









































































































































































































































































































































































































































































































































































































































































































































































































































\\F‘L}NCTION

—

EE_E‘\R T
1960

1961
1962
1963
1964
1965

- 1966
1367
16868
1949

1870

1971
1972
1973
1974
1975

1976 .
1977 Estimate

Anmnizal Crowth Rates

Overall Growth rate

© Since Prudhoé»
- 1969-1976

Bafore'Prudhoe

Education
$ %

33.0 41,1
31.3 38.1
35.6 40.3
39.9 39.7
45.6 40.1
52.0 40.2
63.4 417
84.9 42,7
118.0 37.4
155.3 42,4
175.7 41,7
193.8 40,1
228.7 38.3
328.7 42,2
373.5 41.8

19%

- 257%

12%

Table A.2,

State of Alaska Operating Expenditures by Function 1963-1976

(Million $)

Social Services. Health

§ % s %
7.4 9.2 5.8 7.2
8.0 9.7 6.2 7.6
8.6 9.7 6.6 7.5
9.1 9.1 7.0 7.0
9.9 8.7 7.6 6.7
11.4 8.8 8.0 6.2
14.5° 9.5 8.0 5.3
16.8 10. 10.9 5.5
39.6 12.6 13.5 4.3
44.9 12.3 13.3 3.6
53.7 12.7 22.7 5.4
61.5 12.8 27.6 5.7
65.0 10.9 "34.6 5.8
59,4 11.5 A 5.7
97.5 10.9 52.0 5.8
202 < : 17%
27% : 26
12% o , 6%

Sburce: state of Alaska, Budget Document, various issues, . Figures adjusted after 1962

Natural Resources

Public Protection

%

$ % $
6.5 8.1 1.1
6.2 7.6 .8
6.1 6.9 1.4
7.4 7.4 1.7
8.5 7.5 1.9
9.5 7.3 2.3
10.7 7.0 2.6
15.5 7.8 3.0
19.5 6.2 5.0
24.0 6.5 6.1
23.3 5.5 7.0
27.6 5.7 9.4
36.2 6.1 . 13.8
48.6 6.2 "18.1
58.0 6.5 20.3
17% 23%
247 297
9% 15%
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Table A.Z2.

State of Alaska Operating Expenditures by Function 1963-1976

(Million $)

continued

~~e..  FUNCTION Administrative

R““mmx* of Justice Development Transportation
YEAR - ' $ % $ A %
1960 : - - - - - -
1961 ' - e - - - -
1962 - - - - - -
1963 5.3 6.6 .4 .53 13,4 16.7
1964 6.7 8.2 .7 .9 17.0 20.7
1965 7.0 7.9 .7 .8 17.9 20.3
1966 7.5 7.5 .9 .9 19.5 19.4
1967 9.0 7.9 1.2 1.1 21.3 18.8
1968 : 9.7 7.5 1.3 1.0 25.3 19.6
1969 . 12.1 8.0 1.1 7 29.7 19,5
1970 ' la.6 - 7.3 1.7 9 36,1 18.1
1971 ' . 21.4- 6.8 15.0 4.8 bb.4 14.1
1972 26.2 7.1 17.0 4.6 56.5 15.4
1973 29.1 6.9 20.0 4.7 62.8 14.9
1974 35.0 7.3 21.7 4.5 70.4 14.6
1975 » . 47.5 7.9 40.5 6.8 90.8 15.2
1976 . 59.5 7.6 37.0 4.8 101.8 13.1
1977 Estimate 69.3 7.8 43.1 4.8 122.3 13.7
Annual Growth Rates
Overall Growth Rate  20% 40% . ' 17%
Since Prudhoe ‘ gl '
1969-1976 _ : 24% 58% R 18%
Before Prudhoe” S ;

15% 18% . 147

General Government

$

4.8 6.0
5.2 6.3
5.6 6.3
7.5 7.5
8.6 7.6
9.9 7.7
12.6 8.3
18,1 9.1
39.3 12.4
23.3 6.4
27.7 6.6
35.3 7.3
£0.0 6.7
51.4 6.6
56.7 6.4

1% (1963

to 1069)

B S | I
Increase Over
Total Previous Year
5 $ )A
36.6 - -
51.4 14.8 - 38.53
63.2 11.8 23.0
80.3 17.1 27.0
82.1 1.8 2.2
88.4 6.3 7.6
T
100.5 12.1 13.7 -
113.6 13.1 13.0 —
129.3 . 15.7 13.8 '
152.1- 22.8 17.6
199.0 46.9 30.8
315.8 116.8 58.7
. 366.5.. 50,7 16.1
C421.8 55.3 15.1
482.3 60.5 14,3
597.6 115.3 23.9
778.9 181.3 30.3 -
892.6 113.7 14.4
21% (1960 to 1977)
25%
17% (1960 to 1969)

11T
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In the latter 1960s, there were significant increases in the level

~of federal grants-in-aid, particularly in the area of tfanspor{ation,

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

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

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

1 going from a high of 59 percent in 1970 to a low.of 14 percent in_lg?u."

If any pattern is discernible in the aggregate figures, it is that ex-
penditure level increases have been higher when revenues,.exPectatidn :
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, while the average for the period since statehood and before the

sale was 17 percent.

Table A.2 also presents a functional breakdoﬁn of state expenditures
from 1963 onward. The most striking.observation frbm this'breakdown.is
the faét that the percentage of the stéte budget‘going to éach of the
nine functional categories has remained fairly stable oﬁer the hisforic“
period in.spite of the‘rapid growth rate of total expenditurés; The
education budget, for example, has fluctuated between 37 percent and
42 percent of the tdfal with no observable treﬁd,_either béforerdr éfter

the Prudhoe Bay‘lease sale,

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

tofal, one could argue that it, to a large extent, determines the gréwth

’

|
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rate for total expenditures but the same pattern applies genérélly with
Cminor variation. Before 1969, the health and natural fesource budgets
grew consideraﬁly slower than the average; while public profeqtion, ad-
ministration of justice, development, traﬁsportation,'and general‘gov-
ernment increased their shares. Since 1969, the pefcentage increases

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

The social services budget jumped relatively in the early 1970s but
has.deélined inbrecent years."The hea;th.budget, ih contrast, loét out
Pelativelybin the éarly 1870s but has béen increasing its.éhafe recently.
The deveigpmeﬁt budget has shown the largest incfease, mainly-because of
the advent of municipai revenue sharing in the early 197Os.v4The 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_éf.this portion of the budget on federal‘grants—in~aid. General
government increased dramatically in the years'immediately following

1969 as a fesult of the advent of new programs. - In later‘yearé, as

these programs matureé, they moved into the other fuﬁctional categories
and general'goﬁernmental share of the total returned to its previocus

level.

This functional expenditure analysis'indicates that the growth in
state government expenditures has occcurred in all categories.  In addi-
tion, 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 away from transportation. Thus, any 'backlog of
- felt needs" at the time of the Prudhoe Bay lease sale seems to have been
either a generalized feeling, or else "felt needs" in some functional

~areas have been balanced by "compensating growth" in other areas.

Table A.3 shows the relationship between total sfate gbvernmént‘
operating expenditures and those acqounted-for out of the‘genérél fund.
There appears to haye been no pattern of change.over time in the ratio
of general fund to total expenditﬁres. Also included is‘a‘caléulation
of the percentage of.total state operating expenditﬁres‘aéc¢unted fég:
by‘fedérél grants. The period immediately atter statehood was-when
federal grant budget contribuinns were the highést percentage;“ Since
that time, there has been a consistent decline in the percentage of
expenditures financed by fedéral transfers. - In cqntraét to 29 peréent

in the peak year of 1961, in 1976 the percentage was 11 percent..

A mofe detailed analysis of total state operatihg expendifures is
provided in Table A.HP Since 1961, total operating expenditures in- " 
creased approximately 20 percent annually. Nettingiout an annual pppﬁé‘
lation increase of nearly U 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 price index, the real expenditure growth rate -

per capita becomes 11 percent. This is a rate of growth more than
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TABLE A.3
ALASKA‘STATE GOVERNMENT
, ANALYsIs OF BUDGET

COMPOSTTION

General Fund as

State Operating a Percentage

© Year Expenditures ' o of Total
1960 36.6 | 70
1961 51.4 ' - 71
1962 63.2 : ‘ 71
1963 83.3 A
1954 116.2 70
1965 88.9 .75
1966 109.9 - T75

- 1967 123.3 74
1968 1uy.9 - 73
1969 177.5 ) ‘ T4
1970 226.1 _ 72
1371 332.8 78

© 1872 377.3 75
1973 435.3 . » 71
1974 u86.3 : 73
1975 613.3 74
1976 778.9 . 73
Source: State of Alaska, Budget Document, various issues.

