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ECONOMIC STRUCTURE AND SOURCES OF
CHANGE IN THE Igl\éTERMOUNTAIN REGION,
1969-1988

W. Cris Lewis and Douglas Romrell
Introduction

The intermountain region of the United States has undergone pro-
found economic change in the past two decades. The decade of the
1970s generally was characterized by strong economic growth—
employment, income, and population increased more rapidly than in
most other parts of the country. The national recession in the early
1980s resulted in slower growth in all regions. Special factors affecting
the west led to relatively slow growth throughout the remainder of the
decade for the area.

This paper first analyzes changes in employment growth within and
among the several state economies in the region (i.e., Arizona,
Colorado, ldaho, Montana, Nevada, New Mexico, Utah, and Wyoming)
for four periods between 1969 and 1988. Of particular importance is the
difference in state growth rates in the region in the 1970s in contrast to
growth in the 1980s which generally was much slower in both absolute
and relative terms. For example, with the exception of Arizona and
Nevada, employment in the other mountain states grew at approxi-
mately twice the rate during the period 1969-1979 than it did in the 1979-
1988 period. Growth in the region was particularly slow in the 1984-1988
interval. This slower economic growth resulted in a number of economic
and social problems for these states.

This paper makes a detailed analysis of employment changes in
each state using regional shift or shift-share analysis. This analytical
technique has been used widely to explain the sources of employment
change in a region; essentially it involves decomposing employment
change into three components or sources of change:

« A national growth component that measures the change in
regional employment associated with overall change in the
national economy;

“The authors are professor of economics and research assistant,
respectively. The comments of an anonymous referee are appreciated.
The support of the Utah Agricultural Experiment Station is
acknowledged. Part of the research on this paper was completed while
Lewis was a visiting professor at Brigham Young University, Provo,
Utah.
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» An industry mix or structural component that identifies the
change in employment due to the particular mix of industries in
the region; and

+ A competitive or differential component that nets out the
effects of national growth and industry mix in order to identify
the part of employment change associated with the unique
locational advantages of the region.

That is, the competitive component measures the region’s ability to
compete for shares of employment independent of changes in the
national economy or the region’s particular mix of industries.

The shift-share analytics will allow a test of the conventional wis-
dom that the relative decline of most states in the region in the latter
part of the study period was the result of economic decline in agriculture
and mining (i.e., the hypothesis that the relative slowing in the pace of
economic activity in the west was an industry mix problem). Although
the aggregate shift-share analysis indicates the relative decline of the
region was the result of competitive characteristics and not the mix of
industries, the disaggregated shift data assign a significant part of
decline not only to agriculture and mining but also to manufacturing.
This analysis is developed in considerable detail later.

Finally, the stability of the competitive components is investigated
using the approach outlined by Holden, Nairn, and Swales (1988). This
analysis suggests relative stability in these components, at least for
the region and time period under study. Because this topic is somewhat
tangential to the main theme of the paper, it is reported in Appendix B.

The Shift-Share Model

The shift-share model, well-known among regional scientists,
decomposes the change in some measure of regional economic activity
{e.g., employment, income, output, etc.) into three aggregate compo-
nents.

National Growth Component

The national growth component (N) measures the change in activity
in the region if growth in the region had mirrored the national growth
trend. Define:

Regional employment in the ith industry;
Total employment in the region;

National employment in the ith industry; and
Total employment in the nation.

mio o
]
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Using the superscripts b and t to represent the base and terminal peri-
ods, respectively, the aggregate national growth component for the
region is:

(1) N = [(EVEP) - 1]e.
Industry Mix or Structural Component (M}

The growth of a region will deviate from the national growth rate
because a region may have a mix of industries heavily weighted in favor
of rapidly growing or slowly growing industries and/or because of the
region’s differential ability to compete for shares of industrial activity.
The aggregate effect of the region’s industrial structure is measured by
the industry mix or structural component (M) where:

@M= [(EVE) - (EVEL)er.
1

Essentially, the industry mix component is a weighted average of the
net growth rates’ for all industries in the nation, where the weights are
the regional employment levels in each industry.

