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Introduction

This paper discusses the impact on the Alaska state economy when
several "disasters" of varying plausibility appear in the trans-Alaska
oil pipeline project, now nearing completion. It should be emphasized
at the outset that the events described as the basis for the scenarios
are highly unlikely events. Therefore, this paper might be described
as a study of whether "insurance" in the form of compensating state
policies is necessary, assuming that the events described actually

take place.

Methodology

The Man-in-the-Arctic Program statewide econometric model (STMOD)
and the MAP SCENARIO model were used to generate the results reported
in this paper. The assumptions used in the MAP petroleum scenarios,
which describe the timing and the intensity of Alaskan petroleum
development, the price of oil, faxes and royalty rates applicable,
employment, and level'of production by field and year are fed }nto
the SCENARIO model, which is described in an appendix to this paper.
The SCENARIO model, when simulated, generates the exogenous petroleum-
relaﬁed data necessary to run STMOD: bonus revenues, state recurrent
revenues (taxes plus royalty payments), exogenous mining (0il and gas:

SIC code 13) and exogenous construction employment. The SCENARIO



model was designed to facilitate experimentation with the timing and
intensity of petroleum development in Alaska, and to make the time-
consuming calculations necessary to generate the data series required

to run STMOD and REGMOD (the MAP regional model).

.

The basic run for this paper was the so-called Accelerated
Development scenario, with oil selling at $7 per barrel at the well-
head. This includes existing petroleum development, plus the federal
lands in the Western and Eastern Gulf of Alaska, Lower Cook Inlet,
NPR4, and areas on state and Native land; adjacent to these areas.

In addition, it includes a second oil pipeline, a trans-Canada gas
pipeline, and at least two gas liquefaction plants -on -the Gﬁlf coast.
The base case was then modified by several chahges in assﬁmptions,
the SCENARIO model was re-simulated to generate new exogenous data
for STMOD,'and the new STMOD run was compared to the base case,

with the differences in the various variables calculated as impacts

of the "disaster" behind the change in assumptions.

The Disaster Scenarios‘

A series of four "disasters" of differing types and intensity
was run through SCENARIO and STMOD. The first was called WELD, since
the hypothesis behind it is that the pipeline weld controversy cur-
rently extant, combined with certain recurring problems such as the

Tonsina River crossing (requiring reburial of pipe) will result in



a one-year delay in pipeline completion date to July, 1978, but will
not affect other projects under consideration. This is probably an
overstatement of the time required to make all repairs, which is

not expected to delay the startup date more than a few weeks at the

outside, as this is written.

The second disaster assumed to befall the line is called'BUST,

and it derives its name from the assumption of a catastrophic 8.8
Richter earthquake in the Valdez area, which destroys several Valdez
storage tanks and breaks the pipeline in several places in the passes
north of Valdez, in spite of conétruction precautions, and generates
an unprecedented tsunami which wipes out the Valdez terminal area.
Due to continuing reconstruction requirements north of the Yukon,
and the necessary reconsfruction at and near Valdez, the pipeline is
closed for two years while repairs involving 8,000 construétion
employees take place. The disaster in this admittedly improbable
scenario is assumed not to affect other concurrent or subsequent oil

and gas development in Alaska.

In the third scenario, called SUPERBUST, the same disaster occurs
as in BUST, but in addition, environmental and licensing authorities
stop all leasing on Alaskan lands between 1978Aand 1980, which results
in up to two years of delay in some fields' being brought into pro-
duction. The two years are used for intensive seismic review of all

producing and potential producing areas and existing envirommental



guidelines. Existing producing areas are allowed to continue produc—
tion, if able to do so, but no North Slope o0il reaches the market

for nearly two years.

In the fourth and final scenario, designated LOWPROD, difficulties
in marketing North Slope oil because of a combination of requirements
to market only in the U.S., a continuing PAD5 oil surplus, and dif-
ficulties in getting a pipeline built from the West Coast inland, leave
the producers at Prudhoé Bay no choice but to lower their ultimate
target production from 1.75 down to 1.2 million barrels per day, and
to reduce the pace at which they proceed to achieve that production.
This may be the likeliest "disaster" of all; which may be disturbing,
since it also has the largest negative impact 6ﬁ'Alaskan growth over

the long run.

Simulation Results

The fesults of tﬁe‘various simulations are discussed in this
section. To facilitate comparison of the impacts, a variable-by-
variable approach is used. This highlights the differences between
the cases. The section leads off with a short discussion of the
base case, and then proceeds to discuss the differences between the
base case and each of the disaster cases for a small number of key

variables. The overall results are reported here; more detailed



industry-by-industry results, the impact on wages and salaries, and
additional detail om state revenues by source and expenditures by

function are available, but are not shown here.

