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ABSTRACT

Forecasts of employment, earnings, income and population are pre-

sented for the 13 substate development regions of Minnesota. Estimated

1970 and 1975 levels of the selected economic indicators are compared

with their projected levels from 1980 to 2000. The forecast series is

related to the 1972 OBERS-E series prepared by the Office of Business

Economics, U.S. Department of Commerce for the U.S. Water Resources

Council. This series differs, however, from the OBERS-E series because

of lower projected population and employment for Minnesota. A shift-

and-share technique is used in the preparation of this series.
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SUMMARY AND CONCLUSIONS

Employment, earnings and income forecasts were prepared

13 substate regions in Minnesota for the 50-year period from

2020. This series, while linked to both the U.S. Department

merce Regional Economic

Water Resources Council

available for water and

Information Ssytem estimates and the

for the

1970 to

of Com-

U.s.

OBERS-E projections, has heretofore not been

land resources planning purposes in Minnesota

and its substate regions. One important

is, therefore, to make available several

contribution of this series

basic economic forecasts for

a 25-industry breakdown of the total economy which are internally con-

sistent and adjusted to the published State population projections

currently used in long-term planning in the State.

These projections show Minnesota and its substate regions, es-

pecially those outside the Minneapolis–St. Paul area, gaining in their

rates of increase in employment, earnings and income. The more rapid

expansion of employment in the non-metropolitan regions is especially

evident in selected manufacturing, trade and service industries.

Additional study of industry trends and the related dynamics of

regional growth and decline is needed, however, to fully account for

recent shifts in regional employment levels. These shifts in historical

employment trends and relationships result from many factors, including

the increasing scarcity and cost of essential energy resources, the

declining productivity of the employed work force, the increasing rate

of participation of the total population in the labor force and the

continuing low birth rates. Thus, while the detailed forecasts provide

a new data base for water and land resource planning in Minnesota, they
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must be used with caution and concern as to the validity of their

underlying assumptions. Much attention is devoted in this report to

the underlying economic trends and assumptions which are part of the

forecast method and data base.
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regional economic forecasts for water and land

resources planning are presented in this report. The forecast methods

used in the preparation of the forecast series presented here were dis-

cussed in Part I of the two-part report. In Part II, employment,

earnings and income forecasts are presented for Minnesota and its 13

substate development regions. The forecast series are linked to the

OBERS-E Projections for the U.S. Water Resources Council and the

current Minnesota population and labor force projections prepared by

the Minnesota State Demographer (13).3’

Study Objectives

The primary study purpose was to develop a baseline economic pro-

jection series for Minnesota and its 13 substate development regions

which relate the Stae and each substate region to corresponding U.S.

1/— This is the sixth in a series of reports on regional forecasting ,
the first being the Interim Report on Forecast Methods prepared for
the Minnesota Energy Agency, October 1978. Four of the earlier

reports were published under the Staff Paper Series of the Depart-
ment of Agricultural & Applied Economics, University of Minnesota.

~/
The author gratefully acknowledges the contributions of Mason Chen
in developing the forecast method and of both Mason Chen and Pornsak
Chitphakdithai in preparing the data series cited or used in this
report.

~1
See Part I, p. 34 for References Cited of this report.
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projection series.~’ A 25-industry

was derived for each region for the

The study purpose

which are to forecast:

(1) the employed

breakdown of employment and earnings

30-year period from 1970 to 2000.

was implemented under three specific objectives

industry work force in each region;

(2) the total earnings of the employed work force in each industry

and region, and

(3) the total income

The 25-industry breakdown

the employment and income

of the

of the

series

earlier (9,13). The 13 substate

resident population in each region.

Minnesota economy is derived from

presented in the two reports cited

regions also aye shown in the earlier

reports and in Part I of this report.

The study objectives are intended to provide a general-purpose

economic data base for land and water resources planning. This data base

links county-level employment, earnings and income data series to state

and national forecast series, such as the OBERS-E earnings projections.