Competitive Share or Differential Component (C}
Finally, the specific locational advantages of the region are

hypothesized to be measured by the competitive share or differential
component (C), defined as:

(3)C =3 [(eVer — (EVE e
]

where:

[(eVe})— (EVE)] = The differential growth rate defined as the
regional growth rate minus the national growth
rate for each industry.

1The term net growth rate refers to the bracketed part of equation
(2) which is the difference between the industry growth rate and the
national growth rate.
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As the former accounts for both the national growth and industry mix
effects, the difference in these growth rates is offered as a measure of
a region’s ability to compete for shares of economic activity.

The sum of the three components is identically equal to the change
in total employment in the region. That is,

(@) et-eb=N+M+C.

Thus, at its most fundamental level, the shift-share model is an
accounting method of decomposing an historic change in an indicator of
regional economic activity.

Development and Application of the Shift-Share Model

The shift-share approach first was used some 30 years ago by
Fuchs (1959), Ashby (1964), and by Perloff, Dunn, Lampard, and Muth
(1960) in a major study of regional economies in the United States.
Various extensions and refinements of the basic model have been
offered. For example, Esteban-Marquillas (1972) demonstrates that
industry specialization in a region could influence the competitive com-
ponent and offers a method for adjustment. Arcelus (1984) extends the
analysis to incorporate specific regional factors, and Sihag and
McDonough (1989) demonstrate how the international economy could
be added as another component of change or influence on the regional
economy. Barff and Knight (1988) introduce the concept of dynamic
shift-share analysis that involves serial change in the base year as
explained below.

The shift-share approach has been subject to criticism. Houston
(1967) emphasizes the lack of a strong theoretical foundation, although
Casler (1989) offers such a foundation in the form of a regional input
growth model. Brown (1969) shows that the competitive component is
not sufficiently stable over time to allow the shift-share method to be a
useful projection technique. This conclusion has been supported by
others, including Andrikopolous, Brox, and Carvalho (1990) most
recently. Further, MacKay (1968) is critical of the failure of the model to
account specifically for interindustry relationships that form the foun-
dation of input-output analysis.

Perhaps the most severe attack has been leveled by Holden, Nairn,
and Swales (1989) who argue that as a technique for accounting for
regional economic change the approach has value, but that the largely
implicit theoretical basis for the model must be developed more com-
pletely. Further, they show the conditions under which the competitive
and industrial mix components will be independent.
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The traditional approach to shift-share analysis has been to relate
all changes to a single base year. Thirlwall (1967) and others show that
this can result in two problems. First, the subsequent growth rates for
each industry are being weighted by the base year proportions of
employment in each industry. If those proportions are changing signifi-
cantly, the estimates of the industry mix and competitive components
will be biased. Second, if the region is growing more (less) rapidly than
the national economy, use of only one year as the base will result in an
overestimate (underestimate) of the national growth effect.

Barff and Knight (1988) demonstrate these problems and recom-
mend the use of what they term dynamic shift-share analysis, where the
shift components are determined annually for the entire study period
with the base year continuously changing. The annual components are
summed over the entire multiyear period. This dynamic approach is
used in this study. The shift components are computed for each year,
with the base year continuously updated. Then the components are
added for each of the four subperiods used in this study, i.e., 1969-
1974, 1974-1979, 1979-1984, and 1984-1988.2

Mead and Ramsay (1982) outline a method for measuring the rela-
tive importance of the four basic components or determinants of change
in the regional economy (i.e., the region’s initial structure of industries,
the national effect, the industry mix effect, and the competitive effect)
between the two different time intervals. First, equation (4) is rewritten
as:

(5) Ae=w'(N+M+C)

where:
Ae = (1 x n) vector of employment change in each industry
in the region, (Ae = Ae;, i=1,...,n);
w = Vector of base year employment levels in each indus-
try; and
N,M,andC = Vectors of industry-specific national, industry mix,

and competitive components of change.

Taking the total differential of equation (5) yields:

(6) dA® = [dw'(Ng + Mg + Co)] + [W' + (dN + dM +dC)].