The Base Case

The base case, as mentioned before, involves fairly substantial
development of Alaska's petroleum resource. By 1990, as Table 1 shows,
the value of gross output‘measured in constant dollars will have ex-
panded to over two-and-a-half times its 1976 level, while total em-~
ployment grows by 68 percent to reach 367 thousand wage earners. A
large part of this expansion is fueled bylthe increase in the size
.of state government budgets. 0il development itself has a transitory
effect on employment, as can be seen from the projected reduction in
employment following completion of the trans-Alaska oil pipeline in
1977. State revenues increase to $5.4 billion per year iﬁ 1990,
nearly five times the projected 1976 level (even allowing for several
projected 1976 leasing developments which will probably not now occur,
making the difference even greater). After 25 percent of recurrent
petroleum revenues are allocated to the state's Permanent Fund, and
even though 50 percent of bonus revenues are also placed in this_fund,
current expenditures are still enormous. Compared with a FY 1975
expenditure level of $751.9 million (and a projected calendar year
1976 total of $1.032 billion), expenditures in 1990 reach $4.6 billion-—-

over six times the FY 1975 level, and 4.4 times CY 1976. Even in real
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per capita terms, 1990 spending by state government is 1.42 times

the 1976 level, or about $5,900 per person in 1990 dollars.

The rising level of personal income in Alaska brought about
by state spending, and the large inérease in employment opportunities,
induce massive population inmigration. Compared with the Department
of Labor's July, 1975, estimate of Alaska's population at 406 thousand,
the 1990 population is 776 thousand. The population influx prevents
the state from substantially increasing personal incomes, even though
nominal dollar spending jumps 4.4 times over, between 19%6 and 1990.
The last column of Table 1 tells the story. Even though economic
outﬁut increases 2.5 times in real terms, and even though total real
personal incomes déuble, in per capita terms, the average Alaskgn in
1990 earns $4,463, about 12 percent more in constant dollar terms than

his father in 1976.

Gross Product

This is the baseline against which the impacts in this paperlare
measured. In Table 2, the impacts on gross state product, the value
of goods and services produced in the Alaskan economy, are shown;
WELD, the delay in pipeline startup because of normal project delays
and weld problems, has fairly large impacts in the early years of the
prOJectlon period (particularly 1978, when the comblnatlon of late

startup and reduced 1977 state revenues combine to reduce output by

$163 million). However, by the end of the period, the difference ig



Table 2
GROSS OUTPUT IN EACH DISASTER SCENARIO, 1976-1990
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less than one-tenth of one percent of tétal 1990 output, which is
probably not significant. BUST, the catastrophic rupture of the

line by earthquake in June, 1978, results initially in a small in-
crease in gross product, since it is assumed that 8,000 people are
needed to accomplish all the pipeline repairs, and their output has

a larger impact in the first year than would the state revenues re-—
ceived from an operating pipeline. This sanguine situation imme—
diately turns melancholy in 1979 and all subsequent years, since the
total gross product falls below the base case by about two percent in
1979, four percent in 1980, and then begins to recover, coming within

two—tenths of one percent of the base case total.

SUPERBUST has a different effect than either of the two previous
cases, since the delay in field development occasioned by the review
of environmental and engineering safeguards actually leads to a small
increase in 1990 gross state produét. However, the large and persistent
earlier losses of revenue probably mean that at normal discount rates,
the present value of the output difference would be a net loss, even
if all subsequent years showed increases like that in 1990. Finally,
the LOWPROD case shows a large and increasing divergence from the base
case., This is in contrast to the three temporary disasters, all of
which shbw recovery of the economy from interruption of the flow of
oil. By 1990, gross product is about $5.38 billion, or three percent

less than in the base case. Further, because of the'continuing nature
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of the impact on state funds, gross product can be expected to con—
tinue to diverge, well into the period when Prudhoe Bay field would

have otherwise been exhausted.

Employment

The impacts on total employment in the state are shown in Table 3.
The first case, WELD, extends for one yeaxr the period of pipeline em-
ployment in Alaska at 4,000 people, one-third the historical level.
This is offset by lost business generated by oil revenues from Prudhoe
Bay, and total employment falls to 96 percent of the base case 1977
value and 93 percent of the base case 1978 value. Another way to
look at the situation is that instead of a fall of 18,000 jobs be-
tween 1976 and 1977, the fall is much steeper, some 26,000 jobs. As
with gross product, a recovery takes place so that by 1990, the dif-
ference is 557 fewer jobs than the base, about one-tenth of one per-~
cent. In the BUST case, the result is much the same, with a slight
increase iﬁ employment in 1978, severe falling off in 1979 and 1980

because of lost production, and subsequent recovery to a 1990 value

of 365,900 jobs, 99.5 percent of the baseline total for 1990.

In the SUPERBUST case, the difference between the disaster scenario
employment and base case employment is less systematic than either of
the previous cases because of the changed timing in field development.
In 1984, for example, there is actually an increase in the number of |

people employed. Overall, however, employment in SUPERBUST varies
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from 13 percent lower than the base case in 1979 to six-tenths of
one percent low in 1990. Total employment in SUPERBUST declines
over a longer period (to 1979) following pipeline construction than
in either BUST or WELD, although the downturn is less severe than in
WELD. Long~term growth in employment is also less steady in this

case, and the total is a fraction of a percent lower by 1990.

LOWPROD is again revealed as the case where the Alaskan economy
grows the slowest. Although the post-construction employment downturn
is not as severe as in WELD, it matches or surpasses SUPERBUST in
length and intensity. Furthermore, the Alaskan economy does not re-—
cover. As compared with the base case, the initial loss is 9,300
jobs, which escalates to 20,000 jobs by 1990. In relative terms,
employment is 5.6 percent below what it otherwise wouid have been, if

Prudhoe Bay is restricted to 1.2 million barrels per day.

