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SUMMARY

This report is about the economic prospects
facing Iowa over the next decade. A variety
of forecasts have been prepared and evaluated
in the context of an interindustry transactions
table of the Iowa economy for 1954—the base
year in this study; 1964, therefore, is the mid-
point in the 20-year period covered by the
economic forecasts.

The prospects of Iowa's economy and people
over the next decade are shaped by two im-
portant economic forces: technological progress
and expanding market outlets. Technology has
contributed to an extremely productive agri-
culture in Iowa. Physical output per worker
in agriculture is increasing at an annual rate
of 5 percent or more. The rising farm pro-
ductivity will result in further contraction of the
farm labor force. The 100 workers engaged
in producing a given amount of farm products
in 1954 will be reduced to 57 workers in 1974.
The same output would be produced with less
labor because of more machinery and equip-
ment per worker, higher crop yields per acre,
more livestock products per animal and better
methods of farm management and marketing.
In addition, lower levels of underemployment
in agriculture will contribute to a further in-
crease in average output per worker.

As a result of technological progress, the
Iowa economy will experience a sharp shift
in its employment structure. While 30 percent
of the total employment in 1954 was infarming,
by 1974 only 16 percent is expected to remain
in farming. In absolute numbers, agricultural
employment will decline from 266,000 to
150,000 persons over a 20-year period. Agri-
cultural employment is now declining at a rate
of 2.8 percent per year.

Meanwhile, agricultural production is in-
creasing at an annual rate of slightly morethan
2 percent simply because of the growth in
national population and the rising aggregate
demand for Iowa's agricultural output. By
1974, lowa agricultural output is expected to
be nearly one-fourth larger than it was in
1964. If Iowa's out-of-state markets were to
grow more rapidly than the out-of-state markets
of competing agricultural areas, the growth in
agricultural output would be even larger. As
a result, the decline in farm employment would
not be quite as rapid, and the economic pres-
sures to find off-farm work would be lessened.
To compete effectively in out-of-state markets,
however, requires certain favorable business
considerations, such as a high level of labor
and managerial efficiency, a good-quality prod-
uct that is readily sold in out-of-state markets

and aggressive merchandising on the part of
Iowa producers and processors so that new
market outlets can be reached as quickly as
they develop.

Technological progress in Iowa agriculture
is manifested through farm consolidation. Iowa
farms are becoming fewer, but larger. The
194,000 farms reported in 1954 will shrink
to 144,000 by 1974. Total commercial farms
will be even fewer. Farm consolidation thus is
increasing the average Iowa farm size by 40
percent over a 20-year period.

Fewer farms mean fewer farmers and farm
people. Farm population is expected to drop
from the 1954 level of 735,000 to a 1974
level of 452,000—a decline of 2.4 percent per
year. Thus, to maintain the total 1954 em-
ployment level of a million workers, 116,000
new jobs would be needed.

The impact of technological progress is not
confined to Iowa agriculture. lowa manufactur-
ing also is becoming more efficient; output per
worker is increasing more than 3 percent per
year. In contrast to agriculture, however, the
total number of jobs in manufacturing is ex-
pected to rise from 168,000 in 1954 to 200,000
or more by 1974. The output of Iowa factories
is increasing more rapidly than productivity
so that total employment also is increasing.

In marked contrast to farming and manu-
facturing, the service industries are characterized
by small increases in productivity, except in
transportation, communication and public util-
ities. In the service industries generally, output
per worker is increasing by less than 2 percent
per year. But demand for the outputs of these
industries is increasing by 2.6 percent per year
(largely as a result of the growth in per-capita
incomes). Thus, total employment in the service
industries is increasing. The 577,000 persons
employed in 1954 are expected to increase to
more than 600,000, and possibly 700,000,
by 1974. The service industries, therefore, offer
the major new job opportunities in Iowa over
the next decade.

In short, the economic forecasts of lowa's em-
ployment opportunities, when based on events
of the post-World War II period, show barely
enough growth in the expanding sectors to
balance the losses in farm employment. Con-
sequently, Iowa's population in 1974 isexpected
to increase by only 255,000—from its 1954
level of 2,665,000 to the projected 1974 level
of 2,920,000. The expected increase in total
employment also is small—only 57,000.