VLT SR

Federal Grants
as Percentage

*mof Total -

25

© 29

27

19

20
17

21

21

21
21
21

14

18

16
17
15

11



TABLE A.4
STATE OF ALASKA

OPERATING EXPENDITURE ANALYSIS

Implicit Price Deflator 9

Anchorage ‘Real .Real Real - State
Total Expendi, Consumer Expendi. Personal Persconal Ex/Income & Personal

Cperating pexr Price per Income " Income Real Local. . Consumption

Bxpenditures 1 Population 2 Capita 3 Index 4 Capita 5 (Million 6 Per Capita 7 Per Capita 8  Gov't. Expenditures
Year (Million &) {Thousand) ($) - {1967=100) (L9967 %) 1967 $) D) (%) {1958=100) (1958 = 100)
1860 36.8 226.2 162 - - - - - : 105.9 102.9
lgsl 51.4 236.7° 217 92.3 235 705.6 2981 8 109.4 103.9
1962 63.2 242.8 260 82.5 - 281 734,2 3024 ' 9 . 113.2 : lou.9
1363 80.3 289.,9 321 93.1 345 762.9 3053 - 1 . 116.3 106.1
188% 82,1 253.2 324 93.u4 3u7 - 853.8 3372 10 119.3 107.4
1965 88,4 265.2° 333 Qu, 2 354 917.3 3459 10 - 123.2 108.9
19638 10G.5 27105 370 97.9 378 954, 3 3515 11 129.4 . 11r.5
19¢7 113.¢ 277.9 409 100.0 409 S lou2,2 3750 11 136.4 1id.u
1968 129.3 284.9 454 102.6 By3 A 1087.8 . 3853 ) 11 lun,7 118.5
1968 152.1 2384.8 516 105.9 487 1195.4 4058 . 12 153.6 123.8 i
14879 159 302.4 558 109.8 600 1316.3 4353 14 ' leu. 6 135.2 A)

. no

1371 315.8 312.8 1009 112.9 89L ‘ 1395.2 4u59 20 ) 175.8 141.6 !
1972 356.5 324.8 1128 115.9 873 .- 1500.5 . hH620 21 ) 183.2 146.1
1573 421.8 320.6 1276 120.0 1063 1670.0 5051 21 ‘ 196.6 154,21
1974 462.3 351.2 1373 133.9 1025 ° . 1793.9 5108 20 ' 218.0 - 170.8
L3975 597,86 HOU.6 1477 ) 152.3 370 2182.5 5394 -18 237.8 184.5
1276 778.9 413,3 - 1885 164,1 1149 2321.8 5618 20 - 254,1 ©o193.8
1%77est. - 8§92.8 - Co- : - S - T - L - - s -
Rate of
increase . L T o ; ) } .
1961-76 19.87 3.7¢ 15.5 3.91 11.16 - 8.26 : 4,32 : - 5.78 4,25
1. able A2
2. MAP model tnra 1974 then Gtate of Alaska estimates 1960 from U, S. Census.
3, Coluwmn 2/Column 1
4., U. 8. Dept. of Lakor, Bureau oF Laboxr Statist;cs. A
5. . Column 3/Column 4 . :
6. TPersonal wincome taken from U. 35, Dcpartmevt of Commerce, Bureau of Eccnomxc Analys;s, deflated by Anchorage consumer price 1ndex.
7. . Map model, : , . - : : . . .
8, Column 5/Column 7. ’ : : : )
9. U. $. Dept. of Commerce, Bureay of Econemic Analysis.
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2.5 times faster than the growth in real personal income per capita over

the same pericd which was 4 percent.

As noted previously, the consumer price index‘probably underestimates

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

productivity gains in those areas do not occur as rapidly as in the pri-

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

local govermment with that for personal consumption expenditures over

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

" for personal consumption expenditures, a close proxy for the consumer

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

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

flation of state operating expenditures per capita by the implicit price

deflator for state and local government would 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 income per °

capita.

As a percentage of income per capita, state.expenditures have shown
an interesiing pattern. - In the period befdre 1970, there was growth
from 8 percent tc 12 percent of income in the form of state expenditures
in abfairly steady Tashion. In the two years befween 1869 and 1871,
the ratio increased 67 percent to 20 percent.  Since 1971, the percent-

age has hovered at 20 percent.
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Table A.S compares Alaska state and local government éxpehditufes
with national averages. Examination of the ratio of iotai per capita‘
expenditures in Aiaska and the U. S. shows that Alaskan expenditufes
have indeed grown relatiﬁely more rapidly than the nétionai'average; but
during the period ffom 1963 to the present, the increaée haé not been

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

to 2.686, _ . ‘ ERR /

" The ratio differs significantly among %he fuﬁctional,categories.

In the largest identified category, educatioh, the ratio has-inéreased
signifiéantly consistent with overall growth. - This has not‘béen'%he ’
pattern in the other categories, however. The ratioybf highway egéehﬁi~'
tures in Alaska.is about 3.5 times the national aVerage énd was that way
in 1963 also. LIn the interim, it was as high as 6 times.' Public>ﬁelfare
expenditures had a ratio of between 66 and 81 percent of the ﬁatiohai,
average until 1971 when they jumped to 1.05 percent. _Since that time,
they haye rémaiﬁed close to the national average. Health and hospital
expenditures have shown a random variation around‘énd clése to therﬁa—
tioﬁél avérage. The largest ratio in recent yeafs hasyﬁeén in fheiuq~
idenfified category, ﬁhere in 1974 it was 3.86. This céfegory has Shpwn

almost continuous growth since 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

A




-

Year

1963

1964

1965

1966

1967
~1%68

1969

1870

1971

1972

1973

1974

Alaska
U.s.
Ratio

Alaska
U.Ss.
Ratio.

Alaska
Uu.s.
Ratio’

Alaska

T uU.5.

Ratio

Alaska
U.s.
Ratio

Alaska
U.s.
Ratio

Alaska
U.s.
Ratio

Alaska

U.s.
Ratio

Alaska
U.S.
Ratio

Alasks
U.S.
Ratio

Alaska
U.S.
Ratio

Alaska .

Uu.s.
Ratio
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Table A5
Direct General Expenditure of
State & Local Governments
Alaska and The U. S. AQerage
{$ Per Capita)

Health

NIRRT

, . Public and ‘A1l
Total Bducation Highways . Welfare Hospitals Other
670 210 210 23 32 1195
344 . 127 , 59 29 25 103
(1.95) .  (1.65) (3:56) (.79} (1.28) (1.89)
928 247 326 26 29 298
386 149 63 32 27 113
(2.49)  (1.65) . {5.17) - (.81) (1.07) (2.63)
923 276 273 21 28 319
423 170 65 35 30 123
{2.18)  (1.62) (4.20) T (.83) (2.59)
1191 308" 440 35 32 374
472 192 70 - 42 34 135
(2.52)  {1.60) (6.28) (.83) (.94} (2.77)
1203 319 345 35 36 467
512 206 72 49 a8 14
(2.34)  {1.54) (4.79) (.71} (.%4) (3.17)
1216 390 247 40 42 497
578 234 76 60 42 166
(2.10) (1.66) (3.25) (.66) (1.0} (2.99)
1350 439 254 51 40 566
646 259 81 72 48 186
(2.08)  (1.69)" (3.13) (.70) - (.83) (3.04)
1828 643 326 93 .63 703
731 288 88 g8 54 212
(2.50)  (2.23) (3.70) (1.05) (1.16) (3.31)
2147 728 389 105 62 863
801 312 91 101 62 236
(2.68)  (2.33) (4.27) (1.03) . {1.00) (3.65)
2376 867 . 384 122 63 940
863 332 89 112 ST 264
(2.73)"  (2.61) (4.31)  (1.09) (.95) (3.55)
2501 827 345 120 74 1135
940 359 94 117 75 294
{2.66)  (2.30) (3.67) (1.03) (.99) {3.86)

Squrce: Uu.s.

Dept of Commerce, Bureau of Census,; Statistical
Abstract, various issues. ‘
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TABLE A.6
DIRECT GENERAL EKPENDITGRE OF
STATE & LOCAL GOVERNMENTS
AIASKA AND THE U. S, AVERAGE
{$ PER $1000 OF PERSCNAL INCOME)
AR _ Local o Health |
v - General © Total Education : Public &
Year Expendi. Education Only Highways Welfare : Hosp.
1963 Alaska - 236 74 54 . 74 8. L1
U.S. 141 52 41 24 12 10
Ratio (1.67) {1.42) (1.32) (3.08) (.67)  (1.10)
1964 Alaska - - - —en T
. U.S. - - - B L -
Ratio - - - - : - =
1965 Alaska 301 g0 - 57 106 . 8 9
: U.S. 152 59 45 24 12 0 1o
Ratio {1.98) (1.35) (1.26) (4.41Y . (.66) - (.90)
1966 Alaska 294 88 54 ' 87 8 g
" U.S. 155 62 47 23 1z 11
Ratio (1.89) (1.41) (1.14) (3.78) (.66) (.81)
1967 BAlaska - - - : - T -
. U.S. - - - - : ~ -
Ratio - - - o= - Sl
1968 Alaska 327 86 61 94 9 9 :
U.S. 163 - 65 46 23 - . 15 12 s
Ratio (2.00) (1.32) (1.32) (4.08) {.60) .75y | . ==
1969 . Alaska 362 97 _ 63 61 100 100
U.s. 171 69 49 23 So1s 1z
Ratio (1.76) (1.40) (1.34) (2.65) (.55).  (.83) R
1970 Alaska = 324 105 79 61 12 10 .
~u.s. 176 71 50 22 20 13 i
Ratio (1.84) (1.47) - (1.58) {2.77)  (.60) .76y - -
1971 alaska - - - ' - - -
. U.S. - ' - - - coe -
Ratio - - - - - -
1972 BAlaska 417 . 142 - 75 20 12
U.S. 178 69 - 20 23 14
Ratio (2.34) . {2.06) - (3.75) .87y '(.86) b
1973 Balaska 400 150 - 60 20 10 S
u.s. 170 70 - 20 20 10
Ratio (2.35) (2.14) = (3.00)  (1.000 =~ - {1.00})
1974 Alaska 363 120 - 50 o181
U.S. 172 66 - 17 S 14
Ratio. (2.11) (1.82) - (2.94) {.86) - (.79)

