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Introduction

The location of Alaska Outer Continental Shelf (OCS) petroleum resources assures that the onshore
activity associated with their development will occur near small, remote, rural communities. The prob-
lem of modeling the impact of OCS development on these communities is complicated by the non-
marginal nature of the change which will occur. The pattern of change that occurs is likely to be
dominated by the size of the exogenous change relative to the size of the community. When the OCS
development is relatively large, as in most potential cases of OCS development in rural Alaska, the pat-
tern of local economic response to exogenous forces may change as the structure of rural economic and
demographic relationships change. This paper addresses the need to take account of the potential for
structural change in modeling economic impact.

Economic impact as used in this paper, is the change from some projected future pattern of growth as
a result of a specific project. The modeling problems addressed in this paper are concerned with the
accuracy of a projection of the economic impact in the sense that we wish to limit the uncertainty
involved in our projections. The accuracy of an impact projection depends on three separate sets of
assumptions: 1) assumptions about base case growth or growth without the project; 2) assumptions
about the pattern and scale of the specific project (the scenario): and 3) assumptions about the response
of the local economy and labor force to the project. Modeling addresses this last set of assumptions, but
the results of the modeling effort are significantly influenced by both base case and scenario assump-
tions.

The extent of our concern with accuracy in impact modeling, or more importantly, the resources we
devote to improving the accuracy of a model depends on the uses and timing of the projections. Impact
projections have two basic uses: decision making and planning. The first step in which projections are
used in the process of OCS development is the decision to lease tracts. Projections of impacts are used at
this stage in the process to weigh the benefits of development against the costs. What is needed at this
stage is a feeling of the order of magnitude of the impacts, not an exact projection. Once the decision to
lease is made, projections are needed to plan ways to mitigate the impacts. The need to invest in public
or private infrastructure and services to meet the increased population requires a fairly certain estimate
of the level of future population. Our concern with accuracy is greater in the planning stage.

The point in time the projection is made also influences our concern with accuracy. The farther out in
time the OCS development is planned to occur, the less we should be concerned with the accuracy of
our model. The farther out in time an event will occur, the more likely it is that important parameters
will change, so spending a great deal of resources on modeling will not guarantee the accuracy of pro-
jections. The timing of the projection also influences the information we have about the magnitude and
path of resource development.

Bender and Juers (1975) call uncertainty about the character of resource development one of the
major planning problems faced by communities. The less we know about the dimensions of the
development {i.e., how much oil, what the industry plans to do), the less concerned we should be with
the accuracy of our models. If we don't know the parameters of petroleum development. even a perfect
model will not guarantee the accuracy of a projection. In devoting resources to improving the accuracy
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of our models, we should be most concerned with short-run planning applications. The remainder of
this paper examines the particular problem of structural change, and the necessity of incorporating
structural change in the projection of impacts.

Impact Projection in Rural Alaska :

Traditional approaches to describing regional economic growth are not appropriate for forecasting
the impact of OCS development in rural Alaska. The traditional approach of economic base theory
makes two essential assumptions about regional growth which differ in subtle but important ways from
the economic growth process in rural Alaska. These assumptions are that the growth of the economy
results from growth in the basic sector and that population growth is determined by economic growth.
The linkages between basic and support sector employment and population are not so direct in rural
Alaska as usually assumed. Nonwork sources of income and the potential for exporting labor also in-
fluence the growth of the economy. These factors, along with the importance of subsistence, limit the
need and the desire to migrate in response to a lack of employment. _

The development of resources in enclaves, such as Prudhoe Bay, with few links to the local com-
munities means that basic sector activity can occur with no economic impact on local communities.
These differences must be incorporated in any modeling effort which describes rural Alaska.

A more important problem faced in modeling rural Alaska impact is how to incorporate structural
change into the analysis (i.e., the change in the basic relationships in the economy). For example, in
traditional types of explanations of economic growth, the multiplier describes the relationship between
the basic and support sectors: a change in this multiplier is structural change.

Rural Alaska economies are in the transition stage between pure economies and market economies
(Fisk, 1975). Table 1 shows that the subsistence economy is still relatively important in rural Alaska.
This transitional nature and the small size of the cash economy insures that structural change would
occur in response to OCS development.