State Revenues and Expenditures and the General Fund Balance

The influence of the hypothetical disasters on state aggregate
finances is shown in Tables 4, 5, and 6, following. The severity of
the impact in all three variables increases from left to right, as
one reads across the tables. That is, WELD has the least impact on
state revenues, hence least effect on both expenditures and the
general fund balance, since in this case each bears a fixed relation—
ship to the others. BUST has the next largest effect, then SUPERBUST,

then LOWPROD, which has the largest impact on revenues ($608 million
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per year by 1990, about 11.3 percent of tﬁe baseliﬁe total of $5.4
billion). Another way to put the problem would have been to try to
maintain expenditures at their projected levels for the base case,
and run down the general fund balance. In such a case, GFBAL would
decline more rapidly relative to the base case, even though Gross
Product and Employment would hold to their base case values and would
generate more revenue than in the present disaster scenafios. Al-
ternatively, one could hold the GFBAL accumulation rate at its base
case values, but this could only be done at the cost of increased
saving, less expenditure, and lower growth.than is seen in Tables 1,

2, and 3.

Comparing revenues in the various cases in Table 4, note that
in all cases except LOWPROD, annual revenues in 1990 are between
$5.3 billion and $5.4 billion, within two percent of the total in
the base case, Looking at the lower half of the table, however, it
‘is evident that the negative iﬁpacts on total revenue differ by an
order of 4 to 5 in the late 1970's, and by an order of 10 in some
years in the eariy and middle 1980's, Peak negétive impacts on state
revenue are a loss of $563 million compared with the base case for
WELD in 1977 (42 percent of the base), $944 million for BUST in 1979
(44 percent of the base), and $1.35 billion for SUPERBUST»in 1979
(63 percent of the base). LOWPROD generates somewhat lower transitory

losses of revenue in the late 1970's; however, the negative impact grows
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in absolute terms during most of the period, and the $4.8 billion
annual revenue figure in 1990 is over 1l percent lower than the base

case.

Expenditures follow a comparab%e pattern.v Except for the years
1976-1982, both WELD and BUST show dollar-for-dollar reductions in
expenditures; however, until 1982 the negative impact on the general
fund balance grows steadily. This is due to the fact that some ex-
penditures can be financed out of current petroleum revenues, which
are the same as in the base case for these scenarios after 1982 (sée
Tables 5 and 6). SUPERBUST features a larger decrease in expenditures
than either of the two previous cases; however, the fact that oil
fields are delayed and current petroleum income postponed reduces
current petroleum income in this case relative to the base case in
all years of the projection period. As a consequence, dissaving
finances some expenditures, and the general fund balance continues to
fall. By far the largest negative impact occurs in the LOWPROD case,
where expenditures decline $493 million by 1990, relativg to the base
case, but the general fund balance is still'adversely affected to the
tune of $1.465 billion. The negative impacts of the disaster scenarios
on the general fund balance in 1990 are: WELD, minus 2.7 percent;

BUST, minus 6.2 percent; SUPERBUST, 8.2 percent; LOWPROD, 16.9 percent.
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Table 6

STATE GENERAL FUND BALANCE IN EACH DISASTER SCENARIO, 1976-19990
(Millions of Dollars)

Values

BUST SUPERBUST

H Saz7Wil A ,qﬁ/wﬂ i .- SBA7W3 .- H QA7N4
1974 H 3573 i 357.3 H 357.3 H C357.3
19277 H L6507, 3 ; 4 &H07.3 . i L6073 0 4 L a L A0T7 3B
1978 H £89.787 H 713.197 H 713,197 i 7664869
19729 ] 1112.94 H 47,016 H 745109 H 1128.27
1980 H 1500.96 H C1205.93 fr e 1203.93 A 1395.8
1981 : 1891.32 ! 1594, 3 H 158%9.41 H 16%91.48
1982 : 2399100 1 2104,08 - 1 2078,37 .. i 2087 .38
1983 H 3000, 39 H 2705.36 H 265206 i 276 .76
1984 ... 0.7 - 3679.58 P 3378.94 : - 33290.12 s 3133.85- .
19285 H 4413.85 i 4113,.21 i 3997 .66 H 3753.77
1986 L1 ol92.76 H aBYP2.12 - 47““eh ot b L RA18,.5
1987 ‘ : 09974»24 : \JL)’\)GC‘) : \58<«Ql : :"1105‘;\\8
1288 H 6BOY.77 H G509 .13 ! 6340.41' R i SBO07.16
1928% i 7631 .01 4 733037 H 7134, H 6514, 22
1990 ] PAWO 1 H Ulﬂ9 46 i /97!»96 H i“l? 13
Difference From Base Case
WELD " BUST SUPERBUST LOWPROD
mra = UGT I ]I I SR ST I O SN NN O N O I A e SR SR L S N R S A N T e nn s
o GFBAL | leﬁl ! GFEAL . GFBAL
foninio U ERSTIMOWITE | NN EISNER Y ONER MRS ARING 2 e T L UG T e s e ..::..;:'.:::::x:..._. TREDITITIIAnan P ImNT o s  nn s p e e
L9264 H 0. 3 | Oé SRR :(‘)6;.. ' 0.
19277 H “ i Q. Oe: ! 0.
1978 H ~138,028 s ”j34+6f8 -1i4, 618 ! *61,345?
1979 ! ~184.037 Lo 34T P00 g ~551.86%5 4 ~1&
1980 ' Q27,072 ; ~HGRA2. 101 ‘ ~G22.102 1 ”352.?36
1281 H 22707 H ~Ga2. 1 B =028.786 H ~A26.913
19262 i C=RA7 071 i =g 101 ! -G47.817 H -530,.805
1 \}‘»““ : -33B4,08% H -Lm“; 119, ! -582.423 ! -.,g}:“j/,/;,-
i -3 '§A o339 ~alh . 974 ' ~G2F, 7P H =7BO. 046
! '”ﬂ¢ﬁﬂ H wBAG P77 —-450. 531 H w894,42
! =254 .34 : SR, RT =674, 898 H -1008.6
[ ! PR ey ~593.363 ; ~1122.77 j
['7'5'}.;} H T =HR4,977 ~703F 697 i ~1 236,95 S
1HRG ! | e 558 w// i ~-711.348 H *15“1;1% i
1990 : %,. 977, 7124477 ! ; ;
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Population