Source: U.S. Dept of Dept of Commerce, Bureau of Census, Statistical = :
Abstract , various issues.
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it had increased to 2.11. Interestingly, in 1968 it was already 2., which
reflecté»not only the fact that the U.S. average expenditure level as a

percentage of personal income was increasing rapidly over the period but

also that the very rapid growth in Alaska in state government expenditures .

as a function of income has been partially offset by an apparent slow

. growth in expenditures 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

.idehtifiable in the significant year~td—year fluctuations. For total

education, there seems to have been é significant inérease in the Alaska
margin in the-early 1970s with Alaska now spending twice the national
average on educatioﬁ when adjustéd for personal income. In contrast,
public welfare and health and hbsPital expenditures‘are considérabiy

less than the national average, although public welfare expenditures

have increased substantially since the éarly 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 has increased more rapidly than

personal income. This has resulted in a larger shave for state and
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local government but when corrected for productivity growth, governments'

shave 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 differential, though rising, has hot 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 some functional categories of expenditures

than the national average.
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APPENDIX B

MODIFICATIONS TO MAP ECONOMETRIC MODEL
FOR ANALYSIS OF PERMANENT FUND

B.T. Accemmodations teo Simulate to 1999

Two modifications were necessary to allow the model to simulate to -
-the year'l999. 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 involveé simplificatibn of the mbdéllin several -
réspects to allow the computer to rapidly identify a solution fo the
model at minimum cost; These simplifications significantly reduced the
necéssary computer time for each simulation at virtuall?lno cost in
terms of valiéity of the model résuits for the pu?poses of perﬁaﬁént

fund analysis,

The simﬁlificationé involved the substitution‘of a lagged iﬁdepen—
dent variéble~£or its simultaneous valuekin five equations.’ The equétions
were then reestimated using the lagged felationship. This reduced the
model simultaneity and allowed rapid solution. The equations involved
&etermine the number of Alaska taxpayers, Alaska tax deductioné,.and
Alaska persdnal exemptions, és well as Féderal perspnal income tax re—"

ceipts and the gross product deflator in the construction sector.



Extension ofvthe simulation périod for the model 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 some simﬁ—
iations, there are substanﬁial reductions in state spending necessitafed
'b?_the depletion of state fund balances. It is aésumed that responses
of variables such as state government employment in such périodsrof re—
duced economic éctivity are symmetrical with those in.peribds‘of‘economic'
.growth.. One might expect some "ratchet efféct"rpreveﬁting é downsidé
’fesponse‘identical to the upside; but for the purposes,ofkthis exercise,
the symmetfy assumption will not limit thé valué of.the simulati0ns és

long as it is recognized.

B.IT. Treatment of Permanent Fund

Each year there is a basic permanent fund contribution (RPFS1) based
upon petroleum revenues available for contributions (RP7S) and the con-
. tributions percentage (PFPER). « S 3 s v : -

RPFS1 == 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 - LE
remain in the permanent fund (IPFPF) or be transferred out {(IPF). A pof~ {2

tion of this latter amount may become Alaska Inc.‘paymeﬁts'(ALINC). Any

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

IPF1l == IF PFBAL(-1) GT O THEN PFBAL (-1)*RORPF ELSE IPF

IPF == PART*IPFl ; o : : : iF




r

M

IPFPF == (l PART)*IPF1
RIPF == IF YR GT 1980 THEN (l—ALINCPR)* IPF1 ELSE O

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

After tﬁe level of state expenditures has been determined, a de~
cision is made whether té make an additionalAcontribution to the permanQ :
ent fund (PFSUP) or to make a permanent fund withdrawal (WPFSUP) in ordeﬁ
to keep the balance in the general fund (GFBAL) at a desired level.

PFSUPl‘= IF CRACT*RGF99S1 GT E99S-ECPS AND YR GT 1977 THEN

: A*PORTION® (RGF99S1~-(E99S- ECPS))+B*(RGF99SI—(E99S ECPS)~
GFCUSH) ELSE O :

PFSUP == IF PFSUPL LT O THEN O ELSE PFSUPL

. PFDRAIN == IF DRAIN%(E99S-ECPS-RGF99S1) GT PFSUPBL(-1) THEN
- PFSUPBL(-1) ELSE DRAIN*(E99S-ECPS-RGF99S1) |
WPFSUP1 == IF PFSUPBL(-1) GT O AND GFBAL(-1) LT 0.25%(E99S(-1)-

. ECPS(-1)) THEN PFDRAIN ELSE O

WPFSUP == IF WPFSUP1 LT O THEN 0 ELSE WPFSUPL

Permanent fund supplements can take several forms which are not

limited by those depicted in the equation which determines_PFSﬁPl.

. There the supplement can take the form of either a portion of the dif—

ference between general fund revenues and general fund expendltures
(RGF9981-ECPS) which is the surplus on current account or the dlfference
between the surplus on current account and an 1ncremental cushlon 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 onm current account and if there were not



sufficient funds in the general fund to cover the deficit and at the

same time retain sufficient general fund balances for normal operations.

Pérmanent fund withdrawals for operating expenditures can only
occuf from supplemental balénces previously deposited, but not from
basic contributions. Thus there are three permanent fund balances at
aﬁy time. There ié first the balance in the fuﬁd‘from thé 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 (P?BAL). The changé in the balance from year to yeaf is also
calculated (PFBALCH). | _‘ |

PF1BAL = IF YR EQ 1977 THEN 2.4 ELSE PF1BAL{-1)+RPFS1

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

PFBAL = IF YR EQ 1977 THEN 2.4 ELSE PFBAL(—1)+RPFS—WPFSUP

PFBALCH == PFBAL-PFBAL(-1)

This method of handling the permanent fund has two interpretations.

The first would be that supplemental permanent fund contributions would

not be subject to the same limitations on withdrawal askthe basic per-
centage contribution. Altefnaﬁively, this treatment is’équivalent to
putting funds in excess of current needs in an.accaﬁnt where, beéause
the funds will not bé immediately called upon, they can earn a somewhat

higher return than those remaining in the genetal fund.




General fund revenues are calculated a second time, after accountf
ing for any supﬁlementary,additions to the permanent fund or with-
drawalsbfroﬁ the permanent fund to equate reveﬁueé and expenditures
(RGF99S). Finally, tﬁe éeneral fund balance‘is célculatéd (GFBAL) as
‘well as the year-to-year change in‘the geﬁéral fund balance (GFBALCH).

RGF99S = R99S~RPFS—RSFS+WPESUP—RRDF—ALINC

GFBAL = GFBAL(—15+RGF99S~E995+ECPS_

GFBALCH == GFBAL-GFBAL(~1)

The total permanent fund contribution is calculated (RPFS) as is
the present value of future petroleum related revenues (PVRPY9S) which
may serve as an indicator of the future revenue expectations of the

state. Future revenues are deflated by one plus the social discount

.rate (SDR).

RPFS == RPFSI+PFSUP+IPFPF

PVRP9S == (RP8S(1)+RPBS(1))/SDR+(RP8S(2)+RPBS(2))/SDR¥*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+4(RP8S (8)+RPBS (8) ) /SDR**8+

(RP8S (9)+RPBS(9) ) /SDR**9+ (RP8S (10)+RPBS (10) ) /SDR#**10 -

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

income that 1s 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.



B.III. vTreatment of State Expenditures

State expenditures are modeled in gﬁree differént’ways correspond-
ing to three basic‘notions about the procesé.by which budgetary deci-
sions are reached. |

B.III.a. Growth of Expenditures as a Function of Availaﬁle'

' Revenues and Historical Determinants

In this formu1ation, growth of state 0perating'expeﬁditures by‘
functional category is a function.of both a demand variable——pérsonal“
income per capitg—-and a series of supply variables which include‘not'
only the present level of state governmeﬁt-revenues,'but also thé'level
of balaﬁces available for spending in the general fund. A tyﬁical eqﬁa—
tion would be as follows: |

LOG(EEDSL/POP(-1)) = EX1A+EX1B*LOG(RGF9931—RFDSN—EXDSS+PTTRANS*

RTPL) #PBDUMHEXL1C*LOG (RGF99S1-RFDSN-EXDSS )+
(EXLBHEX1C) *MYOPTIA*LOG (GFBALL (-1 )+EXSUM)+
EX1D*LOG(PL1/POP) .
In this equation, education expenditurés per capita are a function of
sﬁaté revenues net of federal transfersvand debt service,‘personal in-
éome per capita, and the general fund balance. The ?elationéhip be“v
tween revenues and expenditures changes after the Prudhoe Bay lease
sale.