Also, in Part II, the Minnesota forecast series is used in iden-

tifying sources of economic change in Minnesota and its 13 substate

regions and showing the importance of each source in accounting for the

total economic change –- estimated and projected.

Study Approach

The study approach is determined by the study purpose and the

available statistical series. A 25-industry breakdown of total employment

&/
Earlier reports in this series covered this objective (see, ref. 9,13).
However, the earlier reports focused on the building of consistent
employment and income projection series with reference to alternate
methods for reporting employment. In this report, one of the
reporting methods was used in preparing an expanded 25.-industry break-
down of the state and substate employment and income data series.
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and earnings was specified, first, because of the initial dependence

of the forecast method on the OBERS projections, which, for sub-national

economic areas and water resources subareas, provided data for no more

than a 25-industry breakdown. Second, the shift-and-share forecast method

was used because of the large data base which already provided many of

the needed forecasts. This forecast method provides a technically ap-

propriate procedure for allocating a portion of a given area forecast

to each of its subareas.

A four-step approach was used in the preparation of the forecast

series. An expanded shift–and-share forecast model was built for allo-

cating the sub-national OBERS-E earnings projectiofi’sto individual

counties in each area and then deriving the corresponding industry

employment projection series, given the projected earnings per worker

for each industry in each county. To obtain the county level figure,

the 1970 and 1975 employment and earnings estimates were used, but the

corresponding average earnings projections for these counties were

derived by applying U.S. growth rates, by industry, to each county esti-

mate. Total personal income for the 1975-2000 period was derived sub-

sequently, from the employment and earnings projections and the specified

county-level population projections (5,9,13).s’

The data presentation in Part II of this report follows the plan

of approach. First, the soucres of economic change for Minnesota and its

.

~1
Further discussion of this procedure may be found in Part I of this
report. See: Wilbur R. Maki, Regional Economic Forecasts for
Water and Land Resources Planning. I: Forecast System. Staff Paper

Series P79-33, Department of Agricultural and Applied Economics,
University of Minnesota, St. Paul, Minnesota, August 1979.
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13 substate regions are discussed in the context of the shift-and-share

forecast method. Next, the 25-industry employment series is presented,

followed by the corresponding earnings series for the employed work

force and the total personal income series. Finally, some implications

of the trends and assumption of the state and substate forecast series

for water and land resources planning in Minnesota are discussed.
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EMPLOYMENT CHANGE SOURCES

For the Minnesota economy, employment change sources are largely

external to the State. These external sources include general economic

conditions as manifested, for example, by growth in total U.S. employ-

ment, earnings, and income. They include, also, specific industry shifts

in demand and output and, also, employment and earnings.

The internal sources of employment change are manifested in the

competitive position of Minnesota-based industries. This competitive

position is measured by the relative (to U.S.) change in employment and

earnings in each industry in the State.

Total Employment Change

Total employment change in each industry in Minnesota is shown for

the historical period, 1970 to 1975, and the forecast period, 1975 to

2000 in Table 2.1. For all industries, total employment increased by

,
199,870 in the 1970-1975 period and it is projected to increase by

496,668 in the 1975-2000 period. Thus, the estimated annual increase

2.4 percent in the 1970-1975 period is nearly two and one-half times

the projected 1.0 percent annual increase in the 1975-2000 period.

of

During the 1970-1975 period, an increase of 207,310 in total employ-

ment was estimated for the seven growing industries. For the 18 de-

clining industries , a total employment decrease of 7,440 was estimated.

In comparison, for the 18 growing industries in the 1975-2000 period,

an increase of 607,656 in total employment was projected, while a de-

crease of 110,388 in total employment was projected for the seven declining

industries. Thus, projected industry-to-industry differences in growth

patterns are reversed from the corresponding historical patterns. Also,
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annual rates of growth and decline are less divergent in the 1975-2000

period than in the 1970-1975 period. For the U.S., the estimated annual

growth rate of 1.3 percent for the 1970-1975 period is only one-half of

the Minnesota rate, but the 1.2 percent rate for the 1975-2000 period

is one-fifth higher than the corresponding rate for Minnesota.