As might be expected, the lower is state spending, and the worse
are the potential employment opportunities, the lower is the level of
population, relative to the base case. This is, of course, because
migration in response to income differentials and employment growth
is the primary source of Alaskan population growth. Table 7 reveals
that even with the disaster scenarios in effect, population still
grows to over 700 thousand people by 1990. All cases are characterized
by a one-year period of net outmigration in 1977, but vary in the
strength of this phenomenon, and in the relative strength of the popuv.
lation increase that follows. By 1990, WELD's population total is
about four—~tenths of one percent off the baseline total, a difference
of 3,100 people, approximately. The corresponding percentages for
BUST, SUPERBUST, and LOWPROD are 0.7 percent, 1.3 percent, and 5.7.pe1:*-’~

cent, respectively.

Personal Income and Social Well-Being

A fairly surprising thing happens in Table 8. That is, measuring
"benefits" of growth only in terms of real per capita income, it turns
out that to the average Alaskan in the long run, the disaster scenarios
may not turn out to be "disasters", after all. While it is true that,
on balance, the total of real incomes earned in Alaska are less than
#hey would have been in the base case, in per capita terms most of the

cases show actual increases after 1980, when the transitory effects of
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Table 7
TOTAL POPULATION IN EACH DISASTER SCENARIO, 1976-1990

(Thousands of Persons)
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TOTAL REAL INCOME PER CAPITA, IN EACH DISASTER SCENARIO, 1976-1990
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the disaster (including outmigration) are over. All cases show a
modest increase in per capita real personal income by the year 1990.
This would mean that the slower rate of growth which occurs in the
disaster scenarios actually improves the condition of the average
Alaskan in the long run, if real Per capita income were the sole

criterion for judging Alaskan welfare.

There are at least two things wrong with this notion, however.
In the first place, each case shows substantial decreases in personal
incomes in the short run. This, combined with a projected drop in
total employment relative to l976,wﬁich persists over two to three
years, and forecast outmigration,suggests that in each disaster sce-~
nario, the period 1977-1980 may be very unpleasant in Alaska. The
fall in employment may not be reflected in a rise in unemployment,
since the model projects outmigration whenever this happens, in ef-
fect "exporting" unemployment,with no accompanying measure of the
disruption of human lives at times the outmigrants can least afford
it, and at times the state is under financial pressure to reduce
services. The second thing that‘is wrong with using per capita in-~
come (or dispos;ble personal income) as the sole méasure of social
well-being is that it is only one of several dimensions in which
people measure their satisfaction. Personal incomes, or disposable
personal income, measures a capacity for private spending, but it says
ﬁcthing about the social environment in which the spending takes‘places

€.8., the sorts of public services provided by state and local spending.
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As a rough index of social well-being which presumes all gbvern-
ment spending produces a unit of service which is equally valuable
to a unit of private spending, one could equally weight real per
capita income and real state and local spending per capita, and
combine them to form a single value measure of "welfare". This is
done for illustrative purposes only, since the more each person's
evaluation of his well-being departs from the assumed relationship

in Table 9, the more inaccurate the measure will be.

It should be noted in particular that Table 9 contains no direct
evaluation of unemployment and its attendant human suffering, that
the timing of losses relative to gains is not considered, and that it
is assumed that projected outmigration in the face of unemployment

prospects would actually take place. Consideration of these factors

would tend to make the index in Table 9 excessively optimistic., Never-

theless, Table 9 still shows a_difference from Table 8. When state

and local spending is taken into account along with personal income,
the negative impacts of the disaster are‘shown to be larger and more
persistent; and in the case of LOWPROD, the average Alaskan is shown

to be "worse off" in 1990 than in the base case.