In the capital expenditure sector, the real per capita gréwth
rate (GRCEXP) is set exogenously for each of fou: categories of cépital
expenditurés—~general fund highway expenditures (GFCPH1), bond-funded
highﬁéy expenditures (ECPSHY1l), general fund non~highway expenditures

(GFCPNH1), and bond-funded non-highway expenditures (ECPSNHI).




|

'GFCPHL = IF YR LT 1979 THEN GFCAPHX ELSE GFCAPHY(-1)#%(POP(-1)/
POP (~2)~1+RPI(~1) /RPI(~2)+GRCEXP)~CSAV2#SAVS

ECPSHY1 = IF YR LT 1979 THEN ECPSHYX ELSE ECPSHY(-1)%(POP(-1)/ .
POP (~2)-1+RPI(~1) /RPI(~2)+GRCEXP)-CSAV3#SAVS
GFCPNHL = IF YR LT 1979 THEN GFCPNHX ELSE GFCPNHY (-1)%*(POP(-1)/
POP(~2)~-14+RPI(~1) /RPI (~2)+GRCEXP)-CSAV4*SAVS _
" ECPSNHL = IF YR LT 1979 THEN ECPSNHX ELSE ECPSNHY(~1)#*(POP(-1)/

POP(~2)-14+RPI (-1) /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 (SAVS1). 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 balénce.
SAVS1 = IF GFBAL(-1) LT GFBAL(-2) OR GFBAL(-1) LT 0 25%(E998(~1)~
: ECPS(-1)) THEN SAVX-TAXCHPC*TT*QREVQ+ADJ* (E99S(-1)~ECPS{~ l)~
RGF99S81(-1))* (1+(E99S5(~1)~-ECPS(-1)-RGF99S1(-1}))/
RGF99S1(~1))**1.1 ELSE SAVX-TAXCHPC*TT*QREVQ
Any cutback which must be incurred is spread among all functional operat-

ing expenditure categories and capital expenditure categories thrdugh'

the parameters CSAVl—S.' (This equation also provides the capabiiity of

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

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



B;III.b. Growth of Expenditures'Defermined-by Demand_-

In this approach, the growth raté of total stéte operating expen-—
ditures is linked to indiéators of demand and represents setﬁing state
vexpendlture growth at somé target level.

EXOPS = IF YR LT 1979 THEN EXOPSX ELSE EXOPS( 1)*(POP(~ 1)/

~POP(~2)+RPT (1) /RPI(~ 2)-1+GREXS+Ck(PIRPc( 1)/
PIRPC(~2)-1))- CSAV1*SAVS

In. this equation, if GREXS is set to zero and C to one, growth in operat-

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

personal income. Total operating expenditures is then allocated among

functions on the basis of the historic ratio.
~ Capital expenditures are determined in the same fashion.

B.III.c. Growth of Expenditures Jointly Determlned 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

expectation of revenues from petroleum. For example, 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(al)*(POP(-l)/ ;
POP (~2)+RPI(~1) /RPI (-2)~1+GREXS+C*(PIRPC(-1) /PIRPC(~2)
~1))~CSAVI*SAVS+CSAVI* (D*PVRPIS (~1)+E*PFBAL(-1))

A similar functional form would govern the growth of capital '

expenditures,
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B.IV.F Renewable Resources Development Fund

The renewable resources development fund (RRDF) receives 5 per-—
cent’of tﬁose petroleum revenues énnually which_aré‘eligible’for the
permanent fund (RP7S). Within the year, those funds ailocated to the
reneﬁable resources development fund, but not éxpended,'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 ﬁhe

renewable resource development fund are terminated.

it

RRDF = IF RRPF(-1) LT 250 AND YR GT 1978 THEN RP7S%0.05 ELSE O

It

RRPF = RRPF(-1)+0.5*RRDF

It is arbitrarily assumed that 50 percent of the renewable resource

development fund is expended annually and 50 pefcent placed in the

renewable resources permanent fund. The natural resources permanent
fund generates-iﬁterest earnings of 7 percent annually (RRRPF) which,
together with the 50 percent of the development fund, constitutes total

expenditures (EXRRDF).

The level of expenditures of the development fund and permanent

fund earnings (EXRRDF9) are assumed to generate employﬁent 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
EXRRDE = (.5*%RRDF+RRRPF
EXRRDFQ EXRRDFY (~1)+EXRRDF

EMA9T = IF YR LT 1976 THEN EMAYS ELSE EMA9+0.01*EXRRDF9

WSA9 == EMAOT#WRAY/1000

B.V. Guide to Variables Used in Analysis

B.V.a. Policy Pardmeters

Name Default Valuel ‘ pefinition

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

. PORTION). :

ADJ ' ’ .95 The percentage by which excess spending
on current state account in previous years
is compensated for in state spending in -
the current year..’

ALINCPR | » 0 Percentage of the component of permanent :
S ‘ fund interest not reinvested in fund Whlch.ﬁﬁ
is distributed as Alaska Inc. payments.

B 0 .. (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. :

c _ 1 . Income elasticity of public geoods.

CRACT .8 : Ratio of expenditures to current account
revenues which must be reached before
permanent fund supplements are considered.

CSAV1-5 .8 - .14 - .03 Percentages which distribute any required
.06 - .08 cutback in state spending among the current
‘ and capital accounts. b

1As used in the model wversion called PERFUND.
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Default Valuei

Name

D 0
‘DRAIN 1

E 0
GRCEXP 0
GREXS 0
Ll 0
L2 0
PORTION .75
ROR .06
ROREF .07
SDR 1.1
1
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- Definition

- Coefficient on future revenues in expendi-

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 Inc. payments (ALINX) into per-—
sonal tax cut.

- Switch channeling exogenous level of

Alaska Inc. payments (ALINX) into state
expenditure increase.

The pErcentage of current year budget sur-
plus transferred to the permanent fund
(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.

As used in the model version called PERFUND.



B.V.b.
Name

GFCUSH

 PART

PFPER
B.V.c.

Name

ALTINC

ALINCSH

CRUNCH
E99LRPC

E99RPC

E99S
E99SRPC

ELIGIBL
ELIGn
EMAST

EXOPS

EXPFPER
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Policy Variables

a Definition'

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

Proportion of total permanent fund interest with-
drawn from permanent fund.

Percent of ellglble revenues channeled into the
permanent fund,

Endogenous Variables (million $ unless noted)

Definition
Total Alaska Inc; payments.

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

Savings as a percentage ofkexpenditures (7).

Total real per capita local expenditures (dollars).

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

Total state capital and operating expenditures.

Total real per capita state expenditures {dollars).

Individuals eligible for Alaska Inc. payments
(thousands).

Individuals eligible for n Alaska Inc. payments
(thousands). : , e

Agriculture, forestry, amd fishery employment,
including employment generated by expendltures
of renewable resources development fund.

State government total operatlng expenditures.

Permanent fund contrlbutlon rate, 1nclud1ng
supplemental contrlbutlons ).

1
-
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Name

EXRRDF

- GFBAL

IPF

IPF1

IPFPF

- NONRP9S

PERNPR

PFBAL

PF1BAL

PFBALPC (PFBALRPC)
PFCON

PFSUPBL

PFSUP

PREVRAT

PVRPIS

RO9LRPC

RIGRPC
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Definition

Expenditures out of the renewable resources
development fund.

General fund balance.

Permanent fund interest earnings not retained
in permanent fund.

Total permanent fund interest earnings.

'Permanent fund 1nterest earnlngs 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 (nomlnal 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 dedication.

Contribution to permanent fund from general 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 plue local revenues {(dollars).



Name

R9G95

R9ISRPC
REVRAT

RGF99S

RGFI9981

'RINS
RIPF

- RIPFPC (RIPFRPC)

RPFS
RPFS1
RRDF
RRPF

" RRRPF

RTSLRPC
SAVS
SHARES

WPFSUP

YDRNPC2

s
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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 expenditﬁres‘(%).

General fund revenues used to pay current expenses
of government operations.

General fund revenues net of percentage determined
-permanent fund contribution, Native clalms 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 developmént fund payments.’
Rénewable resourcés permanent fund;

Earnlngs 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 perﬂanent fund for state

capital and operating expenditures.

Non~-Native disposable income per caplta net of
Alaska Inc. payments.
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Name

RP7S

B.V.d'

L o IR L HIN
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Independent Variables
Definition

Revenues eligible for permanent  fund.
(million $).

dedication






APPENDIX C

PETROLEUM REVENUE ASSUMPTIONS

C.I. Prudhoe Bay 0il

.- Production -

Wellhead Value -

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.

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

Los Angeles refinery price of $13.75/barrel and netting
back to Prudhoe., The refinery price escalates at 5 per-
cent annually. The Alyeska pipeline tariff is constant
over the period at $4.90. Lower-48 transportation charges |
in 1978 are $1.50. This rises to $2.50 in two years an

~this remains constant. S o

Royalties -~

Production Tax -

,Cbrporate
Income Tax -

After 1985, the refinery pricé continues to increase

at a 5 percent rate annually, while all delivery costs
remain constant. Thus, the wellhead price 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 which appear in their memorandum of

- September 15, 1877. There, the impact on production

of the explosion at pump station #8 is calculated.