The differential employment growth rates for Minnesota and the U.S.

are explained by the two relative change components in Table 2.1,

namely, industry mix and regional share. The more rapid employment growth

in Minnesota than in the U.S. in the 1970-1975 period is accounted for

by the positive relative-change effects in the 1970-1975 period and the

negative relative-chatig@ effects in the 1975-2000 period. The industry

employment effects of the two relative-change sources are discussed in

this chapter. First, however, the role of the national-growth effect

on industry employment in Minnesota is assessed.

External Change Sources

The national-growth effect is the first of the two external employ-

ment change sources. The second -- the industry-mix effect -- accounts

for the contrasting regional rates of growth because of regional dif-

ferences in the industry composition of total employment. The total

Minnesota employment effect of the two employment change sources as

shown in Table 2.2, are attributed to external economic forces. This

combined effect is sometimes called a proportional effect, as in Table 2.3,

that is, the effect on Minnesota industry employment of a change in

specified Minnesota industry employment if it were to change at the U.S.

annual rate for that industry.
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National Growth

The national-growth effects for Minnesota industry and the corres-

ponding national growth coefficients and annual rates of change for the

1970-2000 period are as follows: “

National Growth Effect
Annual Rate

Period Total Coefficient of Change
(no.) (pcto) (pCt.)

Estimated:
1970-1975 103,837 6.417 1.252
Projected:
1975-1980 244,758 13.463 1.558
1980-1985 97,772 5.002 0.981
1985-1990 94,651 4.625 0.908
1990-2000 174,921 8.189 0.790

Total or Average 612,102 33.670 1.150...

During the 1970-1975 period the national-growth effect accounted for 103,837,

or 52 percent of the total employment change of 199,870.

The annual growth in total U.S. employment is projected to increase

sharply in the 1975-1980 period from the relatively low employment level

in 1975. In the following three period, however, the U.S. rate is pro-

jected to decline and,hence, the period-to-period increases in total Minne-

sota employment also are projected to decline. Thus, for Minnesota, the

projected increase in total employment of 361,106 for the entire 1980-

2000 period is only 50 percent higher than the projected increase of

240,585 for the 1975-1980 period.

fj/
The

and

national-growth coefficient, A, is given by the form>

EMPN 1
— -1,
EMPN
the national–growth effect is given by the form,

Aempr,

where,
empr = base-year total employment in region;
EMPN = base-year total employment in nation;
EMPN’ = forecast-year total employment in nation.



11

Industry Mix

The total Minnesota industry-mix effects and related statistics

for the 1970-2000 period are as follows:z’

Industry Mix Effect
Annual Rate

Period Total of Change
(no.) (pCt.)

Estimated:
1970-1975 25,876 0.318
Projected:
1975-1980 -66,071 -0.720
1980-1985 -2F1305 -0.006
1985-1990 -3,148 -0.017
1990-2000 -2,901 -0.001

Total or Ave. -74,125 -0.129

Proportional Effect
Annual Rate

Total of Change
(no.) (pCt.)

129,713 1.554

178,687 1.866
95,767 0.959
91,5Q3 0.877
172,020 0.776

534,665 1.037

For the 1970-1975 period, the industry-mix effect accounted for a total

employment change of 25,876, or 13 percent, of the total Minnesota

employment levels.

Total employment growth in the 1975-2000 period is expected to lag

behind U.S. growth rates due to the adverse industry-mix effects. Total

employment would decline by 74,125-- an annual rate of -0.129 --

from this effect alone.