2Note that there are three periods of five year duration and one that
is four years in length (i.e., 1984-1988). Because the last period is
shorter, this must be kept in mind when interpreting the data that follow.
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The first term on the right side of equation (6) is a measure of the effect
of the change in the region’s industrial structure, given the characteris-
tics of the national, industry mix, and competitive effects during the first
period. The second term is the change in regional employment associ-
ated with the national, industry mix, and competitive effects of the
second period, holding the region’s industrial structure constant.

Mead and Ramsay apply this model to data for Massachusetts for
two recession periods (i.e., 1973-1975 and 1979-1980). They find that
the change in the state’s industrial structure eased the magnitude of the
recession in 1979-1980 by more than 6,400 jobs, aithough the largest
share of employment change (almost 84 percent) was due to what they
define as exogenous pure recession effects (i.e.,Wg * (@dN +'<ﬁ)).

Riefler (1986) uses the Mead-Ramsay framework to measure the
differential response of the Nebraska economy to the two severe
national recessions in 1973-1975 and 1981-1982. He shows that while
the traditional shift-share analysis suggests a somewhat similar
response of the state's economy in both periods, the Mead-Ramsay
decomposition documents that both changes in the employment base
and changes in the “regional competitiveness of the local economy
during the six year-period between the onset of the two recessions were
significantly affected by the relative performance of the economy”

(p- 29).
The Intermountain Economy, 1969-1988

The conventional explanation for the relative growth of the inter-
mountain economy in the 1970s emphasizes the region’s dependence
on natural resource-based industries such as agriculture and the
extraction and processing of mineral resources, including coal, oil, and
gas. For most of this decade, these were growing industries. The agri-
cultural sector expanded as rapid growth in export demand, among
other factors, generated significant increases in both agricultural prices
and income. Farmers responded by increasing their productive capabil-
ity.2 In addition, rapid development of coal, oil, gas, and other mineral
products in the 1970s followed higher relative prices for these com-
modities, and this resulted in significant economic opportunities for the
region. During the 1969-1979 period employment in every state in the
region grew faster than in the nation. The average growth rate for the

3Not only did output and income rise in agriculture, but farm
employment rose in four of the eight states (i.e., Idaho, Nevada, New
Mexico, and Wyomin?) during the 1969-1979 period. Trends in
employment in agriculture returned to their historic pattern in the
subsequent decade as all eight states experienced declines in farm
employment.
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region was about twice that for the country. Of course, population
increased as large numbers of individuals and families moved into the
region to take advantage of the employment opportunities and high
wage rates.

Unfortunately, the economics of these industries changed dramati-
cally in the 1980s as energy prices fell and revised projections of
demand for electric power reduced the need for planned generating
plants and the associated potential coal production. Further, the agri-
cultural sector slumped as increased production capability led to lower
prices and income when export demand declined. During the period
1979-1988 not only did employment growth in the nation slow, but
growth in the intermountain region generally slowed even more dramati-
cally. Table 1 shows that between 1979 and 1984 three of the eight
states grew at less than the U.S. average, with Idaho experiencing a
decline in employment. Between 1984 and 1988 Arizona and Nevada
continued to achieve rapid gains in employment, but the other six states
recorded growth rates below the national average. Wyoming experi-
enced a 6.7 percent decline in employment, losing some 18,000 jobs
between 1984 and 1989.

Growth rates for the region of 26.5 percent and 27.6 percent for the
period 1969-1974 and 1974-1979 were followed by growth rates of only
14.0 percent and 10.2 percent in the two subsequent periods. The
growth rate of the region relative to that in the U.S. declined in each
subperiod, but was above the national average until the 1984-1988
period. There was clearly a dramatic change in both the absolute and
relative growth of the region after 1979.

The pattern of change is seen easily by reference to the graphical
presentation in Figure 1, which shows employment growth in each state
relative to national growth for each of the four periods. With the excep-
tion of Arizona and Nevada, where above average growth was recorded
in all periods, the other six states experienced relative growth declines
in the later periods. For example, relative growth was above average in
all intermountain states for both the 1969-1974 and 1974-1978 periods,
below the national rate in three of those states for the 1979-1984 period,
and below average in six of the eight states in the recent period.