There are three structural relationships which are especially important in determining the impact of
energy development. These are the local. economic response (multiplier), the rate of labor force par-
ticipation, and the residency of energy workers. The primary determinant of changes in each of these is
the size of the local economy. As the size of the local economy increases, we expect these relationships
to change. VWe describe the process of structural change and evidence of the potential for change in each
of these relationships below.

Table 1. Share of Food from Subsistence Economy

Region Most About Half Some None
Alaska’ 30.5 27.7 28.9 11.6
Y ukon-Porcupine* 27.0 28.0 24.0 21.0
North Slope* 30.0 15.0 42.0 13.0
Nunam Kitlutsisti* 201 29.6 33.2 8.2

‘Nathan and Associates, 1974, T2A-6.
‘ISER, 1978, T5-3.

ISER, 1931. T5-13.

‘PAL, 1981, TE-1.

Local Economic Response

The respcnse of the local support sector to exogenous increases in economic activity is a major com-
ponent of community economic response. The local support sector consists of that portion of the local
economy which provides goods and services to the community. The relationship between exogenous
changes and the change in the local support sector is usually described by a multiplier. The multiplier
shows the increase in local support or endogenous economic activity which occurs in response to
changes in basic or exogenous activity. For marginal changes, this multiplier could be assumed to
remain constant, and past relations could be assumed to describe the response. However, we would not
expect the multiplier to be static in rural Alaska as changes in the multiplier will reflect structural
change.

78




Multipliers have shown considerable variation in rural Alaska. In typical impact studies, historical
ratios are used to represent the local economic response to exogenous change. Table 2 illustrates the
problems with this simple approach to estimating multipliers. The simple ratio approach will not pro-
vide an accurate description of the local economic response for two reasons. First, there is a great deal of
variability among years, so that a simple ratio will not accurately describe the response over the projec-
tion period. Second, there is some evidence that these ratios change with growth, and a simple ratio will
not describe growth over time. To accurately project the response of rural Alaska economies to OCS
activity, we need a model which accounts for potential changes in the multiplier.

A more appropriate description of the causes of support sector growth in rural Alaska assumes local
growth is a function of growth in the local market. The market is determined by the income and
number of local residents and purchases made by the local resource enclaves. The relationship between
basic sector growth and the growth of the local support sector is not as direct as traditionally assumed
because of the possibility of enclaves, which means that basic sector employment growth does not
necessarily increase the size of the market.

Table 2. Support Sector Ratios

(1970-1978)

SS1'/Basic? SS2*/Basic’ SS1'/Population  .SS2'/Population

Census Division  High Low High Low High Low High Low

Aleutians 237 ) .062 .255 .106 .078 .032 .042 .075
(— (=) (=) (=)

Bethel .278 181 1.085 278 .035 017 153 .026
(+) (+) (+) (+)

Bristol Bay .283 .107 .368 .077 .053 .024 .072 .019
(+) (+) (+) (+)

Kobuk .348 .165 .508 251 .056 .027 .072 031
‘ (=) (+) (+) (+)

Kuskokwim 518 .182 .281 171 .078 .020 .043 .020
(+) (+) (+) (+)

Nome 461 .165 .996 344 .060 .026 .148 .039
(=) : (+) (+) (+)

Wade Hampton 113 .037 696 .206 .015 .003 .051 .027
; (+) (—) (+) (=)

Kenai 567 .287 686 .457 125 .040 JA11 .060
(+) (+) (+) (+)

Kodiak 205 156 446 292 .058 - .041 146 .075
(=) (+) (+) (+)

Seward 196 .067 633 .420 .057 016 .142 .110

(+) (=) (+) (+)

'SS1 includes employment in construction, transportation, communications, and utilities.
*SS2 includes employment in retail trade, wholesale trade, services. and finance.
‘Basic includes employment in mining, manufacturing, government, agriculture, forestry and fisheries.

(—) Decline in ratio over the period.
(+) Increase in ratio over the period.