~1
The industry-mix coefficient, Bi, and the proportional coefficient,
P .9 are given by the forms,
1

EMP :
1 EMPN ‘ and EMP:_ ——

EMPi EMPNB Y
EMP

respectively, and the industry-mix and proportional effects are
given by the forms,

Biempi and Piempi ,

for each industry.
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The large negative industry-mix effect in the 1975-1980 period

results, in part, from an implicit redefinition of agricultural employ-

ment. Much of the part-time agricultural employment reported in 1970

and 1975 is not included in the post-1975 projections. In the 1980-2000

period? the large negative industry-mix effects are largely due to the

importance of food products, manufacturing and trade in Minnesota in

the two industries with large negative industry-mix coefficients.

Internal Change Sources

Internal sources of employment change are capsuled within the

8/
regional-share coefficient and the regional-share effect.— The total

?,,
Minnesota regional-share effects, and the annual rates of change in

Iinnesota employment due to these effects, are projected as follows:

Period Total Annual Rate of Change
(no.) (pCt.)

Estimated:
1970-1975 70,157 0.852
Projected:
1975-1980 -4].,806 -0.435
1980-1985 -3,910 -0.038
1985-1990 -2,136 -0.019
1990-2000 6,553 0.032

Total or Ave. -41,299 -0.105

El
The regional-share coefficient is given by the form,

emp ! EMP ‘
1- i,——

emp. EMPi
1

and the regional-share effect is given by the form,

Ciempi“

total
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Thus, the large positive total regional-share effect in the 1970-1075

period accounted for 70,157, or 35 percent, of the total Minnesota employ-

ment change.

A reversal in the total regional-share effect from net positive to

a net negative effect is expected during the 1975-2000 period.z’ In the

1975-1980 period, most of the negative effect is attributed to the lower

anticipated rates of employment increase in printing and publishing, trade

and services relative to U.S. growth rates. In the 1980-2000 period, con-

struction, food products manufacturing, transportation, communications and

utilities services and state and local government account for much of the

reduced rate of projected employment growth in Minnesota. Two of the

three industries -- foods products manufacturing and transportation, commu-

nication and utilities -- also are among the below-average growth indus-

tries in the nation as a whole.

In summary, much of the reduced rate of Minnesota employment growth

projected for the 25-year period from 1975 to 2000 is attributed to the

large negative industry-mix and regional-share effects projected for the

1975-1980 period. These two effects for the 1975-1980 period total to

-107,877, or 93.5 percent of the total relative-change effect of –115,434

for the 1975-2000 period. Since, the negative industry-mix effect of

-154,233 for agriculture alone is much larger than this total, the projected

decline in the rate of employment growth in Minnesota can be attributed

~1
Use of the four-period breakdown of the 1970 to 2000 forecasts yields
a derived total regional-share effect which differs from the derived
total regional-share effect for the one-period breakdown (see, Tables
2.1 and 2.3). This difference, like the differences in the deriva-
tion of the national-growth and industry-mix effects, are due entirely
to the use of two different time period breakdowns in deriving the
employment-change effects.
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entirely to the projected adverse industry-mix effect in agriculture.

However, a large part of this adverse effect is due to an implicit re-

definition of agricultural employment in the projection period, which,

because of the proportionately larger agricultural employment in Minne-

sota than in the U.S. as a whole, reduces the Minnesota total employment-

growth rate more than the corresponding U.S. growth rate.

Substate Distribution of Employment Change

The substate regional distribution of employment change is clearly

affected by the industry-mix and the regional-share effects (Table 2.4).

In the 1970-1975 period, a negative total industry-mix effect was combined

with a negative total regional-share effect to sharply reduce the rate of

total employment growth in the Metropolitan Council. Thus, while 54.8

percent of the Minnesota work force was employed in the Metropolitan

Council Region in 1970, this region accounted for only 34.5 percent of

the Sbatels total employment change in the 1970-1975 period. However,

in the 1975-2000 period, a large positive total industry-mix effect and

a small negative total regional-share effect are projected, while for

the rest of State large negative effects are projected from both employ-

ment change sources.