The strong economic conditions of the 1970s resulted in a new set
of expectations among area residents. Some areas within the region,
especially those outside the metropolitan areas that had been charac-
terized by low incomes and declining employment, enjoyed a period of
rapid growth. State tax revenues increased rapidly, allowing expansion
in both the range and quality of public services. Unfortunately, these
conditions changed dramatically in the 1980s. The higher expectations
generated in the previous ten years were met with disappointment as
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economic conditions deteriorated, bringing relative declines in employ-
ment and much slower real wage increases generally.*

The tales of the boom-bust cycle in such communities as
Parachute Creek, Colorado; Rock Springs, Wyoming; Vernal, Utah; and
a number of others are well known. As the rapid population growth of the
1970s gave way to population decline in the early 1980s in these cities,
the multiplier effect of declining employment took its toll. The construc-
tion industry was especially hard hit. The rapid building pace recorded
earlier had attracted numerous construction workers and firms who
subsequently found little demand for their services. Population declines
in the former boom towns left many residential and business properties
vacant. As occupancy rates declined, so did rental and market values.

The above average employment growth in the region in the 1970s
led to a similar change in relative per capita income. (See Table 2.) Per
capita income was 88.5 percent of the national level in the intermountain
region in 1969. It increased to 94.8 percent by 1979, but fell to 88.3 per-
cent by 1988. This general pattern of increase from 1969 to 1979 and
then decline by 1988 is observed in every state in the region. For
example, in Wyoming, the per capita income relative declined from
110.9 to 82.5 between 1979 and 1988. In Utah, the combination of a
stagnant economy and an unusually high birth rate led to per capita
income falling to a level 26 percent below the national average by 1988.

Of course, the region was not without its success stories in the
past decade. For example, the southern Arizona economy continued to
grow rapidly. The Phoenix and Tucson metropolitan areas had a com-
bined population of just over one million in 1969, but had increased to
almost three million by the end of the 1980s. Nevada also continued to
show dynamic growth, especially in the Las Vegas and Reno areas.

Sources of Employment Change in the Intermountain
Region, 1969-1988:
Aggregate Shift Effects

The changes in employment during each of the four subperiods
under study here have been decomposed into the three shift-share

4Utah had the particularly unigue situation of having experienced
significant net inmigration in the 1970s coupled with the highest birth
rate in the nation. This left the state with the youngest porulatlon in the
country. For example, nationwide 26 percent of the population is under
the age of 18; in contrast, 37 percent of Utah’s population is less than
that age. The combination of a stagnant economy and rapid population
growth resulted in an enormous public finance problem of providing
educational services for a large and increasing number of school age
children at the same time that the relative financial ability of state and
local government to provide these services was declining.
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components of change. The percentage industry mix and competitive
components® of change are summarized in Table 3 and shown graphi-
cally in Figures 2 and 3.

The aggregate industry mix or structural effects are positive except
for Idaho for every period and Montana and Wyoming in the latest
period. These structural effects tend to be small, however, relative to
the size of the aggregate competitive components. For example, the
typical competitive component is about ten times greater than the cor-
responding structural component. An initial interpretation of these data
is that most of the employment change in these states is explained by
factors other than the mix of industries; thus, the hypothesis that
declines in mining and agriculture caused the relative decline of the
intermountain economy is not supported, at least by the aggregate shift
components. The data suggest that the source of the economic prob-
lems was a decline in the region’s ability to compete for its share of
national employment growth.

This explanation is consistent with the tendency of the percentage
competitive components (Table 3 and Figure 3) to decline over time in
every state. For example, for the first two periods, the competitive com-
ponent is in excess of 10 percent of base year employment in all states
but Montana and New Mexico. But during the 1979-1984 period only
Arizona had a compestitive component in excess of 10 percent, while
this component was negative in three states. For the latest period the
competitive component was negative in six of the eight states. Clearly
this quantitative perspective indicates that one explanation for the rela-
tive decline in economic activity in the 1980s was the region’s general
inability to maintain its relative share of national employment.®

The aggregate shift components, however, may tend to obscure
significant effects at the individual industry level. For example, the rela-
tively small aggregate industry mix effect may be the result of large
negative values in one set of industries being offset by large positive
values for other industries.” Thus, it is important to examine the shift
data at a finer level of disaggregation.