The size of the local support sector is limited by the size of the market with regional income and
population determining the size of the market. As the region grows, we expect more goods to be pro-
duced and more services to be provided in the region. As the markets expand, local producers will be
able to achieve certain economies of scale which will allow them to compete with goods and services
from outside the region which will, in turn, absorb high transport costs. The scale of the economy in-
fluences the goods and services available in the region, and consequently, the extent of local sector
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growth for each additional dollar of income.

Table 3 provides evidence of the potential tor change in the structure of the local economic response
as the market expands. To investigate the potencial for this type of structural change in response o OCS
activity, we examined the change in support sector employment as the size of local markets changed
both over time and across regional economies {see Huskey. et al.. 1982). The regressions snown in
Table 3 were run for coastal economies in Alaska and for small rural counties in the rest of the United
States. In both cases, empioyment grew faster than population, indicating a change in the relationship

Table 3. Comparison of U.S. and Alaska Support Sector Growth Regression Coefficients

U.S. Alaska’
Sector 1 Sector 2 Sector 1 Sector 2
Constant -22.470 -10.213 -12.902 -10.298
Population® 1.444 ’ 1413 ©1.216 1.394
(13.46) (16.13) (9.45) (12.18)
Per Capita Income 1.656 1.155 919 500
(5.48) (.4098) (7.29) (4.46)
R? 779 825 623 Kolelo)

‘Excludes Kenai from the data set.
*All variables are in natural logs.

Labor Force Participation

The labor force participation observed at any point in time is a function of existing labor market con-
ditions. Because of this, the existing labor force participation rate provides only limited help in predict-
ing how residents will react to changes which affect existing labor market conditions. The existing labor
force participation rate will be less likely to describe tuture response, the greater the discouraged
worker effect. Discouraged workers are those workers who drop out of the labor force because they
know there are no jobs available. One response to increases in economic activity in rural areas of
Alaska will be the entrance of discouraged workers into the labor force.

Labor force participation plays a key role in determining the full response to OCS-generated oppor-
tunities. The response of the local support sector depends on the increase in incomes of local residents
which, consequently. depends on which residents take OCS jobs. The population growth effect of OCS
development will depend on how many of the jobs are not filled by local residents. The lack of cor-
respondence between actual and desired labor force participation makes the projection of future
economic and population growth less than straightforward. To describe future OCS-induced changes,
we need to understand both how the actual labor force participation rate relates to the desired and how
the desired rate increases.

The actual labor force participation rate is defined to be that share of the population either working
or actively seeking work. This rate is related to but not always the same as the desired rate. The most
important reason for this is the discouraged worker effect. When there are only limited employment
opportunities, people may drop out of the labor force because they know there is no chance of finding
a job. In rural Alaska, the small size of the labor markets makes this information easy to get. This ease of
acquiring labor market information and the poor market conditions make the discouraged worker
effect important in rural Alaska.

The small size of rural labor markets and the limited economic activity in rural Alaska suggests that
the discouraged worker effect would be significant and Tables 4 and 5 indicate this. Table 4 shows the
results of a state survey conducted in the Wade Hampton Census Division. This survey compared those
saying they were unemployment by the conventional definition (looking for work) with those
unemployed by a broader definition which includes those who want work but are not looking. The dif-
ference in these two definitions measures the discouraged worker effect. Table 5 shows the extent of
this effect; the unemployment rate almost doubles under the broad definition, rising from 25 to 49 per-
cent. This means in Wade Hampton, there are almost three times as many potential workers available
than measured by the conventional definition. Ignoring the discouraged worker would, in this case,
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seriously overstate the need for migrant workers to respond to OCS activity.

The desired rates of participation can also be expected to change over time; as the economy grows.
we would expect the structure of labor force participation to change. Kleinfield’s descriptioin of the
rapid increase in female labor force participation in response to the increase in employment oppor-
tunities is one example of this type of structural change (Kleinfield, 1981).

Growth of the local economy may actually increase the desired labor force participation. In rural
Alaska the desired labor force participation rates are higher in the larger, more developed economies ot
the regional centers. This type of structural change must also be incorporated into the projections.