The four-period breakdown of the projected employment changes in

the 13 substate regions shows large positive proportional effects for

the Metropolitan Council Region for each of the four periods (Table 2.5).

The largest positive proportional effect is projected for the first of

the four period for both the Metropolitan Council Region and the State while

negative proportional effects are projected for four of the 13 regions.

The large positive effect is due, in part, to the negative Metropolitan
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Council Region industry-mix effect in the 1970-1975 period and the ac-

companying low total employment growth rate for this region. Therefore,

the 1975-1980 total employment change is larger than expected, given the

relatively low total employment in 1975.

Conversely, the relatively high 1975 total employment levels in

the remaining 12 regions accounts, in part, for the low proportional

effects for these regions in 1975-1980 period. This dichotomy in the

projection series is apparant, also, in the derived 1975-1980 regional-

share effects for these 12 regions. Negative total regional-share

effects were derived for eight substate regions for the first projection

period. In later periods, however, negative total regional-share

effects were derived for the Metropolitan Council Region, which again

points to the possibility that the forecast assumptions may attribute

a larger share of total population and employment growth to the Metro-

politan Council Region than warranted by recent events.
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EMPLOYMENT FORECASTS

Employment forecasts were prepared for the State and the 13 substate

regions from two sets of assumptions. First, the U.S. Department of

Commerce Regional Economic Information System and the OBERS-E projection

series were used to establish a U.S. data base for ‘deriving the national-

growth and industry-mix coefficients in the forecast system (26,27).

Second, the substate regional population projection series prepared by

the State Demographer were used to establish projected total employment

levels for each substate region (9,13). Both sets of assumptions are

discussed and compared with recent trends and alternate employment projec-

.+,4-
tion series.

Trends and Assumptions

The Regional Economic Information System (REIS) is updated annually

from records of the cooperative federal-state Unemployment Insurance

Program and other sources, including the individual state agencies in-

volved in collecting and reporting employment statistics. This series

differs from the U.S. Bureau of Labor Statistics most recent projection

(1,2,16,17,20,21) and, also, the U.S. Department of Commerbe current

projection series (25). Hence, some differences are observed between

this employment series, which is linked to the REIS employment estimates,

and the U.S. Bureau of Labor Statistics and the U.S. Department of Com-

merce employment projections.

The U.S. employment series used in the shift-and-share forecast

method is presented, in part, in Table 2.6 of Part I of this report.

The employment estimates for 1970 and 1975 are taken directly from the

REIS data base while the employment projections for 1980, 1985, 1990 and



2000 are

earnings

adjusted

19

derived from hte OBERS-E earnings projections and related

per worker projections.”’ The initial OBERS-based series is

as indicated in the footnotes

Trends in the total U.S. employed

among industry groups, are compared in

to Table 2.6.

work force, and its distribution

Table 3.1 for the two employ-

ment series presented earlier in Part I of this report. Aside from dif-

ferences in the levels of total employment in two employment series, the

comparisons show large differences in the distribution of the total

employment among major industry groups. The largest differences occur

in agriculture, trade, services, and government with the OBERS-based

projections being high for agriculture and government and low for trade

and services. The annual rates of change also differ for the two series.

The OBERS-based employment projections are derived from the OBERS-E

earnings projections series with later adjustments made of the projected

employment in agriculture, mining, services and federal, state and local

government. The BLS baseline series is the more recently prepared, and,

hence, it incorporates the most recent shifts from public into private

employment, particularly into the trade adn service industries.

Differences in the 1975 and 1977 industry distribution of the

employed work force occur because of the differential responses of in-

dividual industries to recovery from the 1975 recession. Also, differ-

ences occur in the definition and classification of the employed work

force in several industry groups, namely, agriculture and the three

governmental groups. Except for these four industry groups, the 1980

g/
The earnings per worker projection series is discussed in the
second of the six reports in this series (see, ref. 9).
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and 1990 relative employment levels for the two series compare closely.