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

To 1985 from Legislative Affairs memorandum of July 1,

"1977. Subsequent values are author's estimate. Basis

for this decline is a Legislative Affairs memorandum
dated June 1, 1976, which indicated total corporate
taxes paid on Cook Inlet production between 1856 and
1974 were $2.057 million. Peak production from Cook
Inlet was 70 to 80 million barrels annually. .



Year

1974
1975

1976
1977
1978
1979

.1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
Toas
1994
1995

1996

1997

1998
1599

Production
Million

_Barrels

C-2
TABLE C.1

Prudhece Bay 0il Revenues

Wellhead
e

Royaities

436.38
365 . 86
306.73
256 17
21407

178.62
149-06‘
194. 36
103. 55

86.18

Production

Severance Tax
Million $

170.87
387 .86
4618

489.88
570. 89
€40, 79
118.75
778.7

799. 04
219. 04
617.09
<19.63
.437.05

366.56
30732
25765
51518
179.82

o0
150.04
T
8¢ 08
S5 20

’flscorporate i

" Income
 Incon

Million 3

as e

L




1
1
:
:
:
s

-iJ C.II. Prudhos Bay Gas

Production - Department of Revenue estimate through 1985, then

| ' , , author's estimate with 15 percent decline commencing
A T in 1996. - ‘

i

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

E Royalties - Calculated at 12.5 percent of wellhead value.
L . |

_ ' Production Tax - Calculated at 6¢/mcf.

o

-

P




Year -

1974
1875

1976
1977
1978
1979

1980

1981
1982
1983
19384

1985

1986
15887
1988
1989
1990

1991

1992
1993

1994
1995

1996
1997
1998
1999
2000

Production

Billdion
Cubic Feet

W N
oo |

o]
L 0o Lt
[ RwRte]

777 .4
828.6
868.7

870
870
870
870

- 870

870
870

- 870

870

870

740
629
534
454
386

TABLE C.2

Prudhoe Bay Gas Revenues

Wellhead

Value . Royalties
Million $ i s
- 0
] 0
- i
.7 o
" .13
1.2 2
o .16
0. .88
544 1.35
194.4 L
7.2 25.9-
e 27.2
2175 27.2
217.5 27.2
217.5 27.2
273 27.2
217.5 2.2
217.5 S
173 27.2
217.5 27.2
2173 27.2
217.5 27.2
15 23.1
157 23.1
133 . 19.6
5 | 14.1

5 12,0

Production
Severance Tax

; Million $

vlS p
»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

'Ejif

F o

e
w
-




C.ITI., Cook Inlet Revenues

- 041 Royalties -

011 Production Tax -

Gas Royalties -

Through 1985 from Legislative Affairs Agency
memorandum of July 14, 1977.  Subsequent figures

assume an annual & percent decline rate in value
of oil. :

Through 19885 from Legislative Affairs Agency
memorandum of July 1k, 1977. Subsequent figures
author's estimate based upon decline in produc—

tivity of average well below taxable rate in

1989,

Based upon production estimate to 1985 from
Department of Revenue, Revenue Journal, Vol 1,

 No. 2, October 1976. Thereafter, declining be-

Gas Productioh Tax -

ginning 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.

Author's estimate for 1977 and, subsequently,
the same ratio to production.
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TABLE C.3

Cook Inlet Revenues

0il : . Gas

2000

0il ' Production . Gas . Production
Royalties Taxes Royalties . Taxes
Year Million § Million § Million $ o Million §
1974 - - s s -
1975 - - - 2.1 o -
1976 - 39.3 - 3.8 1.7
1977 36 - 4 200
1978 : 33.1 16.3 44 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 b4
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 4o
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 0 4.1 2.1
1997 10.0 0 3.7 1.9
1998 9.4 0 3.3 1.7
1999 8.9 D 3.0 1.5
8.3 0 2.6 1.4

£
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C.IV. Miscellaneous Variables

Plpellne Property Taxes - Through 1985 from Department of Revenue,

State Bonuses -

Reserves Tax -

Alaska Nétivé Claims

Settlement Act Payment -

Emplcyment -

Alaska's 0il and Gas Tax Structure, February
1877, 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

of determination of pipeline value for tax
purposes has not yet been agreed upon. - During
construction, value is based upon cost of capi- -
tal in place (construction financing not in-

cluded). 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 millicn in state revenues in
fiscal year 1980. '

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

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

This scenaric assumes substantial construction
and operating employment associated with the
Alcan gas pipeline. In addition, exploratory
petroleum activity occurs.in the Gulf of
Alaska, Lower Cook Inlet, and Beaufort Sez
areas. There are no commercial discoveries.
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Table C.4

Miscellaneous Variables

Pipeline
Property State Reserves - ANCSA

‘ ‘ Taxes - Bonuses : Tax .~ Payments

Year Million § Million $ Million $ ‘Milliom $ -

1974 0 0 - -

1975 ’ 6.6 0 - -

1976 - 83.4 0 223.1 LT

1977 122 0 276 LT &

1978 168.3 0 (85.44) (50.4)

1979 170.6 0 (191.43) (72.8)

1980 193.2 100 (222.23) (84.8)

1981 226.7 0 0 - (93.6) ,

1982 251.8 0 0 (107.2) RIS S

1983 257.0 0 0 - (84.3) - o

1984 261.4 0 0 0 s

1985 295.5 0 0 0.

AR \

1986 277.9 0 0 . 0

1987 260.3 0 0 0
1988 242.7 0 0 0

1989 225.1 0 0 0

1990 207.5 0 0 0 i
1991 189.9 0 0 0 -
1992 172.3 0 0 0

1993 154.7 0 0 0

1994 137.1 0 -0 0

1995 119.5 0 0 0

1996 101.9 0 0 0

1997 - 84.3 0 0 0

1998 66.7 0 0 . 0 g

1999 : 49.1 0 0 0 ,;éy,

5 0 0 0 o8

2000 31.
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APPENDIX D -

METHODOLOGY EMPLOYED IN ALASKA 'INC. ANALYSIS

D.I. Eligibility

Calcﬁlation‘of eligibility for the Alaska Inc. progrém is based upon
House Bill 525 (HB 525) of the fipst ééssion of the tenth legislature.
According to that bill, an "eligible” resident is anyone who has lived in
Alaska fér at least a "five-year period" 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. shows the age-sex distribution of persons in Alaska in

1870 who were also resident in Alaska in 1965. TFor the total population

five years of age and over (268,289), 54 percent havé been estimated to
have been resident in‘tﬁe state in 1965. Of the total civilian popuiation
in 1970 (268,957), 54.5 percent were estimated as fesidents in 1965. . Of
fhe 146,594 estimated td be resident in both 1965 and 1970, 94,188 were
aged 18 or more in 1970, This results in a ratio fo civilian population .

of 35,0 percent.



' Table D.1.

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

: Estimated ‘ - Estimated
1870 : 1965 Alaska : Percentage
Sex and Age Group ‘Population . _Resident o Alaska Resident
 FEMALE
" Total 121,668 70,238 577
5-9 18,417 10,745 - .58
10-14 | 16,288 . : 10,419 o 63
20-24 ‘ 13,438 4,757 3 3s
25-29 12,591 4,646 .3p »
i . . : . : S : . e bl
30-34 ' 10,446 | 4,842 46 -
35-39 . 9,048 4,625 Cos1 .
40-44 | 7,861 5,496 .69,
45-49 - 6,768 4,921 R 1S T
50-54 R 5,312 4,086 . .76
‘ | o : S R T
55-59 3,79 3,142 sz
60-64 2,211 Soo1,861 .84 ,
65+ 2,889 _ 2,523 .87
MALE
Total | 146,621 76,423 521
5-9 18,858 - 10,601 .56
10-14 - 17,348 10,613 .61
15-19 ’ : 13,856 8,082 .58
20-24 ‘ 22,658 4,332 o .19
25-29 - 14,637 : 4,693 32
30-34 12,046 " 5,505 - 45
35-39 | V 10,927 5,197 , 47
4044 9,853 6,168 | .62
45-49 | 8,131 5,854 : .7
50-54 6,452 5,129 .79
55-59 ‘ - 5,083 4,252 .83
60-64 2,946 2,580 - - .87
65+ | 3,826 3,500 L1
TOTAL | 268,289 146,594 . .546
CIVILIAN 236,864 - S -

MILITARY A 31,425 - 7 -

lCaicuIated as the total of 1) same house in 1965, 2) same county and state-
in 1976, and 3) moved but residence not reportedsk(movers reporting Alaska moves/
total movers reporting location of move). SOURCE: U.S. Census 1970.
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Thus, if Alaska Inc. payménts'were to commence with an April 1, 1970,
eligibility, approximately 94,188 individuals would Beieligibie based
upon the fact that»they were in the state in both 1965 and 1970 aﬁd_were
18 years of age or more. The actual number eligible would differ from
the figuré becaqse some individuals would be eligiblé in spite of not
having been resident in Alaska in bqth 1965 andAiSVO, and - some would be
ineligible in spite of being resident in Aiaska in both‘l965 and 1970.

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

be assumed that these two groups cancel one another out.

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

resident in 1965 should not be directly applied to the populafidn'base

in any other year to obtain an estimate of eligible individuals because
of potentially unrelated variation in both the numerator and denominator
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 deonominator

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

11965 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.