IMPACT ON COMBINED RFAL PERSONAL INCOME PER CAPITA,

Table 9

AND REAL STATE AND LOCAL GOVERNMENT SPENDING PER CAPITA#*

1976
77
78

79
- 80
81

82
83
84

85
86
87

88
89
90

(1967 Dollars)
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WELD' BUST SUPERBUST LOWPROD
0 0 0 0
- 188.121 0 0 0
~ 451.358 -~ 285.058 - 301.007 211.197
~ 104.957 - 630.253 ~ 876.761 ~ 336.878
- 89.240 ~ 503.771 - 379.736 451.907
22.837 ~ 40.606 ~ 67.940 229.754
32.055 14.286 - 31.272 - 195.040
17.573 7.575 - 13.062 171.667
25.375 8.158 24.540 - 158.319 -
24.083 16.595 bh 144 - 125.335
21.430 16.188 22.049 106.163
18.736 14.399 14.170 - 91.730
16.301 12.526 13.894 - 80.631
14.264 10.904 22.605 - 71.586
12.505 9.434 37.368 ~ 64.566

*
Impacts on each category are given equal weight
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Summarz

This paper has utilized the MAP program SCENARIO and STMOD models
to analyze the effects of a specific series of disasters on the economy
of Alaska. It has been shown that while natural disasters have sharp
and serious short-run effects, if they are temporary interruptions in
the growth path, the economy appears to recover within 5 to 10 years.
However, persistent marketing problems of a more permanent nature
seem to have much greater and persistent negative effects on Alaska's
economy in the long run, even if the transitory effects are smaller.
The effects demonstrated in this paper point out the sensitivity of
Alaska's economy to state spending of petroleum revenues. What the
state decides to do with its petroleum money may literally determine

whether and to what extent Alaska's future is a "boom" or a "bust".



SCENARIO Model
10/5/76

p.- 1

OVERVIEW

This model derives values for RP8S, RPBS, and regional and state-
wide EMP9 and ECONX, to be used to generate input into the regional
(REGMOD) and statewide (STMOD) models. It mechanizes the process
we have been using to construct scenario data, aggregating data from.
schedules, ie. employment and production associated with development
of each field or construction of each pipeline. It does not contain

any stochastic equations.



SCENARIO Model

p. 2
TROLL files
MODEL~SCENARIO
DATA-SCENARIO Contain data series for
Limited $7 Case for 1974-1990.
DSET~SCENARIO There is no historical data.
CONST-SCENARIO
DATA~ACC-SCENARIO Contains data series to be added via

BINDATA for the Accelerated and Maximum Cases.

DATA-MAX~SCENARIO Contains data series to be added via
BINDATA for the Maximum Cases only.

DATA~DOLLAR-SCENARIO Contains data series to be added via
BINDATA for $5 and $9 oil prices.

MACRO-BINDA Bindings and new data for SCENARIO

MACRO-NEWDA for Accelerated Cases.

MACRO~BINDM Bindings and new data for SCENARIO for
Maximum Cases only (ie. must also use

MACRO~NEWDM BINDA and NEWDA for Maximum Cases.)

MACRO-BINDS
MACRO-BIND9

MACRO~-NEWBPRIC

Bindings and new data for SCENARIOQ
for $5 and $9 oil.

MACRO-SCENRPRT Print SCENARIO model output on w1de paper
at terminal. Only variables that are
input into REGMOD are printed.

MACRO-SCENSPRT Print SCENARIO model output at terminal.

Only variables that are input into STMOD
are printed.

MACRO-REGIN CRDATA to create files to be used as input
into REGMOD.
MACRO-STIN CRDATA to create files to be used as input

into STMOD.



SCENARIO Model

p. 3

ECONX Component

DEFINITION.

ECONXR1-R7 Exogenous construction employment for each of the

' ‘ 7 regions, input into REGMOD,

ECONXRr == TAPS1Rr + I(ECONXAnn % CNAnnRr)
Ann=A01-A10
(ECONXR5X is also added for R5 only.)

ECONX Exogenous construction employment for the state,
input into STMOD.

EXOGENOUS

ECONXA(O1-A10 Construction empleoyment for as many as 10 areas.
See attached sheet for the name of the area
associated with each number.

TAPS1R1-R7 Construction employment for trans-Alaska Pipeline
based on historical data and estimates supplied
by Alyeska. Zero in R1-3.

ECONXRS5X Management personnel based in Anchorage related to
construction employment. Non-zero starting in
1978, ‘

PARAMETER

CNAO1R1-CNA10R7 Regional allocation (percentage) of ekogenous
construction employment for each area.

=:vDefaul“t data series are for limited case. Other cases built
on limited using BINDATA. When an area is not developed, the data
series is zero.

tParameters for all areas are in the file. Thus to run diffevent
scenarios, it is not necessary to BINDCONST unless one wants to change
the regional allocation. When development of an area has no impact
on a region, the parameter is zero.



EMP9 Component

DEFINITION

EMPOR1A-R7A

EMPYR1B-R7B

EMPYASS

EMPYR1-7

EMP9

SCENARIO Model

P. 4

Field development component of mining employment
for each region except R5 which is management
employees in Anchorage for both field develop-
ment and pipeline operation.

EMPORrA ==X(EMP9Fnn * P9FnnRr)
Fnn=F01-F30

except EMPYR5A==P3R5 * EMPOAQ8 - EMPYA98(-1)
+ EMPYRSA(-1)

Pipeline component of mining‘employment,fbr each
region.

