of the housing total such as home 

furnishings. 

In this aggregated summary, no consumption items appear to take an 

increasing percentage of income as income rises except education. Those 

items which appear to take a proportionate share of income as income 

rises include vacation trips, personal care, personal insurance and 
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pensions, gifts and contributions, and miscellaneous. Clothing expendi-

tures are proportional in the middle of the incarne range, but decline 

as a proportion of the top end . 

Table D.2 must be interpreted with the understanding that it does 

not control for differences in size of family, age of head of household, 

location, race, education, family composition, or housing tenure. All of 

these affect the expenditure pattern. And being based upon a national 

sample, it is not necessarily representative of Alaskan consumption 

patterns at various incarne levels. 

The broad implications of the table are, however, clear. As incarne 

rises, expenditures on the basic necessities such as food, clothing, 

shel ter, and transportation ri se, but more sl01üy than in come. Expendi-

tures in other broad categories hold fairly constant as a percentage of 

incarne and savings grows as a percentage of incarne. From this, it is 

clear that the expenditure pattern for marginal incarne differs from the 

average patterns but also that the marginal pattern is a function of the 

level of income. 

Any change in the marginal propensity to consume and to save as a 

result of Alaska Inc. payments would be quite small because of the small 

relative size of Alaska Inc. payments. They vrould, thus, have a minimal 

effect on the average propensity to consume different goods. This would 

be particularly true in the case where the various responses of a whole 
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population to incarne change are being aggregated. For example~ if a 

$200 Alaska Inc. payment supplements a $10,000 incarne, that is a 2 percent 

increase. If the average propensity to consume of that individual were 

.70 and all the Alaska Inc. increment were saved, the average propensity 

to consume would be reduced by l percent to .69. 

The small size of this change eliminates the necessity of attempt-

ing to trace through·the Alaskan economy the impact of expenditures and 

savings of particular types on economie activity defined by industrial 

sector. This task would have been impossible given a lack of data with 

i·Thich to relate levels of industrial ac ti vi ty to levels of types of ex-

penditures .as well as lack of information on Alaskan expenditures patterns. 

Rather, increments to income derived from Alaska Inc. can be treated 

just like other srnall increments to incarne in analyzing their impact on 

consumption, because the change they introduce in the marginal pronen- 'j 

l 
liliiil sity to consume various types of goods will be quite small. 
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APPENDIX E 

ASSUHPTIONS TO RUN REGIONAL IMPACT CASES 

Two cases were run through the Man-in-the-Arctic Program regional 

model-'-one which demonstrated the effects on the Alaskan economy of the 

introduction of a petrochemical refinery project and (alternatively) one 

which demonstrated the effects on the Alaskan economy of the expansion 

of fisheries enhancement in the form of non-profit private salmon hatch-

eries. Exogenous data series were developed for both cases as follows: 

Petrochemicals ·(Table E.l) 

The assumptions for petrochemicals were drawn from the proposals 

of the four finalists in the competition to use the state's royalty oil 

from Prudhoe Bay. The four proposals were quite different from each 

other, and the data was incomplete, so our data series reflect judgmental 

selection of data from the four proposals, which, it is hoped, fairly 

represent a world scale petrochemical plant and refinery in Alaska. 

Impacts occur both through impact on the stàte treasury and through 

direct employment. 

Sin ce the petrochemical plant is not subj ec-t to the state property 

taxon petroleum production and transportation equipment, and since 

we are assuming that the state receives a priee at the wellhead which 

is the same as if the royalty oil were sold by oil companies as agents 

for the state, out of state, the major fiscal impact to the state of 

the petrochemical refinery was assumed to occur through the state taxes 
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1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 
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Table E.l 

Statewide Exogenous Impacts of Petrochemical Facility 

Direct State Tax 
Receipts From 

Facility Operations 
(Million $) 

0 
0 

0 
0 

46 
51 
54 

55 
SE? 
58 
62 
66 

67 
65 
55 
50 
47 

Local Property 
Tax 

· (Million $) 

0 
0 

0 
0 
0 
0 
2 

3.5 
6 

10 
17 
30 

30 
30 
30 
30 
30 

Construction 
· Employmen t 
(Thousands) 