This type of variation actually occurred between the period covered

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



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

' it could be calculated for the interval 1970 to 1975.

To correct for ihis when projecting eligibility, the ratio between
-iﬁdividuals who reported an Alaska residence in both 1965 and 1970 and
the 1965 population can be taken. The weakness of this approach 1s 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 ratic of 40.6 results.

Given this figure and the assumption that the poﬁlation‘distribu—v
tion with respect to relevant characteristics is comstant, as well as
that migratory response patterns afe constant over time, one can project
Alaska Inc. éligibility based upon the population five years before,

The equation is simply:

ELIGIBLE INDIVIDUALS = 40,6 % CIVILIAN POPULATION FIVE YEARS PREVIOUS

D.II. Total Shares.

As envisioned by HR 525, the number of shares of Alaska Inc. would
be identical to the number of eiigible individuals during the first five
years of the program until January 1, 1984. At that timé, 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 1, 1974.
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Every fifth year after Januafy 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 1870 Census with respect to 1865 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

. @bout long-run residency is the 1970 Census data summarized in Table D.1.

To determine what inference is best to make from the availabe in-
formation, a simple mathematical model 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 résideﬁcy is related to age and sex.

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

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

lThe Alaska sample from the Continucus 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 much lower if
the Work History Sample Tapes data were used. - R

1 -



and length of residence k would have a probability.Pij of remaining

k

in. Alaska in £ + 1.

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

that he willfremaiﬁ in Alaska to 1966 is Pijk'

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

By extension, the proba-

P % P.

19k ¥ Titig,ktl D.1

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 1870 is ‘ , . D2
| » ~ 65.70
s p . - « e - . £ - - -
¢ Pijk * Citl,dL.ktl * Pl+2a]>k+2 * Pl+31]7k+3 * Pl+4;]>k+4 ) ,Pijk

If the number of individuals in 1965 with characteristics ijk is N k>

then the number of individuals remaining in 1970 will be

*op70
ijk

als
o

P13k

and the number remaining after m years would be

6b,m : :

Finally, by summing over all population groups, the total number of
individuals remaining after m years could be determined.

35 n, . % 0opT
ijk Tijk ijk

#a
Fed
Lo
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To use this summation equation reguires not only that one know the popu-

lation distvibution (all nijk) in the base year and all succeeding years

if continuing estimates are desired, but also that all Pijk are known

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

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

Obviously, none of the data necessary to solve equation D.5 for a
single year is available. However, from Table D.l. it is possible to

estimate the percentage of 1870 civilian residents who were also resi-

dents in 1965. This was calcuated to be 61.9.

From this information, the following equation can be ‘constructed

LLY n % GSP?Q
ijk

.. = 236,864 % .619 ' D.6
ik ik ’ SORTI

‘which equates the number of 1965-1970 residents calculated on a 1965

base with the number calculated on the kﬁown 1870 base of the’1970

civilian population cver five years. Since _E%E nijk - 232?192’

the equation can be solved. If 1% is the proportion of the popula-

~tion in category ijk, then the solution is

LLE a..k & BSP?Qk
Ciq 13 -1

= 1631 : DY
Thus, the weighted average of all probabilities in the initial year
multiplied by the respective succeeding probabili{ies for the mext

four years equals .631.-



Now at the initial poipt in time, there will be represented in the
population allksubsets ijk and all probabilities Pijk which will resuit
in some overall average probability for thé'first interval from 1965 to
1966, vThe overall probability for the second interval’1966_to 1967 %ill
not equal_the first beéagse not all probabilities-Pijk will be repre-
sented, and the percentage distribution of the pppulation will weight

the new set of probabilities somevwhat differently.

One can calculate an average annual probabllity for the five~year

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

This annual average probability can be applied over any inteval.
It will not be totally accurate because the population against which

it is applied is éging and as is shown in Table D.1l, the percentage of

‘five—year residents is positively correlated with age beyond the 20-2k

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 thelr interrelationships one with another, the

average value must suffice.

£ 7
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For various intervals, the probability at time t used to calculate

residents remaining would be

probability of residents

interval - - remaining from the
in years o initial group
5y | .5631
10y ’ .398
15 y | Lo51
20 y | | .158
25y T 100

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 groupsAunder thirteen years of agevappear to have a
higher than average probability of remaining in Alaska based on Table D.1,

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

tota1>populationkon a subgroup which eliminates & particular age group.

The probébilities are slightly reduced by this, but the bias of the popula-
tion aging tends to offset this. This situationkcannot be avoided because

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

cﬁlate the following probability for people under 13 years’of age.

65P70

ZLE R

for i < 13 ' . D.8
13k : :



Using this informaticn, 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 (19839,1984,1999) THEN

POPULATION OVER 12 YEARS OF AGE IN YEAR (-10 (-15,-20,-25) ) _
TOTAL POPULATION IN YEAR (-10 (-15,-20,-25) ) &

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

D.I1I. Migratory Response Pattern

Under the assumption of moderaté petroleum developmenf 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 actual value, of course, depends upon all these variables. = The

rate of petroleum developﬁent and associated state revenues is largely
beyond state control, but the contribution rate to the fuﬁd and tﬁe

- reinvestment rate are subject to legislative approval. ‘Finally,ﬁuﬁdef’
'HB 525, 50 percent is the minimum percentage of earnings transferred from k -

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

Iﬁc. 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]poiicy 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-

v_gapdipg the number of eligible Alaskans, even though the latter can be

" only roughly estimated.

Given these initial parameters, however, one can énalyze the'poteh—
o , . C :

tial impact on the Alaskan population of Alaska Inc. share payments.
Since the raté of natural increase would be unaffécted, the ﬁotential
areas of reéponse would be inmigration and outmigratipn. iﬁ:this section,
only direct impacts are discussed. A direct impact is é;migratory-re—
sponse because of'arperceived 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 énd services qf indi-
ﬁiduals who have received Alaksa Inc. share payments..  The twércomponents

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

change in Alaska Inc. may not be the same.

Consider first inmigration response. The distribution of inmigrants

to the state isrweighted 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," when
normal conditions may not prevail, and severe and extended depressions

in the lower 48 states.

For a hypothetical individual who is otherwise indiffereni befwéén
migrating to Alaska and remaining at a location outside thevstéte, the;
pbssibility 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

dncrease in income associated with it is quite small.

Consider the two situations of an individual apd a family, both of
which have one income earner.of 30 years who can look forward to 35
years of productive labor. In 1875, the median income of all unrelated
iﬁdividuals was $4,882 and of families, $13,719. Over the previous 20~
year period, the median family income grew 2 peréent annually, while
that of unrelated individuals increased 3 percent annually. Applying »
these growth rates to the median incomeé yields total lifetime incomes

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

Over the same period, Alaské Inc. shares, at $200 per share; incre-
mented by one share each five years, would résult in total payments of
$21,000 to the individual and $42,000 to a family of two adults. This
is 7 percent of total expected future income for the individual and

6 percent for the family.
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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 discount rate is assumed for future income, then the present

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

Preseént Value of Future Incomes

Regular
Alaska Inc. Income Ratio
Individual 2,462 ' 64,148 3.8%
Family ' Sy 9oy 162,296 - 3,0%

In present value terms, the Alaska Inc. payment represents a smaller
poriion of basic income, because payments are deferred until the fifth
vear of residence and. thus have less value than if received in the pre-

sent.

The ratio is further reduced by several other facters.‘ First, the
AleSRan cost ef iiving'is much higher than that experienced by the indi-
vidual or family‘with a meaian income for the‘U.Sa This cost of living
adjustment is a necessary component of the calculation used to determine
whether a move to Alaska wouid be a net benefit to the individual. 'If’
the cost of living in Alaska exceeds that of the lo&er~u8 by 40 percent,
then the meéian income‘against which to weigh the Alaska Inc. eayment
must also be increaeed by that amount. This reduces the ratios for the

individual and family to 2.6 percent and 2.1 percent, respectively.
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Second; the ratios must be further reduced to account forvfhe 
uncertainty involved when a person tries to predict how long he will
live'in a certain locafién. The preﬁious analysis indicates thét about
63 percent of the people in Alaska in 1965 were still in the state in
1970, of tﬁe group remaining, as well as the gfoﬁp'#hich moved, a large
number if interviewed in 1965 would not have been able to éccurately

predict their residence in 1970.

Thus, when valuing future Alaska Inc. payments, théy‘should bé 
further discounted by the uncertainty of the flow becausé of fhe real
possibility that the payment stream will be terminated by.a move fromﬂ
the state, 1If thé Alaska Inc. payments are discouﬁte& 50 percenf To
account for this uncertainty,'the present values'ére reduced to $l,231'
for the individual and $2,462 to the family, which correspond to 1.3 pér¥
cenf and i.l percent, respectively, of present value ofrfuturekincome.

- This is equivalent to 3100 out of an annual income of $10,000.