S5The percentage components are computed as the ratio of the
component divided by base year employment multiplied by 100. This
adjustment allows for direct comparison of these components among
regional units of different economic size.

6The stability of the competitive component (i.e., its sensitivity to
the industrial structure of the region) is examined in Appendix B. In
general, the competitive effects are found to be reasonably stable.

7The authors are indebted to an anonymous referee for providing
insight on this issue.
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Sources of Employment Change in the Intermountain
Region, 1969-1988:
Disaggregated Shift Effects

The industry-level mix and competitive shifts for agriculture, min-
ing, manufacturing, and all other industry for each state and subperiod
are reported in Appendix A. A summary of those data showing the shifts
as a percentage of total employment change for the 1984-1988 period is
presented in Table 4.8 The industry mix effects for these three basic
sectors are negative and represent a significant part of employment
change. For example, the unweighted averages of these percentage
industry mix effects are -30.0 for agriculture and -21.7 for mining.
Further, in the manufacturing sector, the average shift is about -18.5
percent of total employment change. The explanation for the relatively
small aggregate industry mix effects is that the relatively large negative
effects in agriculture, mining, and manufacturing are being offset by
positive structural effects in other sectors.

The competitive shifts for these three industries for the 1984-1988
period tend to be relatively small (i.e., generally less than 10 percent of
the total change in employment), and 12 of the 18 shifts reported are
positive. In contrast, the compstitive shifts in the combined other sec-
tor tend to be large and negative. Comparing the industry mix and
competitive shifts for agriculture, mining, and manufacturing sectors in
each of the six states reported in Table 4 indicates that the industry mix
shifts are consistently negative and that the absolute value of the
industry mix shift is larger than that for the competitive shifts in all but
two cases of 18 comparisons.?

Thus, the disaggregated data tend to support the hypothesis that
agriculture and mining, along with manufacturing, were instrumental in
the relative decline in the region in the latter half of the 1980s. This cer-
tainly is not obvious in the aggregate shift-share data reported in the
previous section.

Summary

With the exception of Arizona and Nevada, the states in the inter-
mountain region experienced much slower absolute economic growth in

81n order to reduce the volume of data reported, Arizona and
Nevada are not included in this table. Because these two states
continued to record above average growth over the entire study period,
it is useful to focus the analysis on those states where growth was
below average.

9That is, comparing the industry mix shift with the competitive shift
for agriculture, mining, and manufacturing in each of the six states.
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the 1980s than they recorded in the previous decade and generally
slower growth relative to the nation. For the 1984-1988 period, average
growth in the other six states was less than one-half the national rate.
The conventional explanation attributed the decline to the economic
problems in agriculture and mining. An aggregate shift-share analysis of
employment data for these eight states suggests that it was a decline in
the competitive component, not in the industry mix effect, that
explained most of the relative decline and that the hypothesis that the
cause of the decline was associated with dependence on agricultural
and mining industries is not supported.

The aggregate data, however, tend to obscure significant implica-
tions at the individual industry level. For example, for the latter part of
the study period when the relative decline of the region was most pro-
nounced (i.e., 1984-1988), the industry mix components for agriculture,
mining, and manufacturing were negative in every state and generally
accounted for a large share of total employment change. These nega-
tive effects, however, tended to be offset by positive industry mix
components for the other sectors, with the result that the aggregate
industry mix effect was relatively small. Thus, it appears from the
aggregate shift data that the competitive component was the dominant
explanation for the relative decline, when the industry mix effects were
important in reality.