Table 4. Desired Participation and Actual Participation

Statewide Percent
Had Job in Previous Year! 61.9
Wanted Job, Did Not Have One' 15.9
Had Full-Time Job? 29.4
Wanted to Work Full Time’ (in home village) 53.9

Nunam Kitlutsisti*

Want More Paying Jobs 87.2

Yukon-Porcupine’

Had Year-Round Job, 1976 38.0
Wanted Year-Round Job 54.0

'Nathan and Associates, 1974, T2H-4.
*Nathan and Associates, 1974, T2H-5.
*Nathan and Associates, 1974, T2H-6.
‘PAL, 1981, TB-4.
SISER, 1978, T5-2.

Table 5. Discouraged Worker - Wade Hampton

Unemployed Unemployment Rate
Converttional Definition 282 ) 24.7%
(actively loeking for work)
Broad Definition 820 48.8 %

{not looking for work)
Source: Alaska Department of Labor, 1981, T8.

The change in desired labor force participation results from three general effects associated with the
growth of the rural economies. These changes can all be explained in a model of labor supply which
describes the trade off between market work, leisure, and nonmarket work (Huskey, et al., 1982). The
three effects are an increase in real wages, changes in subsistence, and changes in the marginal utility of
income.

Increases in the real wage for market work results from an increase in average wage of those
employed, a decline inthe cost of living, or an increase in the probability of employment. Each of these
will probably result in an increase in the real wage as the market increases. Increases in the real wage
will most likely lead to a substitution of market work for nonmarket work and leisure. Changes in the
cost, productivity of time, and the utility of subsistence will also change the desired participation in
market work. As the population in a region grows, the costs of subsistence are likely to increase and the
productivity decrease, which should increase the labor force participation. Finally, as an economy
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grows, more goods and services will be made available. and costs will be reduced. which will increase
the utility ot a dollar of income. As the value of a dollar (in terms of what it can buy) increases,
individuals will participate more in the market economy. In addition, the increased employment oppor-
tunities will allow that proportion of the population which would have migrated to find jobs to stay.
The higher labor force participation rate of this group will increase the average rate.

Residency of Workers

The tinal relationship of importance to impact analysis is the proportion of the immigrant population
which lives outside of an enclave in the community. Migrants in the community bring families and will
increase the population effect of OCS development. This in turn will increase the secondary economic
response to OCS development.

The residency share of migrants depends primarily on the policies of the oil ccmpanies. If they decide
to base operations away from any community, the residency effect will be low. If oil companies pay
trips to some base, such as Anchorage, the residency effect will also be low. Given an oil company
policy, the residency will be higher the larger the economy. Although Alaska has only extreme
examples, such as Prudhoe Bay, the attraction of larger communities has been shown in other research,
and we would expect a similar pattern. The larger communities offer more amenities and housing for
the migrants, so we would expect more people to migrate in response to OCS development.

Effects of Structural Change on Base Case and Impact Projections for Rural Alaska

In this section, we examine the effects of structural change on base case and OCS impact population
projections for the Aleutian [slands. These provide an indication of the relative importance of structural
change in different modeling circumstances.

The projections were done using a model developed by the Institute of Social and Economic Research
as part of the Alaska OCS Socioeconomic Studies Program, in order to project the impacts of OCS
development on small Alaskan communities or regions. The model is referred to as the Small Com-
munity Impact Model, or “SCIMP.” A detailed description of the model is presented in Knapp (1982).

The SCIMP model is divided into four separate sectors—the baseline sector, the short-term impact
sector, the long-term impact sector, and the secondary impact sector. In each of these sectors. the model
projects separate the major demographic events—births, deaths, and migration—which determine
population change. The sectors are linked through labor supply and demand considerations.

In the baseline sector, the model projects population and employment which would occur in the
absence of industrial development. In the short-term impact sector, the model projects population and
employment changes which would occur in response to short-term impacts. The impacts occur primari-
ly as a result of employment of local labor by the impact industry, and importation of labor to fill jobs
not filled by local labor. Short-term imported labor is implicitly assumed to leave after each year. In the
long-run impact sector, a portion of the import labor is assumed to reside permanently in the communi-
ty, resulting in a changing age structure of the impact population. The secondary impact sector projects
seconday employment generated by employment in the short-term and long-run impact sectors, as well
as migration to fill these jobs and jobs left vacant by local residents taking impact mdustry jobs. Finally,
a summation sector calculates summary outputs of the model.