The projected levels of employment and
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population are consistent, however, with rising
per-capita incomes. Personal income per capita
is expected to increase $680, in constant 1954
dollars, from its 1954 level of $1,690. Higher
wages and salaries, along with increased earn-
ings among proprietors and property owners,
are contributing to the sharply increasing per-
capita purchasing power. The higher incomes
will mean expansion of consumer markets, par-
ticularly in personal and professional services.

As the Iowa economy changes from a pro-

ducer of agricultural products to an exporter
of processed farm products, farm machinery,
insurance and related goods and services, the
pattern of entployment will change. For example,
many of the new jobs in manufacturing and
the service industries are for women. The farm
workers displaced by farm consolidation and
mechanization, however, are mostly men. Thus,
out-migration is expected to continue as amajor
means of adjustment between Iowa's popu-
lation and its resource base.



Projections of lowa's Economy

and People in 1974

by Wilbur R. Maki

The target year for the projections of popu-
lation, employment and income in this report
is only a decade away. Yet, in this short period
in its history, the Iowa economy and people
will experience substantial changes—both in the
composition of population and industry and
in the sources of prosperity and economic
growth.

To identify the industrial sources of Iowa's
economic growth, demographic trends covering
the historical period since 1900 are examined—
particularly population and labor force—in re-
lation to changes in Iowa's agriculture. Em-
ployment trends in Iowa industries are studied
also, but with reference to the pattern of inter-
industry purchases within the state during the
1954 calendar year. Finally, the major deter-
minants and consequences of economic growth
are projected to 1974. The plausibility of these
projections is tested in the context of the 1954
interindustry transactions table, adjusted for
expected changes in industrial structure.

Agricultural Adjustment and State Economic Change

Since the beginning of the century, Iowa's
rural population has been declining, but its
urban population has been increasing. This
trend has involved two types of changes—a
decline in the number of farm people and a
shift of rural towns (those having less than
2,500 population) into the urban classification.
Meanwhile, many rural communities have ex-
perienced gradual losses as social and trade
centers for the surrounding countryside. Further,
the larger urban centers have continued to
expand in size and variety of services for their
own residents and for the outlying towns and
villages.

1Project No. 1496, Iowa Agricultural and Home Economics Experiment
Station, Center for Agricultural and Economic Develogment cooperating.
This report was prepared in conjunction with thelowa College-Community
Research Center study on "Business Responses to Agricultural Change."
In the preparation ofythis report, the author gratefully acknowledges the
assistance of Vaughn Manley and Jerald Barnard.

Farm consolidation and mechanization

Farm consolidation and mechanization are
major sources of Iowa's economic and demo-
graphic changes. The number of farms declined
from the 1934 peak level of 223,000 to the
current level of approximately 175,000. Farm
population increased to a 1922 peak of
1,005,000 and then declined to its present level
of 603,000. Farm employment also declined
from a 1934 peak level of 368,000 workers
to the current level of 286,000 workers.

Iowa's total agricultural output kept in-
creasing, despite the reduction in labor inputs,
due to increasing agricultural productivity. But
the latter was possible because of rapid farm
mechanization, which has led, finally, to larger
units that realize the economies of size under a
more mechanized system of agriculture. At the
local level, the agricultural change has forced
corresponding adjustments in the off-farm busi-
nesses that handle farm inputs and outputs
and that cater to the needs of farm households.

Community reorganization

Off-farm business adjustments have generated
a series of local "shocks" or disturbances in
the established patterns of trade and popu-
lation in Iowa. Because the farm purchases
greatly exceed in value the household purchases
in Iowa agriculture, a proportionate change
in farm purchases is substantially larger in
an absolute sense than it is in household pur-
chases. In 1960, for example, the average lowa
farm used $17,000 worth of purchased goods
and services for production purposes. However,
the average farm household purchased $4,200
worth of food, clothing, shelter and amenities.
Of the $21,000 of farm products sold per farm,
many were processed in manufacturing plants
within the state. When farm population declines,
therefore, the farm household purchases decline
also, but, at the same time, purchases of farm
production items increase more than enough
to make up for the population decline.