EMPIRrB== Z(EMP9Pnn * P9PnnRr )
Pnn=P01-P10

except EMPSRS5B==g

Subtotal - field development and pipeline mining
employment for all regions except R5. Mining
(management) employment in R5 is a function of
the change in the level of this variable, i.e.
employment in the field.

Total mining employment for each of the 7 regions,
exogenous input into REGMOD.
EMPYRr == EMPYRrA + EMPYRrB + EMPSRrX

Total mining employment for the state, exogenous
input into STMOD.
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SCENARIO Model

p; 5< .

EMP9 Component (Cont.)

EXOGENQUS

EMPQF01-F30 Mining employment for as many as 30 fields. Sece
attached sheet for identification of the field
associated with each number.

EMP9P01-P10 Mining employment for as many as 10 pipelines. .
See attached sheet for identification of the
pipelines associated with each number.

EMPSRrX Non-petroleum mining employment in each region.
Now using 1974 mining employment.

PARAMETER

POFO01R1-POF30R7 Regional allocation (percentage) of field development
mining employment for each field.

PPO1R1-P9P10R7 Regional allocation (percentage) of pipeline mining
employment for each pipeline.

P9RS Percentage of change in mining employment subtotal
used to calculate change in management overhead
in R5.

F3 .
See note on data series in "ECONX Component."

tSee note on parameters in "ECONX Component."



SCENARIO Model

P' 6

RPBS Component

DEFINITION

SCHEDA Combination of Bonus Production Schedule 1 and
Discount Multipliers Schedule 2, for field
operation for 20 years.

SCHEDA == ¥ (RPBSBinn * RPBSD2nn)
nn=01-20 '

SCHEDB Combinafion of Bonus Production Schedule 2 and Dis-
count Multipliers Schedule 2, for field operation
for 20 years. '

SCHEDB == ¥ (RPBSB2nn % RPBSD2nn)
nn=01-20
Value of leases this year determined by projected
production, for a 20 year period, of fields that
are leased this year:
RPBSFED - Federal leasing for as many as 15 fields over
the period the model is run.
RPBSFED == RPBSPCT # BPRICE2 % 365 *
(X (PEAKFnn * SCHEDA * LEASEFnn)
Fon=F01-FO4,F06-F13
+ I (PEAKFnn * SCHEDB * LEASEFnn) ) /1000
Fan=FO05,F14-F15 ~
RPBSST - State leasing for as many as 10 fields over

the period the model is run.

RPBSST == RPBSPCT & BPRICE?2 % 3865 %
( £ (PEAKSnn * SCHEDB * LEASESnn)
Snn=S01-808

+ IL(PEAKSnn ® SCHEDA % LEASESnn) ) /1000
Snn-S09-S10
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SCENARIO Model

RPBS Component (Cont.) p. 7

RPBSNAT - Native leasing for as many as 10 flelds over
the period the model is run.

"RPBSNAT == RPBSPCT # BPRICE2 v 365 %
( Z (PEAKNnn * SCHEDB * LEASENnn)
Nnn=N01-NQ8

+ £ (PEAKNnn *® SCHEDA * LEASENnn) ) /1000
Nnn=N09-N10

RPBS Adjusted petroleum bonus revenues; total reduced by
Native claim payments; exogenous input into
REGMOD or STMOD.

RPBS == RPBSST - DNCSPB ) i

A
EXOGENOUS
BPRICE2 Price of oil/barrel for bonus revenue calculations
PEAKann Peak field production in 10° bbls/day.
See description under "RP8S Component."
Lease year, set to 1 in year in which field is to
be leased and 0 otherwise:
LEASEF01i-F15 - Lease years for up to 15 federal fields.
LEASES01-S10 - Lease years for up to'10 state fields.
LEASENQ1-N10 - Lease years for up to 10 Native fields.
PARAMETERS
RPBSB101 - 20 Bonus Production Schedule 1

RPBSBZQl - 20 Bonus Production Schedule 2

*See note on data series for "ECONX Component."



SCENARIO Model

RPBS Component (Cont.) p. 8
#1 RPBSD201 - 20  Discount Multipliers Schedule 2
RPBSPCT Percentage of projected field revenues that

are paid as lease bonus.

="':LDiscount Schedules 1 and 3 are attached. They are not in the
CONST file because they are not used now.



SCENARIO Model

RP8S Component p. 9
- DEFINITION
RP8SFTOT Total revenues from federally owned fields for as

RP8SFROY

RP8SFST

RP8SSTTA

RP8SSADJ

RP8SCO0OK

RPBSSTOT

RP8SSROY

RP8SSTAX

RPBSNTOT

many as 15 fields,

RP8SFTOT == BPRICE * 365%X((PEAKFnn*PCTFnn))/1000)
Fan=F01-F15

Federal royalties
RPBSFROY == RPBSFTOT * FEDROY

Federal royalties returned to state through
revenue sharing.
RP8SFST == RP8SFROY *® REVSHR

Total revenues from state-owned fields covered
under ANCSA for as many as 10 fields.