To further reduce the value of the Alaska Inc. paymént to the-
potential inmigrant, the implications of taxation’mustfbe adde&. ‘Alaska
Inc. payments are marginal income and would bé taxed at the marginal
itax rate, which is higher than the average fate at‘which total income is
taxed. Thus, a reduétion of the total basic income and Alaska Inc. income
to account for the tax liability on personal income would»further redqce

the percentage of lifetime income represented by Alaska Inc. share payment.
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In summary, based upon this analysis of hypothetical potehtial

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

would,other things being»equal; have any significantveffeconh ‘the

rate of inmigration into the state. For individqals'or families with
incomes well below the‘median, the percentage increménthhidh Alaska

Inc. could provide would naturally be largép,-buf against this must be
weighed both a relatively higher cbst of living (hiéhepvthan l&wey 48)

for lower'income families becaﬁse of the rélativély higher cost in Aléska
of‘necessities,'as well as theAiarger‘degree of unceriéinfy fegarding
future,fesidence which a lower incéme individual or'faﬁily might reasonably

be expected té have.

WithArespéctito outmigratlion, thevresponsé to Alaksa Inc. shares :
availability would be somewhat-differént. To continue the analysié of
tﬁe fwo situations considered above, recall that for young persons the.
additional lifetime income would be marginal because of a large number
of‘factors which discount the apparent Alaska Inc; value. A1l of those>
factors——fﬁture timing of payments, cost of living différential; uncer-
tainty, and taxation--would be iﬁvolved here alsb but to a diffevent

degree,

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

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

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

relative to the present value of a payment perceived by a five-year



resident who is presently receiving Alaska Inc. payments. Therefore,
thé longer an individual has been in Alaéka, the more relatively im-—

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

The im?ortance of uncertainty pegaﬁding receipt.of the income
streaﬁ from Alaska Inc. would be a function of prior residepce‘length ,
in the state. According to the Census, about 35 percent of those inn
the’sfate in 1965 had departed by 1970, while an estimated 9 percent
who were in the;state in 1969 had departed iﬁ 1970. vSince the proba-
bility of outmigration probably declines as a function of residency,
one could reasonably expect that for new migrantsAtb the state; the
probability of ever receiving an Alaska Inc. payﬁeﬁt to be less thaﬁ-

6@ pebcept, with ppobabilify increasing with residency time. This would
cperate to reduae the probaﬁility of receiving Alasgka Iﬁc. shares for

life as long as there is some 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 has the same effect on

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

~income figures for the individual and family somewhat understate the

actual income 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. Tor the average non—depéndent,

the percentage 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

thej 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 disincentive to outmigrate because of the receipt of Alaska Inc.

i v
| . B

payments could be substantial. Referring back to Table D.1, however,
it is clear that the propensity to ocutmigrate 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 imply that it is precisely in that segment of the

population where the impact of Alaska Inc. on income would be the greatesf’
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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 old and above, which in 1970 numbered 32,515, the table indicates

_that 27,073 had been resident'in Alaska in 1865. If the ratio of the

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

" 10,000 people 45 and over in 1965. About 67 percent of these people

remained in the state in 1870; 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

that group would have been reduced by 434 individuals 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 in?estigate the effect
of these increments to income on the expenditure patterns of Alaska Inc.

recipients.
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The permanent income hypothesis isvéften used as a model framework
within which to analyze the consum@tion and saﬁing behavior of ihdividﬁals
and family groups. In its simpiest form, cdnsumptioﬁ is determinéd by -
the following relationship:

C = C(Y,YE,A,T,8)

= Consumption

Income in present time period
Expected future income

Assets

Age of individual’

"= Socliological characteristics

i

i

0 M O
R
U

Consumption in this model depends only partially upon the level of
present ‘income. The individual rather tries to maximize the present
value of coﬁsumption from income over his entire lifetime, and for this

reason expected future income of its levelized component “permanent

income" is important.

For example, a ybung family may experience net diésaving;(marginal
propensity fé consume greater than oné) by incurring debt.to purchase
durable goods when establishing a home. Thé rationale for this is an
expected future ihcome sufficient to recover the debt plus interest.
Invthe same way, consumptién out of assets will vary with age,,’A retifed>
couple may consume almost exclusively out of assets,accumulated dﬁringf
working years. |

The impact of an increase in Income givén this‘model of behavior
will'be a function of whether the income increase is perceived as a tran-

sitory, occurring once only; or permanent, shifting the income stream



in eéch future period upward by the amount of change in the initial
‘period. A transitory change would need to be "allocated" ambﬁg all
future periods to maximize the utility from the consumptidﬁ resulfing
from that income. Since a permanent chaﬁge is percelved té be an income
increase in each future period, a laﬁge portion of the increase in the

initial pericd could be used for consumption immediately.

Empirical studies tend td confirm this hypothesis and they’eﬁamine
the response of different typesvof expenditures to income gains. Con- |
sumption can be categorized into durable goods, which are items with a
usable lifetime in exéesé of one year;.non*durab;e‘goodsg and services.
Income increaseé.can also be saved in the form of eithef liquid savipg
or contractﬁal saving or can lead to dissaving in the form of inéréased
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 séving in the form of
bank deposits, stocks, and boﬁds, etc., account for é_large portion of
the income inéreases resulting from the federal tax cut 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




of the income change as being permanent. Also, the more transitory the

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

liquid saving relative to discretionary spending.

This particular study also found that the impact of the income

~change was dependent upon underlying long-run expectations of total

income for the individual, and also upon the absolute size of the change
in income. - Thus, a small ingome increase from.one source might be

swamped in an individual‘s_perceptions by the normal year—to—Year ﬁéria—
bility in income. This implies a threshold level éf income change ohly

beyond which the change has a perceived impact on beha?ior.

Both the model and empirical'studies support the notion that‘liquid
saving is not a residual component after an iﬁcome change has been allo-
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 relatiocnship of this analysis to the Alaska Inc. payments is

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

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

it can be assumed the income increase would be perceived as permanent,
but small. The perception of size is, of course, dependent upon the

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

an increment to income 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 income increases resulting
from Alaska Inc. payments would in the short run be concentrated on in-

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

~and liguid saving and to a lesser extent on contractual saving. Some

people might 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 éonsﬂmep be-
havior‘of increases in income, it 1s valuable to use the concept'ﬁf the
Engel éurve. An Engel curve describes the.pfoportion_of addifional
income spent on consuﬁptioﬁ of a particular gobd or cafegoby of gooé as
income rises. Consumption expenditures for some goods rise more rapiﬁly .
than income and are known as superior goods, while the reverse i$‘trﬁe"

for inferior goods. Over the long run, one would expect a élight 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 income, but rather
as a normal part of annual income to be distributed between consumption

and saving as all other income.

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

expenditures on various items by families changes as income increased
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" Table D.2

Sglected Expenditures (and Percent of Total Incone)

of Families by Income Level, 1973

Income Group . $5,000-5,999 ‘$1b,aoo—11,999 | $25,000 +
{Average Income for Group) ($5,443) ) | ($i6,934f‘ ‘ {540,494)
‘ $ 3 s - s s 3
Expenditures
‘Food Total $1,111 20 : _ 51,546 | 14 32,433 &
Food at home 1,007 19 1,354 12 1,969 5
Food. away from home 85 .2 181 2 - 443 1
Alcoholic Beverages 54 1 7001 » » 165 R ¢
" Tobacco | 102 2 _ 140 | 1 | 171 o
‘Housing Toﬁal 1,680 31 ‘ 2}231. ",20 . '4,818 12
Shelterv 971 18 1,184~ 11 ] 2,684 | 7
Fuel & Utilities 310 & T 413 4 639 -2
House Furnishings 223 4 ' 382 3 771 2
Clothing 353 6 632 6. - 1,550 a4
Transportation 967 18 21,712 16 . 0 2,792 7
Health Care 363 7 . 470 4 : 853 2
Perscnal Care 67 i : 101 1 207 1
Recreation 339 6 -~ 532 5 1,943 5
Vacation Trips 122 2 200 2 e 2
Reading Materials 31 ’ 1 : 45 o . ‘kilé .o
- Bducation 13 o : 68 1 534 1
Miscellaneous 43 1 ’95 . 1 363 1
Personal Insurance and Pensions ‘ 327 ; 6' 756 ‘ 7 2,265 6
Gifts and Contributions 235 4 327_v 3 1,748 4
‘Current Consumpticn Expehdituresl
Excluding Perscnal Insurance and : : : . ‘
Pencions and Gifts & Contributions 5,134 24 ; 7,643 7Q 15,943 39

Sources

U.S. Department of Labor, Bureau of Labor Statistics; Consumer Expenditure Survey
Series; Interview Survey 1972-73; Average Annual Expenditures for Commodity -and
Service Groups Classified by Nine Family Characteristics, 1972 and 1873.

1 - Individval categories will not add to total because of exclusions.



in 1973. The most striking observation from the table is the decline

in the category "current consumption expenditures” as famiiy income in-
creases. This category includes allrpufchaseskof durable and non-durable
~goods and sepvices'e2cept for a few small items including‘housekeeping
supplies, non-prescription drugs, and payment of mortgage principal.

For the average fémily in the lower income cétegory; 94 -percent of income
was spent on éurrentbcoﬁsumption. This percentage fell to 70 percent

for the middle income famiij'and'to 39 percent for fhe open-ended cate-
gory of highest income families. TFor the population'as a whole, the
percentage was 69 percent. The implication of this is,that'éavings of

various kinds increase with income of the family.