The annual rates of change in industry employment differ more

sharply than the n-industry distribution of the total employed work

forqe. The differences in annual rates occur largely because of the

projected difference in the total employed labor force. The BLS base-

line projections show 1980 and 1990 total employment levels which are

99.4 percent and 105.1 percent, respectively, of the corresponding levels

for the OBERS-based projections.

Differences in the n-industry employment series are summarized

by the ratio of the BLS baseline projections to the OBERS-based pro-

jections as follows:

Industry

Agriculture
Mining
Construction
Manufacturing
Tran., comm., util.
Trade
Fin., ins., real est.
Services
Federal govern.
State & local govern.
Military

Total

1977/75

67.7
108.5
107.9
107.5
102.3
105.1
105.2
101.8
73.8
97.8
132.6

101.6

1988 1990— —
(percent)

72.4 84.4
112.7 117.4
99.9 103.2
98.6 109.5
97.7 100.4
107.2 117.2
100.0 104.9
106.8 112.8
73.9 72.6
88.3 85.9
132.6 132.6

99.4 105.1

The summary data show that differences in industry definitions persist

over the 15-year period, as in agriculture (in part), federal government

and military, while differences in the underlying assumptions account

for the changing relationships in the two series, as in agriculture (in

part), mining, trade, services and state and local government. The

Minnesota projections are evaluated with reference to both sets of U.S.

projections.
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Comparable data for the 15 manufacturing industries in Table 3.2

lack the large differences present in the comparison of the 11 major

industry employment levels and trends. The 1975 to 1977 differences

result largely from differences in general economic conditions and the

upturn in total manufacturing from the 1975 recession. The 1980 pro-

jected totals are almost alike, but the 1990 projected totals differ

significantly. Almost 10 percent more total manufacturing employment is

indicated in the BLS baseline projections than in the OBERS-based pro-

jections. The industry distribution of total manufacturing employment

differs even more in the two series. Large differences (of 8 percent

or more in 1990) occur for specified ,manufacturing industries, as

follows:

Industry _1977/75 1980 1990
(percent)

Textile prod. 112.9 101.3 124.6
Apparel 103.9 111.8 115.1
Lumber & furn. 118.6 105.0 122.8
Paper products 99.0 88.4 92.0
Petroleum rel. 110.0 87.6 87.4
Mach. , exe. elec. 106.5 97.0 110.5
Motor veh. 122.8 77.1 88.9

These differences in total industry employment are related, in part,

to anticipated shifts in export trade, availability of raw materials,

and domestic demand,

Statewide Forecasts

The OBERS-based Minnesota employment series is summarized for the

1970-2000 period in Table 3.3. This series is constructed from the

OBERS-E projections cited earlier, adjusted to the current series of

Minnesota county population projections. This series is comparable with
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the two U.S. employment series presented earlier in Tables 5.6 and 2.7

of Part I of this report.

The Minnesota OBERS-based employment series show an increase in

total employed work force from 1,618,088 in 1970 to 2,136,053 in 1990 --

@n annual rate of 1.3 percent. This conpares with an annual rate of

2.4 percent for the 1970-1975 period.

Differential projected growth in Minnesota can be sorted into two

industry groups -- commodity-producing and non-commodity producing. In

the commodity-producing industry group, the projected annual growth

from 1970 to 1990 is less than 0.5 percent. Even the most rapidly grow-

ing industry in this group, namely, construction, increased in employment

at a below-average rate. The historical and projected employment growth

rates are as follows:

New Baseline

the

for

two

for

the

Commodity OBERS-Based as Proportion

Producing Projected Estimated of OBERS–Baaed
Industry 1970-1975 1970-1990 1990

(percent)

Agr., for., fish. 3.050 -2.522 107.5

Mining -0.391 -1.682 102.1

Construction 0.068 1.912 90.4
Manufacturing -0.216 1.210 105.7

Average 0.743 0.481 103.1

An alternate OBERS-Baseline Series for Minnesota was derived from

U.S. OBERS Baseline Series, in Table 2.7, Part I of this report

comparison with the OBERS Baseline Series (see, Appendix A) . The

series differ primarily

the commodity-producing

preceding comparison.