For many communities the decline in farm
population has resulted in a decline in local
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business. Farm people, moreover, travel greater
distances now than they did a half-century ago
to obtain even the daily necessities of life. Food
stores in the larger towns, for example, compete
with the grocery store in rural villages because
of the wide choices of products, lower pricesand
the ease of transportation. Two different forces,
therefore, are impinging upon the business ac-
tivities of rural communities in areas of de-
clining farm population—the contraction in its
economic base and the competition from larger
trade centers that cater more effectively and
thoroughly to the needs of both rural and urban
residents.

As the farm-oriented trade centers respond
to the agricultural change, problems arise in
the government sector of those communities.
Whether or not the community is expanding,
the local tax base typically is inadequate to
support the needed complement of governmental
services, including education. The demand for
streets, schools and related governmental serv-
ices increases more rapidly than the tax base
in growing communities. In declining com-
munities, the cost of government remains high,
while the tax base deteriorates. In either case,
local governmental receipts are inadequate to
cover expenditures. Thus, political and eco-
nomic pressures develop for governmental
reorganization.

Finally, social institutions—the church, the
voluntary civic groups and related organ-
izations—undergo change as the rural com-
munities attempt to reorganize their business
and municipal activities. With fewer people
in the open country and rural communities,
the expanding "reach" of the family car and
the increasing specialization of personnel within
each of the social institutions of rural and urban
society encourage the attainment of various
economies of size. As a consequence, many
businesses and institutions shift more and more
to the larger trade centers.

Prospective Population, Employment and Income

The underlying changes in agriculture and
community organization are evident in the
changing patterns of Iowa's population, em-
ployment and income. Because of along history
of relative stability in the aggregate levels of
these variables, they are not expected to change
substantially during the next 10 years. The
aggregate figures, however, mask important
changes in the composition of Iowa's economy
and population. To later identify these changes,
the major determinants of Iowa's economic
growth are reviewed briefly.
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Determinants of state economic growth

First among the factors accounting for Iowa's
prospective growth is the availability of its
natural resOurces—primarily its agricultural
land. Iowa's agricultural land is the most im-
portant natural resource; it accounts for an
increasingly larger agricultural output, par-
ticularly of feed grains and livestock. Geograph-
ical specialization in agriculture is a mani-
festation of Iowa's agricultural advantages.

A second factor accounting for Iowa's eco-
nomic growth (as distinct from the population
growth rate, which is lower relative to the
national growth rate) is the productivity of its
primary inputs—labor, management and capi-
tal. In addition, the large reduction in farm
employment, the high level of disguised unem-
ployment or underemployment on farms and
in many rural communities, and the large
number of females who are readily attracted
into Iowa's labor force, offer new businesses
a potential supply of skilled clerical and pro-
fessional workers.

Finally, the accessibility of Iowa businesses
to consumer and producer markets ranks high
in terms of both "local" and "export" outlets.
The local markets, for example, are of two
forms—(a) the agricultural and related indus-
trial market and (b) the consumer market.
Because of the high degree of agricultural mech-
anization and specialization, Iowa farms are
substantial buyers of producer goods; they
attract machinery and equipment manufac-
turers, as well as farm supply businesses into
the state. Relatively high per-capita incomes
also make the local consumer market profitable
for many consumer-oriented business activities.

With reference to "export" outlets, several
industries, other than agriculture, can be cited
as maintaining a relatively favorable com-
petitive position; these include meat packing,
grain mills, fertilizer and other chemicals, rubber
products (for farm machinery), farm machinery
and equipment, electrical machinery and in-
surance. Each of the dominantly export busi-
nesses are advantageously located with reference
to raw material supplies, farm markets and
labor. For the Iowa insurance companies, an
early start, plus proximity to a prosperous
agricultural economy with opportunity for
profitable investment of insurance receipts, must
be included among the important location
factors.