0 
0 

0 
0 
0 

.050 
1.050 

2.550 
2.550 

·2.550 
1.550 
0 

0 
0 
0 
0 
0 

Opera ting 
Employment 
(Thousands} 

0 
0 

0 
0 
0 
0 
0 

0 
.050 
.050 
.460 
.460 

.460 

.460 

.460 

.460 

.460 
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on corporate incarnes, gross receipts, and individual incomes. ·Local im-

pact was through the property tax. Sorne information Has available in 

the four proposals concerning projected direct employment for building 

and running the refinery~ which was also incorporated into the madel 

runs as exogenous data. 

The refinery-petrochemical plant is assumed to be a world scale 

plant utilizing 150,000 barrels of oil per day at full capacity. The 

construction period extends from 1979 through 1984, and the company 

purchases and sells the statets royalty oil on the international market 

at competitive rates throughout the construction period. Construction 

of the plant occurs near Kenai, with about 2,000 persans working on site 

during the peak construction years, and 550 in the Anchorage area. 

Operations and maintenance employment Has estimated at 460 persans, of 

which 410 were line production workers, divided 210-200 as residents of 

the Kenai and Anchorage areas, and 50 management Horkers, all located 

in Anchôrage. The operations workers were assigned to the petroleum 

sector, rather than 11other manufacturing," where they would ordinarily 

fit in the Department of Commerce Standard Industrial Classifications 

as grouped for the purpose of constructing the MAP regional madel. 

This was done for two reasons. The first was that historically, the 

"othe1~ manufacturing11 category has a low-value of output per empJ,oyee, 

compared with national ratio for either chemicals or petJ::>oleum refining. 

Even the national figures for value added per employee are probably too 
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low for an Alaskan state-of-the-art, world scale plant using capital­

intensive techniques, so the expedient of using the petroleum industry 

was adopted for estimating gross state product. The second reason was 

that wage rates in refining are nearlyequal to those paid in ail and 

gas extraction, but are substantiall~ greater than those paid in indus­

tries such as printing and publishing which make up the bulk of "other 

manufacturing. 11 

To get the fiscal impact of the Business License Tax, we estimated 

sales of products (based on an average of the revenue estimates o:f two 

of the finalists) at 900 million 1977 dollars in the first year of 

operations, 1984, and at 1500 million 1977 dollars thereafter. The 

real priee of petrochemicals was assumed to remain at 1977 levels to 

the end of the period, with the nominal priee rising at 5 percent per 

year, the assumed rate of inflation.· Business License Tax receipts 

were then estimated at one-fourth of one percent of gross sales. To 

get the corporate income tax estimate, we took the estimate of one of· 

the four competing firms, which assumed the 9.4 percent maximum corporate 

tax rate and reduced it by 50 percent to be more in line with state 

experience concerning taxation of interstate firms, since it is not 

necessarilytrue that the corporate entity would be a firm doing busi­

ness onlyin Alaska. Individual incarne taxes were estimated by the 

model and did not have to be assumed. 
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The local property tax was calculated on the basis of an initial 

value for the facility of $1.5 billion and a tax rate of 20 mills. This 

value is gradually attained as the facility is built and remains through 

the simulation period. 

Fisheries Enhancement (Table E.2) 

The impact of fisheries enhancement appears in the Alaskan economy 

through several processes, the most important of which are identified in 

the assumptions used to run the regional madel. The primary impacts 

occur through construction and operations employment in fish hatcheries, 

increased production labor hours in the fish canneries as a result of 

increased catch, increased output in fishing and fish processing, together 

with increases in incarnes of fishermen and cannery workers, and, finally, 

increases in the yield of raw fish taxes. 