Two conclusions, one empirical and the other methodological, are
drawn from this analysis. First, relative declines in three sectors
(agriculture, mining, and manufacturing) probably were fundamental in
explaining the relatively poor economic of the region in the 1980s.
Second, aggregate shift-share analysis may obscure rather than
explain some regional economic phenomena. While the aggregate shifts
may be of interest, they need to be reported with the shift components
at the individual industry level.
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Table

1

Total Employment, Percentage Change, Relative
Percentage, and Sources of Change

State
Arizona
Colorado
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming

Region
us.
(hundreds)

State
Arizona
Colorado
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming

g

State
Arizona
Colorado
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming
Region

1969-1988
Total Employment
1969 1974 1979 1984 1988
697,730 939,235 1,221,263 1,497,394 1,803,574
970,912 1,243,994 1,565,233 1,856,474 1,936,969
308,848 376,260 465,148 464,240 496,754
290,273 338,653 394,002 405,565 411,093
239,645 311,755 461,065 522,337 644,365
388,416 471,364 586,682 647,761 700,021
435,500 536,155 672,449 751,591 827,603
155,424 191,613 261,362 271,174 253,048
3,486,648 4,409,029 5,627,204 6,416,536 7,073,427
89,519.8 98,528.6 111,631.9 119,485.2 132,502.5
Percentage Change in Employment
1969-1974 1974-1979 ~ 1979-1984  1984-1989
34.61 30.03 22.61 20.45
28.13 25.82 18.61 4.34
21.83 23.62 -0.20 7.00
16.67 16.34 2.93 1.36
30.14 47.89 13.29 23.36
21.36 24,46 10.41 8.07
23.11 25.42 11.77 10.11
23.28 36.40 3.75 —6.68
26.45 27.63 14.03 10.24
10.06 13.30 7.03 10.89
Percentage Change Relative to the Nation
1969-1974  1974-1979  1979-1984  1984-1989
3.44 2.26 3.21 1.88
2.79 1.94 2.64 0.40
217 1.78 -0.03 0.64
1.66 1.23 0.42 0.13
3.00 3.60 1.89 2.14
2.12 1.84 1.48 0.74
2.30 1.91 1.67 0.93
2.31 2.74 0.53 -0.61
2.63 2.08 1.99 0.94
1.00 1.00 1.00 1.00
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Table 2
Per Capita Income and Per Capita Income Relative to U.S.
Average in the Intermountain States
1969-1988

Per Capita Income

State 1969 1974 1979 1984 1988

Arizona 3,287 4,989 8,305 11,969 14,970
Colorado 3,495 5,343 8,945 14,092 16,463
Idaho 2,999 4,934 7,446 10,361 12,665
Montana 4,244 6,073 10,204 13,825 17,511
Nevada 3,130 4,776 7,412 10,826 12,866
New Mexico 2,848 4,137 7,294 10,520 12,488
Utah 2,991 4,452 7,185 10,110 12,193
Wyoming 3,261 5,156 9,657 12,252 13,609
Reé;ion 3,267 4,965 8,254 12,045 14,559
u.s. 3,698 5,434 8,706 13,825 16,489

Per Capita Income Relative to U.S. Average

State 1969 1974 1979 1984 1988

Arizona 88.9 91.8 95.4 86.6 90.8
Colorado 94.5 98.3 102.7 101.9 99.8
Idaho 81.1 90.8 85.5 74.9 76.5
Montana 114.1 111.8 117.2 100.0 106.2
Nevada 84.6 87.9 85.1 78.3 78.0
New Mexico 77.0 76.1 83.8 75.9 75.7
Utah 80.9 81.9 82.5 73.1 73.9
Wyoming 88.2 94.9 110.9 88.6 82.5
Reé;ion 88.3 91.4 94.8 87.1 88.3
U.s. 100.0 100.0 100.0 100.0 100.0

Source:U.S. Department of Commerce, Statistical Abstract of the
United States (Washington, D.C.: U.S. GPO, various years)

Table 3
Industry Mix and Competitive Shift Components as a
Percentage of Base Year Employment
ntermountain States
1969-1974 and 1984-1988