Structural relationships and socio-economic variables

As a result of favorable prospects for eco-
nomic growth, Iowa's total personal income
is expected to increase from 5.9 billion dollars
in 1964 to 6.9 billion dollars in 1974 (in



constant 1964 dollars). During the same period,
Iowa's population is expected to increase from
2.8 million persons to 2.9 million. Meanwhile,
total employment is expected to remain quite
stable at approximately 1 million workers.

From an economic standpoint, the number
and quality of jobs are important measures of
well being. In addition, the supply of workers
and the number of people supported by each
job affect living standards and expenditure
patterns of the population. Thus, per-capita
personal income in Iowa is expected to increase
from $2,120 to $2,370 from 1964 to 1974.
On the basis of the population and income
projections, total consumer expenditures are
expected to increase from 4.9 billion dollars
to 5.7 billion dollars, which amounts to an
800 million dollar increase in the Iowa con-
sumer market.

Role of Economic Information

Iowa's economic and social prospects are
outlined in a general way to suggest the occur-
rence of substantial variability in the internal
make-up of the Iowa economy—a character-
istic that may be obscured by the over-all
stability of total population and employment.
Because of the variability in the internal char-
acteristics of the Iowa economy, considerable
uncertainty exists concerning the implications
of present trends in Iowa's economic growth.
This uncertainty can be attributed partly to a
lack of adequately reliable estimates of the
factors influencing business and community
growth.

When uncertainty in decision-making is
viewed as a function of economic information,
an important role is assumed by those who
generate the needed information and who can
show its application in business and community
decision-making. The conveyance of under-
standing of economic process becomes, therefore,
a critical function of both the technician and
the teacher. Accordingly, considerable emphasis
is placed in this report on a discussion of the
causal links in the chain of events that connect
agricultural technology with the geographical
redistribution of Iowa business and population.

A second facet of economic information per-
tains to its use in economic prediction and
prognosis. Given an adequate understanding
of economic process and structure, the accurate
prediction of certain critical variables offers an
important basis for making better long-range
plans with reference to such projects as business
relocation and exp msion or the construction
of new school buildings or other publicfacilities.

Accordingly, this report emphasizes the inter-
relations among different variablesthat describe
the Iowa economy. Indeed, two different but
related phenomena*historical change and struc-
tural interdependence—are involved in the pro-
cedures for obtaining estimates of various eco-
nomic and demographic variables.

The detailed procedures used in the prep-
aration of the economic forecasts can be sum-
marized into the following steps:

1. Estimation of population, labor force and
employment by using historical trends among
variables and relationships as a basis for a
first-round series of more detailed estimates
of industrial composition.

2. Estimation of final demand by using as-
sumptions regarding Iowa's share of total
national output by industry (using, in part,
the population estimates from step 1).

3. Estimation of total output, assuming,

(a) a particular input-output structure,
and
(b) an interarea trading pattern.

4. Estimation of total employment, assum-
ing specified levels of productivity per worker,
and changes in productivity, by industry.

5. Comparison of the employment estimates
in steps 1 and 4 as a basis for,

(a) establishing a relevant range of esti-
mates, and

(b) evaluating the reliability of the avail-
able employment forecasts.

6. Estimation of total income by using the
employment estimates from step 5 and wage
and salary data (including earnings per worker,
the proportion of total nonagricultural income
accounted for by wage and salary payments
and the contribution of proprietory income in
agriculture to total personal income).

The six steps thus incorporate the use of an
interindustry transactions table (in this case,
for the base year 1954) in a historical context.
Moreover, the use of two different analytical
approaches provides two different series of esti-
mates, rather than one, along with the bases
for these estimates that can be evaluated by
the analyst when examining the reliability of the
individual estimates. Most important, however,
is the additional information that is introduced
by the one approach in the evaluation of results
generated by the second approach. Finally, a
twofold objective can be achieved for the study;
namely, to provide both understanding of the
processes accounting for state economic growth
and forecasts or projections of future levels of
the major indicators of well-being in Iowa.?