In order to discuss investments approaching the orders of magnitude 

involved in the petrochemical case ($1-2 billion, 1977 dollars), we as-

sumed a private nonprofit hatchery program with 30 additional hatcheries 

of 25 million eggs capacity, at an investment of $2-4 million, 1977 dol-

lars, per hatchery. The numbers used in the simulations were based on 

F.L. Orth, The Economie Feasibility of Private Nonprofit Salmon Hatcheries, 

Alaska Sea Grant Report 77-4, June 1977, together with discussions with 

Orth, Armin Koernig of Prince William Sound Aquaculture Association, 

Ken Rumchildt of North Pacifie Processors in Cordova, and judgment on 

the part of the investigators; 



1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

Direct State Tax 
Receipts From 
Operations · 
(tlillion $) 

0 
0 

0 
0 
0 
0 
0 

0 
.144 
.260 
.478 
.716 

.752 

.790 

.829 

.871 

.914 

Table E.2 

Statewide Exogenous Impacts of Fisheries Enhancement 

Construction 
Employment 
(Thousands) 

0 
0 

0 
0 
0 

.210 

.360 

.420 

.540 

.210 
0 
0 

0 
0 
0 
0 
0 

Hatchery 
Employment 
(Thousands) 

0 
0 

0 
0 
0 
0 

.056 

.096 

.168 

.240 

.240 

.240 

.240 

.240 

.240 

.240 
,240 

Value Added 
in Canneries 

(Constant Hillion $) 

0 
0 

0 
0 
0 
0 
0 

0 
2.327 
4.132 
7.503 

11.122 

11.515 
11.973 
12.422 
12.883 
13,359 

Additional Income 
in Fisheries 
(Million $) 

0 
0 

0 
0 
0 
0 
0 

0 
4.756 
8.562 

15.731 
23.596 

24.777 
26.013 
27.315 
28.680 
30.115 

Value Added 
in Hatcheries 

(Constant Million $) 

0 
0 

0 
0 
0 
0 
0 

0 
.298 
.512 
.898 

1.281 

1.281 
1.281 
1.281 
1.281 
1.281 

trJ 
1 

O"l 
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r - The following assumptions were made concerning the hatcheries: corn-

bined survival rate of eggs and fry, 2 percent; hatchery escapement rate, 

40 percent, brood stock requirement, .00083. We assumed that the income 

L 
· from hatchery operations would not be taxable and that sales of fish 

and fish products by the hatchery would not be subject to the raw fish 

tax. Landed values to fishermen were assumed to be based on pink salmon 

weighing 3.8 pounds apiece at a 1976 average landed priee of 45 cents 

- per pound, which escalates at the general rate of inflation in the eco-

nomy. Based on the assumption that the eventual increase in output of 
lw 

about 9 million fish per year can be handled by the existing fleet, by 

. catching fish incidental to fish which would otherwise be caught, a 

catching cost of two cents per fish (1976 costs) was assigned. 

The hatcheries were assumed to be built between 1979 and 1983, each 
1 

L.. taking 30 workers about two construction seasons. Peak construction 

employment was assumed to be about 540 workers, in 1982. The hatcheries 
..... 

were allocated geographically as follows: Southwest and Southeast, eight 

L hatcheries apiece; Southcentral and Interior (except Fairbanks area)~ 

six hatcheries apiece; Fairbanks area, two hatcheries. First returns 

of fish were assumed to occur two years after hatchery completion. 

Operations employment in hatcheries was assumed to be four full-time 

personnel and four full-time equivalent seasonal workers (about 12 workers 

..... for about one-third of the year). All were assigned to the fishing 

sector. 

"""' 
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In fishing, limited entry laws were assumed to keep increases in 

employment of Alaskans to a minimum. However, because of increased 

catch, the output added to the economy by the fishing sector, fisher­

man net income (equal to the increase in value of catch, less additional 

catching costs), and the three percent raw fish tax all increase. 

Catch was assumed to be delivered in the Southwest Region for hatcheries 

in the Southwest, Interior, and Fairbanks; to be delivered in the South­

central Region for increments to production caused by Southcentral hatch­

eries; and to be delivered in Southeast ports if caused by Southeast 

hatcheries. 

Processor gross product effects were estimated by computing the 

historical ratio of Gross Product/Value to Fishermen from the methodology 

in the April 1974 and March 1975 issues of Alaska Review of Business and 

Economie Conditions for Food Manufacturing, applying the ratio to the 

estimated value of catch, and deflating by the estimated gross product. · 

deflator from the same source. 

rectly by the model. 

Processor employment was estimated di-
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