in the higher levels of employment projected

industries except construction, as shown in



the

Employment growth in the

total industry average in

2!5

commodity-producing industries exceeds

both the historical and projected periods

in four of the sevel industries as follows: ,,

Industry

Trans., comm., util.
Trade
Fin. , ins,, real set.
Services
Federal government
State & local govern.
Military

Average

1970-1975

1.407
3.317
3.420
4.081

-1.285
3.156

-9.663

3.183

,.

1970-2000

(percent)

0.762
1.378
2.347
2.178
0.469
2.504

-1.459

1.833..

New Baseline
as Proportion of
OBERS-Based

1990

102.9
102.1
99.9
104.2
104.8
101.3
102.6

102.6

lJnlike the BLS baseline projections cited earlier, both the Minnesota

OBERS-based projections and the alternate series show an above-average

growth in state and local government. Need for further analysis of

government employment trends and prospects in Minnesota is indicated by

such differences in

Because of the

commodity-producing

modity-producing is

projected employment levels.

more rapid growth in non-commodity-producing than

employment, the ratio of total employment to com-

projected to increase, also. This ratio is some-

times viewed as an employment “multiplier” insofar as commodity-

producing employment is “basic”, or “export-producing” and non-commodity-

producing employment is “dependent”, or “residentiary”. If this dich-

tomy were to hold empirically, a causal relationship would be established

for forecast purposes. If commodity-producing employment were more

readily forecast than the non-commodity employment, industry-by-industry,

then the stable relationship between the two employment groups oould be
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used in making aggregate employment forecasts, given the forecast

equation,
4

empr = (l+r)n * m ‘t Z empin Eq. (3.1)
n o

i=1

where, empr = total employment in all industries in n-th year
n

empin = total employment in the i-th industry (with i=l9***94

being the commdoity-producing industries) in n-th year

m = commodity–producing employment multiplier in base year,
o

with t = O

r = annual rate of change in multiplier, mo.

Derivation of the employment multiplier and the annual rate of

change in the multiplier yields a series

as follows:

Year
Multiplier

Us. Minn.

1970 2.972 2.861
1975 3.264 3.098
1990 3.658 3.431

for the 1970-1990 period,

Annual Rate
Us. Minn.

-—-- ----

1.892 1.604
0.763 0.681

These results confirm the general rule that the larger the area, the

larger the multipler. They also show a larger annual rate of increase

for the U.S. than Minnesota. Thus, while non-commodity-producing employ-

ment in Minnesota is growing rapidly, it is growing less rapidly than in

the nation as a whole, relative to the growth in commodity-producing.—

employment. If the projected levels of commodity-producing employment

are attained, a high probability exists that the projected levels of

non-commodity-producing employment will be attained,and ever exceeded,

by 1990.
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Substate Forecasts

The statewide forecasts can be allocated to the 13 substate de-

velopment regions by use of the shift-and-share forecast method. In

this study, however, both the statewide and substate forecase are

developed from county-level forecasts, which werederived from the

OBERS-E projections for water resource subareas, adjusted to the cur-

rent county-level Minnesota population projections. The substate

forecast series are presented in Appendix B of this report.
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EARNINGS AND INCOME FORECASTS

The earnings forecasts are obtained directly from U.S. Water Re-

sources Council 1972 OBERS-E projections (27 ). However, the total earnings

in agriculture, mining, trade, service and government employment were ad-

justed as indicated in the footnotes to table 2.6 in Part I of this report.

Trends and Assumptions

Trends and assumptions for the U.S. OBER-E projection series are

discussed in a related report in this series (9). In this report the as-

sumptions used in the preparation of the U.S. OBERS-E projections are dis-

cussed and the annual rates of change in selected employment series are

compared.