21n this study, the terms "forecasts" and "projections" are used inter-

changeably. It is recognized, however, that all the estimates of lowa's
future prospects are based on assumptions of some sort regarding the

relationships among variables and the levels of these variables.
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ANALYTICAL FRAMEWORK

The two analytical approaches used in this
study are now summarized briefly. First, the
major factors in Iowa's economic growth and
development since 1900 were identified and
estimated as a part of a larger system of re-
lationships. Second, the interindustry trans-
actions in the Iowa economy were estimated
for the 1954 calendar year as a basis for
evaluating the plausibility of the projections
prepared as part of the historical approach.
The two approaches are examined in detail
before the discussion of the empirical findings.

Historical Trends and Relationships

Population, labor force and employment esti-
mates for Iowa and the United States were
obtained and analyzed in the context of a series
of functional relationships. Total population
was viewed as a basis for estimating employ-
ment. Thus, an essentially supply-oriented ap-
proach was used initially in estimating Iowa
employment for the target year—1974.

The general framework for estimating the
historical trends and relationships includes
population as the principal factor affecting the
level of economic activity in the state. Once the
total population is estimated, it is disaggregated
according to age and sex on the basis of his-
torical relationships covering the 1900-1960
period. The labor forceis estimated subsequently
by using labor force narticipation rates by age
and sex derived from data covering the given
historical period.

Data prepared by the Iowa Employment
Security Commission for 1947-60 were used in
estimating the percentage of total employment
in each of the specified industries. Data from
the decennial censuses of population also were
used to obtain a further disaggregation of
employment by sex. Finally, reported wage and
salary payments by industry of origin, when
divided by the reported number of wage and
salary workers, yielded the estimates of wages
and salaries per worker that served as a basis
for the personal income projections.

Population

The short procedure for estimating area
population by age and sex reported by Hamilton
and Perry?3 was used in obtaining the preferred

3 C. Horace Hamilton and Joseph Perry. A short method for projecting
population by age fron one decennial census to another. Social Forces
41: 163-170. Dec. 1962,
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estimates of the Iowa population for the 1960-
74 period. This procedure involves the use of
the United States Census of Population data
for 1950 and 1960. (Hence, the population
estimates are based on the population survival
rates for the 1950-60 period. If birth and death
rates or the rates of out-migration and in-
migration were to change, the procedure would
result in corresponding errors in the estimates
of future population.)

For 1963, the latest year for which the
U. S. Department of Commerce has estimates
of state population, the short procedure yields
identically the same estimated total Iowa popu-
lation—2,780,000—as reported by the U. S.
Department of Commerce. Thus, the extrap-
olation of recent historical population patterns
results in what appear to be—on the basis of
most recent data—reasonably accurate estimates
of Iowa's future population.

Labor force

Labor force participation rates, which denote
the percentage of the total population of a
specified age and sex group in the labor force,
are derived from the decennial census data
starting in 1900. Each of the derived relation-
ships is highly significant in a statistical sense.
Hence, given the total population and its dis-
tribution by age and sex, the labor force should
be estimated reasonably well.

To obtain the total employed labor force,
the number of unemployed must be subtracted
from the estimated total labor force. In Iowa,
the unemployment rate is generally lower than
in the United States as a whole. As the effects
of urbanization are diffused through the econ-
omy, however, and as different forms of "dis-
guised" unemployment or underemployment
in agriculture diminish, the lowa unemployment
rate, which is now less than 4 percent, can be
expected to approach the reported national
employment rate.

Employment

A third series of coefficients, the percent of
total employment in a specified industry, is
used to obtain the pattern of future Iowa em-
ployment. Estimates of trends in national and
state employment to 1973 prepared by the
National Planning Association, along with esti-
mates of Iowa employment reported by the
Iowa Employment Security Commission, are
the bases for the functional relationships used
in the Iowa study. In addition, the 1940, 1950
and 1960 decennial censuses of population
served as the source of information on maleand
female employment by industry.