Percentage Industry Mix Component

State 1969-1974  1974-1979 1979-1984  1984-1988
Arizona 1.17 1.24 1.59 1.29
Colorado 0.61 0.66 1.46 0.42
ldaho -0.30 -0.98 -0.41 -0.93
Montana 0.41 0.05 0.73 -0.42
Nevada 3.38 3.09 5.18 3.15
New Mexico 1.03 0.95 1.63 0.08
Utah 0.57 0.65 0.42 0.03
Wyoming 1.30 2.55 1.37 —-2.47
Percentage Competitive Component
State 1969-1974  1974-1979 1979-1984  1984-1988
Arizona 21.97 14.94 13.47 7.69
Colorado 16.43 11.11 9.53 -6.73
ldaho 11.47 10.11 -6.49 -2.72
Montana 5.81 2.56 -4.70 -8.62
Nevada 15.63 29.49 0.78 8.96
New Mexico 9.60 9.22 1.55 -2.83
Utah 11.78 10.53 4.13 -0.82
Wyoming 11.40 18.83 -4.76 —14.38
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as a Percentage of Total Employment Change

State
Colorado
ldaho
Montana

New Mexico

Utah
Wyoming

State
Colorado
Idaho
Montana
New Mexico
Utah
Wyoming

Table 4

Industry Mix and Competitive Shifts

Selected Mountain States

Agriculture
-10.59
—23.78

—113.28

- 7.1

-5.02
-14.10

Agriculture
6.47
2.66

24.76
0.66
1.41
1.90

1984-1988
Industry Mix Shift

Mining Manufacturing  Other
-16.07 —24.49 60.77
—4.30 -17.65 32.50
—45.35 —43.81 171.54
-13.30 —7.42 28.81
—4.52 -12.70 22.58
—46.85 -5.06 29.02

Competitive Shift
Mining Manufacturing  Other

-8.50 -4.48 —148.61
0.27 13.08 -54.86
3.71 -18.88 -781.80

-3.19 7.84 -40.37
-3.03 6.77 -13.26
-22.96 6.43 -200.57

49

Total
9.62

-13.24

-30.90
0.97
0.33

- -37.00

Total
-155.12
--38.85
-772.80
-35.10
-8.11
-215.14



Figure 1
State Employment Growth
Relative to the Nation and the Intermountain Region
1969-1988
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Figure 2
Industry Mix (Structural) Component
of Employment Change
Intermountain Region
1969-1988
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Figure 3
Competitive (Differential) Component
of Employment Change
Intermountain Region
1969-1988
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Appendix B
Test of Stability of the Competitive Component

A fundamental criticism of shift-share analysis is the apparent
instability of the competitive component in some empirical tests. This
has been considered by Brown (1972) and Holden, Nairn, and Swales
(1989). The latter suggest testing the stability of the competitive or dif-
ferential component by estimating a matrix of hypothetical percentage
competitive effects where the vector of differential growth rates for
each region is weighted by the industrial structure of every other region.
As these data have been developed for this study, it will be useful to
assess the stability of the competitive component for this group of
states. This is done for the 1984-1988 period.

Define the differential growth rate as:

d
(B1)gj=gj-g -
where:
gj = Growth rate for the ith industry and jth region; and

National growth rate for that industry.

n
gi

Now denoting the proportion of total employment in industry i and region
k as py, the hypothetical matrix of competitive components is given by:

d .
(BZ)Cjk=;gijp;k, j=1,...,mk=1,..,n

Thus Cj is the competitive component of change based on the differen-
tial growth rates for region j and the industrial structure of region k.
These values for each of the eight mountain states are shown in Table
B1. Note that the diagonal elements of this matrix are the conventional
competitive components!® whereas the off-diagonal elements are the
hypothetical components. For example, element C,, represents
Arizona’s competitive component had its industrial structure been the
~same as in Colorado.

Reading down the columns of Table B1 indicates a fairly high
degree of stability as least for this data set. The signs are all consistent

10The value of these components differs slightly from those
reported in Table 3 because the latter are based on a dynamic shift-
share analysis whereas the data in Table B1 relate a four year growth
rate to one base year (i.e., 1984). Thus, Table B1 shows the competitive
component for Arizona as 8.25 percent, whereas Table 3 shows that
te)ffect as 7.69 percent. The difference is due to the use of a different
ase.
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within any state, and the absolute variation is generally within two per-
centage points of the values of the conventionally determined
competitive component. Thus, at least for the data set used in this
study, the competitive or differential components of change can be
. considered to be reasonably stable in the sense of not being sensitive
to the particular economic structure of the regions under study.
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