The declining share of current consumption éxpénditures in the
budget is accompanied by a changing mix of expenditures. food consﬁmp—
tion falls dramatically as a percentage of income both consumed at home
and away from home. Transportation follows the same pattern,‘although
the decline is less rapid. The shelter componént of housing falis off
identically with transportation, but fhevtotal‘housing decline is lessened
by smaller drops in other components of the ﬁousingvtotal such as home

'furnishings.

Tn 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 income range, but decline

as a proportion of the top end.

Table D.2 must.be,interpreted with thé understanding fhat it dées
not control for differénces in size of family, age of head of household;
location, réae, education, family composition, or housiﬁg-tepure._ Ail of
these affect the expenditure pattern. And being based'uppn a national
sample, it is not necessarily representative éf'Alaskan cohsumption 

patterns at various income levels.

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

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

shelter, and transportation rise, but more slowly than income. Expendi~'

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

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

clear that the expenditure pattern for marginal income 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
résult of Alaska inc. payments would be quite smail becausé of the small
reiatiVe gize of Alaska Inc. payments. They would, 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 income change are being aggregated. For example, if a

4200 Alaska Tnc. payment supplements a $10,000 income, 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 1 percent to .69.

The small‘sizé of this change eliminates the ﬁecessity of aftempt-‘
iﬁg to trace through-the Alaskan economy the impact of expeﬁditures and
savings_of particular fypes on economic activity defined by‘ihdustrialb
sector.  This task woul@ have been impoésible giveﬁ‘a laék of‘data witﬁ
which to relate levels of industrialvactivity 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 small increments to income in analyzing their impact on
consumption, because the change they introduce in the marginal broDen~.

sify to consume various types of goods will be quite small.
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‘which demonstrated the effects on the Alaskan economy of the expansion

APPENDIX E

ASSUMPTIONS TO RUN REGIONAL IMPACT CASES

Two cases were run through the Man-in-the-Arctic Program regionalA
model-~one which demonstrated the effects on the Alaskan economy of the

introduction of a petrochemical refinery project and (alternatively) one

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.1)

The assumptions for petrochemicals were drawn from the propoéals

of the four finalists in the competition to use the state's réyalty 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 state treasury and through

direct employment.

Since the petrochemical plant is not subject to the stafe property
tax on petroleum production and transportation equipment, and since
we are assuming that the state receives a pfice at the wellhead which
is the same as if the royalty oil were sold by oll companles 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



Table E.1

Statewide Exogenous Impacts of Petrochemical Facility

Direct State Tax

Receipts From Local Property Construction - Operating
Facility Operations Tax ’ " Employment . Employment
(Million §) - {Million §) {(Thousands) {Thousands)
1974 0 o o
1975 0 0 0 o
1976 0 0 0 0
1977 0 0 0. 0
1978 46 0 B o . 0
1979 51 ¢ ) 050 - ¢
1980 o 54 2 1.050 0
1981 55 3.5 2.550 -0
1982 . 56 6 2,550 . . 050
1983 58 10 ~ . .2.550 S .050
1984 62 17 '1.550 , 460
1985 66 30 0 ~ .460
1986 67 30 0 L4660
1987 65 ' 30 0 <460
1988 55 30 0 460
1989 50 30 0 460
19380 47 - 30 0

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

pact was through the property tax. SQmeAinformation was available‘in

~the four proposals concerning projectéd direct employment for building

and running the refinery, which was also incorporated into the model -

runs as exogenous data.

The refinery-petrochemical plant is aséumed to be a wcfid scale
plant utilizing 150,000 barrelé of oil per day ét full capacity. The
constfuction ?eriod exfends from 1879 through 1984, aﬁd the company
purchases and sells the state's rbyalty‘oil on the intérnational ﬁarkét
at competitive rates throUghéut the construction period. ‘Cdnstructioﬁ
of the plant occurs neér Kenai, with about 2,000 péréons working on site
dﬁring the peak construction years, and 550 in the Anchofage érea.
dpefatioms and maintenance employment was estimated at 460 personS; of
which 510 were Line production workers, divided 210-200 as residents of

the Kenai and Anchorage areas, and ‘50 management workers, all located

~ in Anchorage. The operations workers were assigned to the petrdleum‘

sector, rather than "other manufacturing,” where they would drdinarily
fit in the Department of Commerée Standard Industrial Classifications
as grouped for the purpose of constructing the MAP regional model.

This was done for two reasons. The first was that historically, the
"other manufacturing"_cétegory'has a iow~#alue of output pér employee,
compared with national ratio for either chemicals:or petroleum refining.

Even the national figures for value addéd per employee are probably too




low for an Alaskan state-of-the-art, world scale plant using capitals '
intensive technigues, so the expedient of using the petroleum industry
was adopted for estimating gross state product. ' The second reason was

that wagé rates in refining are nearly equal to those paid in oil and

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

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

manufacturing.”

To get the fiscal impact of the Business License Tax, we estimated_
sales of products (based on an average of the revenue estimates of two

of the finalists) at 800 million 1977 dollars in the first year of

operations,'1984,'and at 1500 million 1977 dollars thereaftef._‘The

real price of petrochemicals was assumed to remain at 1977 leveis to

‘the end of the period, with the nominal price fising at 5 percent perk
year, the assumed rate of inflation.- Business License Tax réceipts

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 pefcent maximum corporaie
tax rate and reduced it by 50 percent to be more in line with §tateb |

experience concerning taxation of interstate firms, since it is not

necessarily true that the corporate entity would be a firm doing busi-

“mness only in Alaska. Individual income 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 importaﬁt of which are identified iﬁ
the assumptions used to run the regional model. The primary impacts
~occur through construction and operations employment. in fish hatcheries,
increasedvproductioﬁ,laboy hours in the'fish canneries as é result ofb
inqreaéed catch, increased ou{put in'fiéhing,and fish processing5 together
with.increases in incomes of fishermen and cannery workers, aﬁd, finally,

increases in the yield of raw fish taxes.

In. order to discuss investments approaéhing the orders of magﬁitude.
involved in the petrochemical case ($1-2 billiom, 1977 dellars), we as-~
~sumed a private nonprofit hatchery program with 30 additionél hatcheries
of 25 million eggs capacity, at an investment of $2-U4 millioﬁ, 1877 dol?
lars, per hatchery. The numbers used in the simulations were baéed on

F.L. Orth, The Economic Feasibility of Private Nonprofit Salmon Hatcheries,

Alaska Sea Grant Report 77-4, June 1877, together with discussions with
Orth, Armin Koernig of Prince William Sound Aguaculture Association,
Ken Rumchildt of North Pacific Processors in Cordova, and judgment on

the part of the investigators.




1974
1975

1976

1977

1978
1979
1980

1981

1982
1983
1984
1985

1986

“leg7

l9gs
1889
1990

Direct State Tax

Tablé E.2

Statewide Exogenous Impacts of Fisheries Enhancement

Additional Income

Value Added

Receipts From Construction Hatchery Value added
Operations Employment Employment in Canneries. in Fisheries in Hatcheries
(Million %) {Thousands) {(Thousands)  (Constant Million §) (Million ) (Constant Million $)

o] 9] 0 0

0 0 0 0 0 0

o o 0 0 0 0

0 0 0 o] 0 0

0 0 0 0 0 0

0 .210 -0 0 0 0

0 . 360 .056 ) 0 0.

0. L420 .096 0 , o - 0
144 .540 .168 2.327 ‘ 4,756 .298
260 . 210 : . 240 4,132 8,562 .512
478 0 .240 7.503 15.731 .898
.716 0 L . 240 11.122 23.596 1.281
w752 0. 240 : 11.515 24,777 1.281

L7390 0~ .240 : 11,973 26,013 1,281
.829 0 .240 “12.422 27.315 1.281- ¢
.871 0 .240" . 12.883 28.680 1.281
.914 -0 . 240 ' 13,359 “30.115 1.281
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The following assumptions were made concerning the hatcheries: com-

bined survival rate of eggs and fry, 2 percent; hatchery escapement rate, .

40 percent, brood stock requirement, .00083. We assumed that the income

-~ 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 price 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

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.hatéheries were assumed to be built between 1979 and 1983, each
taking'SO workers about two ccnstruction'seaséns. Peak'construction
éméloyment was assumed tc be about 580 workers, in 1982. Thé hatcheries
were allécated geographically as fTollows: SouthWest and Southeast, eight
hatcheries apiece; Southcentral and Enterior (excepthéirbanks_area);
six hatcheries apiece; Fairbanks area, two hatcheries. First returns
of fish were assumed to occur two years after hatchery completiog.
Operations employment in hatcheries was aséumed to bélfour full-time
personnel and four full-time equivalent seasonal workers (about 12 workers
for aboﬁt cne-third of the year). All werevassigned fo the Ffishing

sector.
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Iﬁ fishing, limited entry laws were assumed to keep inéreaées iﬁvV..
employment'of Alaskans to a minimum. However, because of increased
catch, the output added to thé economy by the fishing seét&r, fishér—
man net income (equal to the increase in value of catch, less‘additioﬁal_

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 19874 and March 1975 issues of Alaska Review of Business and

Economic Conditions for Food Manufacturing, applying the ratio to the

estimated value of catch, and deflating by the estimated gross'pfoduct.’f
deflator from the same source. Processor employment was estimated di-

rectly by the model.
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