Both the BLS and the OBERS-E projections are based on assumed rates

of economic growth which are sharply reduced from the corresponding his-

torical levels (Table 4.1). The OBERS-E rates of change (for Table 2.6

in Part I) compare closely with the BLS rates of change (for Table 2.7

in Fart T.),except for GNP per hour. The lower GNP per hour in the BLS

projections is the result of a lower total GNP and a larger employed wrok

force than assumed by the OBERS-E projections.

The OBERS-E and the BLS series are compared also with reference to

annual rates of change in output per hour, hours worked and earmings per

hour for each of the 25 industries (Table 4.2). While the overall levels

of the three series are in general agreement, individual industry compar–

isons show wide differences, particularly between the estimated average

annual change in output per hour for the 1958-1977 period and the projected

annual rate of change in earnings per worker for the 1980–1990 period.

Earnings per worker in non-commodity-producing industries generally are
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Table 4.2. Estimated and projected annual rate of change of output per
hour, hours per week, and earnings per worker, U.S., 1958-1985.

Annual Change
output Hours Worked Earnings

Industry
;;;8H;;;#/

per Week ~,
;;;ow;;:~l

No. Title 1958-1977– -

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Agriculture, for., fish.
Mining
Construction
Food prod.
Textile prod.
Apparel
Lumber, furn.
Paper prod.
Printing & pub.
Chemicals
Petroleum refining
Primary metals
Fabricated metals
Machinery, exe. elec.
Electrical math.
Motor vehicles
Trans. , exe. mot. veh.
Misc. manufacturing
Trans., comm. , util.
Trade
Fin., ins., real est.
Services
Federal Government
State & local govern.
Military

Total or average

5.29
2.91
0.07
3.25
3.87
3.11
2.70
3.36
2.62
5.00
4.90
2.29
1.87
2.50
3.44
3.60
3.52
3.10

2.64
1.81

:“;~i
o“9@
.

..——

2.65

(percent)

-0.27
0.17

-0.18
-0.08
0.01

-0.10
-0.05
-0.03
-0.12
0.02
0.10
0.15

-0.01
0.04

-0.02
0.10

-0.17
0.00

-0.88
-0.16
-0.59
-0.20
-0.30
_—_-

-0.38

3.87
2.36
2.12
2.23
4.26
1.15
2.68
2.32
1.70
2.90
2.82
1.40
1.46
1.70
2.64
3.52
2.34
2.02

3.05
1.31
3.27
1.09
1.48
2.44

2.43

l_/
U.S. Bureau of Labor Statistics, Time Series data for input-output
industries, Bulletin 2018, U.S. Government Printing Office, Wash-

ington, D.C., March 1979.

~/
Based on data series reported, in Part, in ApPendix A“

>/
Government enterprises only.
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projected to increase at faster rates than the corresponding output per

hour. However, for 16 of the 18 commodity-producing industries, the

average annual increase in output per hour is greater than the annual

rate of change in earnings per worker, even when taking into account the

declining number of hours worker per week. Thus, the higher projected

employed work force levels in the BLS series are generally consistent

with the underlying demand and output assumptions of the OBERS-E projec-

tions that affect the preparation of the corresponding

based earnings and income projections.

Statewide l?orecasts
\. ,

Minnesota OBERS-

Statewide forecasts of total earnings of the’employed work force

in Minnesota and total.personal income of Minnesota residents are pre-

sented in Table 4.3. This forecast series is derived directly from the

GEERS-E projection, adjusted to the industry employed work force levels

in Table 3.3. Additional discussion on the derivation of the earnings

per worker projections which are consistent with both the total earnings

and total employment projections is included in the related report on

income trends and projections (9).

Substate Forecasts

Earnings and income forecasts for the 13 substate development regions

are included in Appendix C of this report. The substate projections

were obtained by compiling the individual county-level forecasts in

the computer data base for the multi-county regions.
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