Personal income

Personal income estimates are tied to the level
of wages and salaries per worker in manufactur-
ing. Moreover, the manufacturing industries
in Iowa are depicted as part of a national
wage and salary structure. Wages and salaries
in all other Iowa industries (and personal
income payments in agriculture) are related to
wages and salary levels in the Iowa manu-
facturing industries.

The wage and salary estimates are multi-
plied by the estimated number of wage and
salary workers in each industry to obtain total
personal income payments in the form of wages
and salaries. Historically, the latter have made
up about two-thirds of the total nonagricultural
personal income payments. Thus, the estimates
of total nonagricultural income payments to
households are derived from the employment
and income per worker data.

A different procedure is used to obtain esti-
mated proprietory income in agriculture. Two
assumptions are made regarding the farm
parity index and the relationship between farm
income per person and wage and salary pay-
ments per worker in manufacturing. These
assumptions will be discussed later when the
more detailed procedures are presented.

Interindustry Transactions

The second approach to the estimation of
Iowa employment and population prospects is
based on the use of an interindustry trans-
actions table.* Estimates of the total output
of 25 different industrial sectors were prepared
for the base year, 1954. The estimated total
outputs, equivalent to the total outlays for
goods and services in each of the specified
industries, are broken down into major cate-
gories—interindustry "sales," or intermediate
demand, and "sales" to final demand. The
latter, when viewed from the standpoint of the
buyer, is made up of (1) customers buying
Iowa-produced goods and services in lowa,
(2) state, local and federal government pur-
chases of Iowa-produced goods and services in
Iowa, (3) private capital formation in Iowa
in the form of purchases of Iowa-produced
capital goods (and related services) and (4)

4 Because of the extreme bulk of the detailed interindustry transactions
tables and the related estimates of the individual entries in these tables,
only the final results are shown and, then, only in abbreviated form. For
readers interested in the detailed data, a compilation of the basic tables
can be obtained directly from the author. For an indication of the nature
of detailed data for agriculture alone see: Wilbur R. Maki and Dean
F. Schreiner. Regional intersectoral relations and demand projections
with emphasis on the feed-livestock economy of the North-Central States.
lowa Agr. and Home Econ. Exp. Sta. Res. Bul. 530. 1964.

out-of-state shipments, or exports, of all forms
of goods and services produced in Iowa.

The interipdustry transactions table makes
possible the estimation of the total output of
each industry, once the export demand is given.
The labor and capital requirements to produce
the estimated output of goods and services can
be converted into total employment, once the
output per worker rates are obtained for each
industry. Thus, the interindustry transactions
table offers an export-market-oriented (rather
than a labor-supply-oriented) approach to the
preparation of the 1974 estimates for Iowa.

Synthesis of Analytical Approaches

The two analytical approaches are intended
to provide a series of estimates of Iowa popu-
lation, employment and income that are not
necessarily either contradictory to or consistent
with each other. For decision-making purposes,
the two series of estimates can be viewed crudely
as a modified probability distribution (with
equal subjective probabilities assigned to each
of the two estimates of a particular variable).
In a more important sense, the two procedures
provide a check on each other. When the re-
sults are substantially different, some doubts
should arise about the reliability of one or
both series of estimates. Fortunately, both
approaches are based on a detailed set of
relationships that depict the changing structure
of the Iowa economy so that the source of
variance in the two series of estimates can
be isolated reasonably well by the analyst
who has access to the basic data.

The results presented in this study are unique,
therefore, because of the complementary use of
two analytical approaches (that typically are
used separately in the preparation of state-
level projections). Moreover, the historical
approach is based on the use of highly stable
relationships rather than simply on the linear
projection of the variables themselves. Despite
year-to-year fluctuations in the variables, the
use of the more stable relationships among the
variables can result in reasonably reliable esti-
mates of a large number of variables, provided,
of course, that the population estimates are
accurate. Because the latter cannot be accepted
without reservation, however, an alternative
estimation procedure is essential for checking
the plausibility of the historical trends, especially
since they account for the projected population
levels by age and sex.