The primary determinant of population change in the SCIMP model is usually migration, which
occurs in response to changes in employment opportunities. Employment is calculated as the sum of
basic or exogneous employment and endogenous support sector and government sector employment.
Government employment is a function of population. Support sector employment is calculated by
multiplying basic sector employment by a simple multiplier.

To examine the effects of structural change on population projections of the model, we ran three dif-
ferent sets of projections for the Aleutian Islands, incorporating different assumptions about growth in
the base case (without OCS) and the size of the employment impacts of OCS. For each of the three
combinations of assumptions, we ran the model twice—once with “structural change” and once
without “structural change.” In the case without structural change, the support sector multiplier was
assumed to remain constant at the current ratio of endogenous to exogenous employment, or .26. In the
case with structural change, the multiplier was assumed to follow a logarithmic growth path as popula-
tion grows, as defined by the current multipliers for the Aleutians and for Kenai. This growth path is
given by the equation
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Multiplier = -2.225 + .291 log (population).

Thus. a very simple model of structural change was used, based on very limited cross-seczicnai
evidence. However. the results serve to illustrate the possible relative importance of structurzi charze
under different modeling circumstances.

Difterent base case growth paths were projected based on differing assumptions about the grow:h ot
an onshore bottomfish processing industry in the Aleutians. OCS impacts were for a typical 3ering Sez
OCS sale, with the greatest impacts occurring during the construction period from 1986-1920. Under
the “low impact population” assumption. only a small share of OCS workers become local resicents.
while under the “high impact population,” over half of OCS workers become local residents.

The three sets of model projections are presented in Tables ¢-8. In Table &, a low growth base case
and low impact population are assumed. In this case, there is relatively little effect upon the moce:s
projections when structural change is allowed for. Base case population projections ditfer by oniy one
in the maximum impact year of 1989, while the total projected impact increases by only 32, or tive per-
cent.”

[n Table 7, a low growth base case and a high impact population are assumed. Here the esfects of
allowing for structural change are much more significant. Although there is little change in the base case
projections, when structural change is allowed for, the 1989 impact population increases by 434. or 22
percent.

In Table 8, a high growth base case and a high impact population are assumed. Here. allowirg or
structural change results in much higher projections of the base case population, especiaily in :he zinai
vears of the projection. In addition, projected peak year {1989) impact population increases by 722 or
31 percent. .

These three examples illustrate a simple but important point concerning the significance or
population-related structural change when modeling small communities. If little change is expacted in
the base case and if the impacts are expected to be small, then structural change is unlikely to occur to
any great degree, and models which do not account for structural change are likely to provide
reasonable projections.

However, the more that growth can be expected to occur, either in the base case or due to an impact
industry such as OCS, the greater the potential importance of structural change. In effect, the grezter
the impact projected by a model, the greater the chance that the impact will be underestimated uniess
the model also takes account of structural change which the impact might bring about.

*The SCIMP model slishtle wderskutes He fotal impuct in the strichural dunyge case, bense He mudtiplicr s iadided wsing fotal (residont onl
intpuct) popudation, leading to an overestinute of struchural clumge in the bise wise,
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Table 6. Effects of Structural Change on Base Case and Impact Population Projections:
Low Growth Base Case and Low Impact Population

Year

1930
1981
1982
1933
1984
1985
1982
1987
19838
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Year

1980
1981
1982
1983
1934
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
19938
1999

2000

Base Case Population Projections

Without Structural Change

5125.
5213.
5304.
5481.
5620.
5735.
5804.
5845.
5857.
5949.
6040.
6131.
6222.
6312.
6402.
6491.
6579.
6067.
6314.
7024.
7271.

Impact Population Projections

Without Structural Change

173.
395,
491.
592.
420.
33,
22.
23,
23.
24,
24,
25.
26.
26.
26.

‘With Structural Change
51235
52135,
3304,
3481
5020.

1
i

4y

With Structural Change

0.
2.
4.
8.
21.
179.
409.
514,
624.
452,
50.
24.
24,
25.
26.
26.
27.

b4

aw?