RP8SSTTA == BPRICE * 365%(Z(PEAKSnn®*PCTSnn )+RPSSPRUD/1.000
Snn=801~810 !

+

Adjusted revenues from state-owned fields covered
under ANCSA total reduced by Native claims payments.

RP8SSADJ == RPBSSTTA ~ DNCSP8

Revenue from Cook Inlet (State owned). Not covered
by ANCSA and oil price controlled. '
RP8SCOOK == BPRICE 3 * 365 * PRODCOOK/1000

Total taxable revenue from state-owned fields.
RPBSSTOT == RP8SSADJ + RPBSCdOK

State royalties.
RPBSSROY == RP8SSTOT * STROY

State production taxes.
RP8SSTAX == RP8SSTOT % STTAX

Total revenues from Native-owned fields for as many
as 10 fields.

RP8SNTOT == BPRICE * 365*2((PEAKNnn*PCTNnn)/lOOO)
Nnn=N01-N10
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SCENARIO Model

RP8S Component (Cont.) p. 10

RP8SNROY Native royalties.

RPBSNROY == RP8SNTOT #* NATROY

RP8SNTAX Native taxes - transferred to state.
RP8SNTAX == RPBSNTOT % NATTAX
RP8SPTAX State tax on pipeline property for as many as 10
pipelines.
RP8SPTAX == LINETAX % ZIPnn
Pnn=P01-P10
RP8S Total state recurrent revenues, exogenous input <nto

REGMOD or STMOD.

RP85 == RP8SFST + RP8SSROY + RP8STAX + RP8SNTAX + RP8SPTAX

+ RP8SRTAX
EXOGENOUS
BPRICE Price of oil/barrel for current revenue calculations.
BPRICES3 Price of oil/barrel for Cook Inlet revenue calculations.
Peak field production in 10° bbls/day (also used to
calculate bonus revenues):
PEAKF01-F15 - for as many as 15 federally-owned fields.
PEAKS01-810 - for as many as 10 state=owned fields.
PEAKNO1-N10 - for as many as 10 Native-owned fields.
Petroleun production schedules as a percentage of
peak production:
PCTF10-F15 - for as many as 15 federally-owned fields.

#See note on data series for "ECONX Component."
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SCENARIO Model

RP8S Component (Cont.) p. 11
PCTS01-S810 - for as many as 10 state-owned fields.
PCTNO1-N10 - for as many as 10 Native-owned fields.

Royalty tax rates:

FEDRQY - for federally-owned field production.
STROY ~ for state-owned field production.
NATROY - for Native-owned field production, presently

same as state rate.

Production tax rates:
STTAX ~ for state-owned field production.
NATTAX - for Native-~owned field production, presently

same as state rates.

REVSHR : Percentage of federal royalties returned to state
through revenue sharing.

RP8SPRUD Production of Prudhoe Bay (state-owned) in $10° bbls/day.

PRODCOOK Field production from Cook Inlet (stateéowned) in
108 bbls/day. . |

LINETAX State property tax rate on pipeline property.

P01-P10 Cumulative value of pipeline property for as many

as 10 pipelines.

RP8SRTAX Reserves tax and tax credit.

*See note on data series for "ECONX Component."



SCENARIC Model

p. 12

DNCS Component

ANCSA specified that variable payments be made each year to the Native Cor-
porations of 2 percent of the total of bonus petroleum revenues and the
value of oil produced in that year. The cumulative payment to the Native
Corporations shall not exceed $500 million. For purposes of our model,

we have assumed that in the year when payments reach $500 million, the
payments will be deducted from current oil production first, up to a
maximum of 2 percent.

At the present time, the DNCS component of the model covers only the variable
payments from the state to the Native corporations for the purpose of calcu-
lating RP8S and RPBS, but presumably this could be expanded to incorporate
other payments to the Native Corporations and regionalization of DNCS. It

also makes the approximation that the variable payments will total $500 million.

DEFINITION

DNCSP8A 2 percent of the value of oil producéd, all of which will be
paid to the Native Corporations until the cumulative pay- ’
ments to the Native Corporations is equal to $500 million.
DNCSP8A == RP8SSTOT * .02

DNCSP8 Actual payment to Native Corporations from current petroleum
revenue. :

DNCSP8 == DNCSPBA if DNCSP8A + DNCSTOT(-1) < 500
or 500 -'DNCSTOT(-1) if DNCSTOT(-1) <500 -
or 0 :

DNCSPBA 2 percent of state petroleum bonus revenues. The amount paid
to the Native Corporations depends upon the level of DNCSP8
and DNCSTOT(-1).

DNCSPBA == RPBSST = ,(02
DNCSPB Actual payment to Native Corporations from petroleum bonus revenue.
DNCSPB == 0 if DNCSPBA = @
or DNCSPBA if DNCSPBA+DNCSP8+DNCSTOT(-1) < 500
or 500-DNCSTOT(-1)-DNCSP8 if DNCSP8+DNCSTOT(-1) < 500
or O
DNCSA Total state variable payment to the Native Corporations.
DNCSA == DNCSP8 + DNCSPB '

DNCSTOT Total to date of cumulative variable payments to the Native
Corporations. :
DNCSTOT == DNCSA = DNCSTOT (-1)
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SCENARIO Model

1Discount Schedules 1 and 3 are not

are not used now,.