GENERAL CHARACTERISTICS
OF IOWA'S ECONOMY AND PEOPLE

Iowa, historically, has been dependent upon
agriculture for its prosperity and population
support. Unlike the agriculture in much of the
United States, however, Iowa agriculture has
sustained relatively high income levels within
its rural communities. The agricultural pros-
perity has been maintained partly because of
the farming adjustments that have occurred over
the past half century—consolidation of small
farming units into larger ones and substitution
of machine power for horsepower and man-
power. The impacts of the agricultural changes
have been felt throughout the state in terms of
total population and its various characteristics.
Some areas of the state have been affected more
severely than other areas as revealed by the
differential rates of change in the population
of its incorporated places. However, only the
aggregate demographic trends are examined
in this report.®

Demographic Factors
Population
Population growth in Iowa has lagged be-

hind national population growth since 1880
(see fig. 1). While the Iowa population increased
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Fig. 1. Population trends, lowa and the United States, 1870-1960.

at a rate of only 0.6 percent per annum (and
largely because of the rapid growth rate before
1900), the national population increased 1.5
percent per annum. During the decade, 1950
to 1960, this discrepancy widened; the Iowa
growth rate was 0.5 percent while the national
growth rate increased more than 1.8 percent.
Total Iowa population in 1960 was 2,757,500
which amounted to 1.8 percent of the national
population of 178,464,200 (excluding Hawaii
and Alaska).

5Much of the historical data are obtained from: Everett S. Lee, et al.
Population redistribution and economic growth. Vol. I, Methodological
considerations and reference tables. American Philosophical Society,
Philadelphia. 1957.
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When the total population is separated into
two categories—rural and urban (based upon
a critical town size of 2,500 population)—the
Iowa rural population is seen as having de-
clined substantially in national importance.
Historically, the Iowa urban population has
increased enough to more than compensate for
the net decline in rural population. Nonetheless,
in relation to the urban population of the United
States, the Iowa growth rate has gradually
declined. With reference to the place of residence
of the Iowa population in 1960, for example,
1,462,500 people resided in urban places—
about 53 percent of the total population (which
compares with 69 percent for the United States).

The lower-than-national rate of population
growth in Iowa coupled with the higher-than-
national birth rate has meant a large out-
migration of Iowa-born residents. Iowa-born
residents in the six contiguous states increased
rapidly until the 1930's when out-migration of
Iowa people was reduced sharply (from 167,200
to 73,400). During more recent years, out-
migration has increased, particularly to the
West Coast. In 1950, the Iowa-born population
residing in Iowa totaled 2,029,800, while the
number of Iowa-born residents in the six con-
tiguous states and all other states, respectively,
totaled 466,700 and 716,000—altogether nearly
1.2 million people who at one time lived in
Towa.

Finally, a population "pyramid" for Iowa
and the United States summarizes the demo-
graphic impacts of the lack of economic op-
portunities for Iowa youth (see fig. 2). Many
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Fig. 2. Total population by age and sex, lowa and the United States, 1960.

Iowa-born people must seek jobs outside the
state, which results in lower-than-normal pro-
portions of population in the 20- to 50-year-
old age groups. Since the out-migration has



persisted for several decades, its effects are
apparent over the entire range of the most
productive years of life. Consequently, the older
age groups account for a larger percentage of
the total population—as illustrated in thelarger-
than-normal proportion of persons 55 years of
age and older in the population.

On several grounds, therefore, Iowa's relative
national position in population shows a per-
sistent decline from the early days of this
century. Of particular concern to the citizens
of Iowa are the persistent underlying causal
factors that have contributed to Iowa's relative
decline in the number of new job opportunities
for its young people and also its farmers who
might be seeking off-farm employment.

Labor force and employment

In 1960, a somewhat smaller percentage
of the Iowa population was in the labor force,
as compared with the national population—
54.3 percent compared with 55.3 percent.
Historically, the percentage of both males and
females that has entered the labor force in
Jowa has been smaller than in the United
States, but this relationship is changing (see
fig. 3).
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Fig. 3. Labor force participation rates, lowa and the United States, 1870-1960.