28.
28
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Table 7. Effects of Structural Change on Base Case and Impact Population Projections:
Low Growth Base Case and High Impact Population

Base Case Population Projections

Year Without Structural Change With Structural Chargs
1930 5125. 5125,
[931 5213. 5213,
1932 5304. 5304,
(983 5481. 5431,
1984 5620. 5020,
1935 5735. 5735,
1986 5804, 5303,
1987 5845. 5840
1938 5857. 5846.
1939 5949. 5859.
1990 6040. 5951.
1991 6131. 6135.
1992 6222, 6220,
1993 6312. 631c.
1994 6402. 6407,
1995 6491, o490,
1990 6579. oo3”.
1993 6814, 7102.
1999 7024. 7395,
2000 7271. 7720.

Impact Population Projections

Year Without Structural Change With Structural Change
. 1980 ~ 0. 0.
1981 0. 0.
1982 'S, : 5.
1983 - 14. ‘ 14.
1984 122. 122,
1985 469. 468.
1986 1039. 1103.
1987 1720. 1915,
1988 2062. 2406.
1989 2524, 3018.
1990 1906. 2393,
1991 683. 928.
1992 651. 794,
1993 645. 769.
1994 645. 769.
1995 645. t 774.
1996 646. 776,
1997 647. ' 776.
1998 645. 777.
1999 638. 777.
2000 629. 777.




Table 8, Effects of Structural Change on Base Case and Impact Population Projections:
High Growth Base Case and High Impact Population

Year

19380
[981
1932
1933
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1993
1999
2000

Year

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Base Case Population Projections

Without Structural Change

5125.
5215.
5371.
5049.
5920.
0277.
6844.
7584,
8476.
9656.
1104 1.
12634,
14445.
16484.
18762.
21292,
24085.
27154,
30512.
34172
38146.

Impact Population Projections

With Structural Change

Without Structural Change

0.

0

6.
LS.
118.
459.
1024.
1708.
2067.
2529.
1896.
ol5s.
503.
412,
298.
167.
165.
165.
165.
165.
166.

<
’

D ot
— 1 Y

IO & T VT I Qi)

AFL)
o1

Sl 0 'n

With Structural Change

0

0

o]
1&.
119.
457,
1126.
1991.
2570.
3313,
2098,
1046.
304.
672,
536.
371.
249,
251.
258,
265,
271
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Conclusions

The change in the structure of important economic relationships in response to OCS development
must be incorporated into impact models used in rural Alaska. In this paper we have shown that the
potential for structural change exists in rural Alaska among three important relations: tne local
economic response, the labor force participation, and the residency of immigrants. Each of these relza-
tions both affects and is affected by the growth of the economy. When OCS activity represents a non-
marginal change to the economy, structural change will occur.

We have also shown, using the SCIMP model. the difference in the projected impact which resul:s
trom incorporating structural change. The incorporation of structural change in an economic impact
model makes the impact more sensitive to the base case assumptions. If a particular economic relation
depends on the size of the local economy, the size of impact will depend on the level of base case activi-
ty. This means that improving a model’s ability to incorporate structural change also entails increasec
effort at improving the base case.

Incorporating structural change into an impact model is not a simple task. To date, the growth in rural
Alaska has not been of the type which would indicate a likely pattern of structural change. Research
must focus on cross-sectional analysis of small economies both inside and outside of Alaska.

The incorporation of structural change in an impact model requires a great research effort. Fortunate-
ly, the task can be simplified in some cases. First, when the community is not projected to grow much
or OCS activity is relatively small. the potential for structural change is limited. The relative size ot
OCS activity reflects the decision of the oil industry on the isolation of the industrial activity. Ir OCS
activity occurs in an isolated enclave, the relative effect of development will be small, independent ot
actual size of the activity. This makes the industry’s approach to development an important ressarcn
question.

Secondly, the approach to incorporating structural change should reflect both the use and timing of
the projection. When accuracy is not the prime consideration, sensitivity analysis using different sets ot
reasonable parameters may be enough to provide the necessary information. In this case, the important
question for research is: what are the limits of potential change? When our information about the
pattern of resource development is specific and accuracy is more important, more research effort is
required. The research questions in this case are: what pattern the structural change will follow, and
what are the determinants of the change? Structural change is not linear and the tumning points are
important. :
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