RPBS p. 15
% of Peak Production Discount Multipliers
Years Bonus Bonus 1 1
after Production Production Discount Discount Discount
Lease
Date Schedule 1 Schedule 2 Schedule 1 Schedule 2 Schedule 3
1 RPBSB101 0 RPBSB201 0 .909 RPBSD201 .870 .833
2 RPBSB102 0 RPBSB202 0 .826 RPBSD202 .756 . 694
3 . 03 0 . 03 0 .751 . 03 .658 .578
L ¢ o4 -0 : o4 .10 .683 . o4 ,572 82
5 05 0 05 .30 .620 05 .ug7 402
6 06 .05 06 .50 . 564 06 .u32 .335
7 07 .10 07 .70 . 513 07 .376 279
8 08 .18 08 .80 466 08 .326 .233
g 09 .28 09 .90 U424 09 .284 .194
10 10 .38 10 1.00 .385 10 .247 .162
11 11 .46 11 1.00 . 350 11 .215 .134
12 12 .53 12 1.00 .318 12 .187 .112
13 13 .58 13 1.00 . 289 13 .162 .08y
14 14 .63 i4 1.00 .263 iy .1yl .078
15 15 .68 15 1.00 .239 15 .122 .065
16 16 .73 16 1.00 .217 16 .107 . 054
17 . 17 .78 . 17 1.00 .197 « 17 .093 .0u5
18 : 18 .83 . 18 1.00 179 0 ., 18 .081 .038
19 . 19 .88 . 19 1.00 .163 . 19 .070 .031
20 RPBSB120 .92 RPBSB220 1.00 .148 RPBSD220 .061 .026

in the CONST file because they



SCENARIO Model
p. 16
RP8S

PETROLEUM PRODUCTION SCHEDULES

Percentages of Peak Production

Year Schedule 11 Schedule 22
1 .05 .10
2 .10 .30
3 .18 .50
4 .28 .70
5 .38 | .80
6 146 .90
7 .53 1.00
8 .58 1.00
g .63 1.00

10 .68 - 1.00
11 .73 | 1.00
12 .78 1.00

1For OCS fields, based on data presented in Council on Environmental
Quality, OCS 0il and Gas--An Environmental Assessment, Vol. 4 (Washing-
ton, D.C.: Government Printing Office, 1974), Appendix I, "OCS 0il and
Gas Recovery," Exhibit I-3, Offshore Development Timetable for Gulf of
Alaska - High Recovery, pp. 1-7.

2For onshore and nearshore (state territorial waters) fields.
Mike Scott's estimates.



SCENARIO Model

p. 17
CUM. VALUE OF PIPELINE PROPERTY (10°%%)
3/ 2/ 1/ oy 5/
Year Sched 1 Sched 2 Sched 3 Sched 4 Sched 5
1 38,0 27.8 33.0 819,u4 ‘ 433.0
2 81.4 84,3 815.0 2297.5 815.0
3 931.8 269.3 3505.0 3023.0 3505.0
4 2053.1 500.7 5850.0 3316.7 ~ 5850.0
5 3022.1 687.2 7020.0 3417.0 2500.0
6 3968.3 652.8 7059.0 3246.1 6000.0
7 3769.8 618.5 7741.5 3075.3 7741.5
8 3571.4 584.1 6630.0 2304 .4 6630.0
9 3373.0 549,8 6240.0 2733.6 ~ 6240.0
10 3174.6 515.4 5850.0 . 2562.7 5850.0
11 2976.2 481.0 5460.0 2391.9 5460.0
12 2777.8 446, 7 5070.0 2221.0 5070.0
13 2579.4 412.3 4680.0 2050.2 4680.0
14 2381.0 378.0 4290.0 1879.3 4290.0
15 2182.5 343,6 3900.0 1708.5 3900.0
16 1984,1 309.2 3510.0 1537.6 3510.0
17 1785.7 274.8 3120.0 1366.8 3120.0
1/

Historical data for'74, '75: estimate of 80% complete by Jan. 1, 1977 for
1977, 90% complete for Jan 1, 1978; 95% complete by Jan. 1, 1979; 100%
complete by Jan.:1, 1980. ($7.8 billion). Offsetting depreciation of 5%
per annum on value in place beginning in 1978. Value = actual cost until
start date, then actual cost less 5% depreciation on historical cost
(assumes 20 year field life).

2/ '
"~ Figure at Alaska Arctic Gas estimate, (DOI's final EIS), escalated by 5%
per year from 1974 base, FEIS, p. 19, Alaska volume.

3/

" As stated by E1 Paso Alaska and reported by ISER in the Aerospace Corp.
study, "Impact on the Alaska Economy of Alternative Gas Pipelines," A
Report, April 1875; State of Alaska Dept. of Revenue. Inflated by 5%,
compounded annually for 2 years, to reflect a Jan. 1, 1978, starting

date, and 6 year construction schedule. ‘

4/
" Equals 1.5 times the predicted cost of the Alcan gas pipeline, Alaska Section
to allow for extensive use of insulating and vertical support members.

5/
" Allows interruption of property tax payments on Trans Alaska pipeline,
due to disaster.

>