The declining importance of the agricultural
labor force is illustrated by the percentage of
the total labor force made up of farm workers.
For Iowa, the percentage figure declined at a
rate of 1.1 percent per annum from 1890 to
1950. This rate of decline was substantially
smaller than the 1.8 percent per annum decline
for the United States.

The variety of industries from which Iowa
workers obtain a livelihood is illustrated by the
data in table 1. The data also illustrate the pre-
dominantly agricultural or "agribusiness" state
economy. Of every 1,000 Iowa workers, for
example, 207 workers are employed in agricul-
ture, while an additional 55 workers are em-
ployed in the food industries. A substantial
part of the employment in other manufacturing,
trade, transportation and services is farm ori-
ented. The general characteristics of the Iowa
population and labor force, however, are quite
similar to those for the nation as a whole.

Personal income

On a per-worker basis, Iowa agricultural in-
come historically has exceeded the national
average. For example, the 1949-51 average
for Iowa was $ 3,571 as compared with $2,260
for the United States. Nonagricultural income
per worker, however, has remained persistently
below the national average—$ 2,778 in 1949-51
as compared with $ 3,097 for the entire nation.
The differential between Iowa and the United
States in nonagricultural income has widened,
moreover, so that the percentage relation of lowa
personal income per person to average national
income declined at the rate of 0.9 percent per
annum during the period 1880 to 1950. The
composition of national economic activity,
meanwhile, shifted sharply from farming to
manufacturing, trade and service industries.

The Iowa agricultural labor force has in-
creased in relative importance with reference to
the United States agricultural labor force. Every
other major Iowa industry has declined in rela-
tive national importance, however, as one con-
sequence of the below-average growth in state
population and employment during the 1880-
1960 period.

Agriculture

Farms and cropland

The demographic changes in Iowa have an
agricultural origin in terms of farm mechani-
zation and consolidation. First, the decline in
the number of farms has occurred at an average
rate of 1,350 farms per year since 1929. This
decline, however, is quite small—about 1.6 per-
cent of the decline in total number of farms
for the nation as a whole. Iowa, however, ac-
counts for 4.7 percent of all farms in the United
States. For 1959, the U. S. Census of Agri-
culture reported 174,707 farms in Iowa, com-
pared with 3,703,614 farms inthe United States.

While the number of farms has declined,
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Table 1.

Percentage of total employment in specified industries, by sex, lowa and the United States, 1960.9

lowa United States
lowa

Industry sector Total Male # Female Total Male Female
Agricurtirers ML T Fat I LI A T s s ot atecs 4 1-6 20.66 19.02 1.64 6.73 6.08 0.65
MG ate S . a0t Do Laiis 7 0.23 0.22 0.01 1.01 0.77 0.24
Food and kindred products 8-10 5.46 4.38 1.08 282 2.16 0.66
Printing and publishing. . . .. ... 11 1.72 1.29 0.43 1.76 i) 0.45
Chemicals and allied goods: v is o v osvimn e connvuaia 12 0.49 0.37 0.12 1.34 1.00 0.34
Ot nondurables : sl antis 3o 5 6 o6 poremdcmas s 13 1.33 0.76 0.57 597 3.29 2.68
Furniture, lumber and other wood products. . . .. .. ....... 14 072 0.59 0.13 1.65 1.39 0.26
e R LT T e et S M S o vl s - A RS 15 2.00 1.64 0.36 3.90 3.28 0.62
Machinery exceptelectrical . . .. ........... . ........ 16-17 3.41 3.04 0.37 242 1.85 0.57
Elachalmaehinenys o il 5 cibie s b el g o il i 18 1.96 1311 0.65 2.30 1.76 0.54
O OT-CURaRTEs - 5 Tl & (4 ot i 4 et B 20 o BER 15B GRS R 19 1.30 1.07 0.23 2092 1.78 0.34
Transportationi s <« v v s v o wis s 20 409 3.38 0.71 7.05 5.98 1.07
Communication and utilities 21 2.45 2.01 0.44 2.66 2.20 0.46
Wholesale trade. . . .. ....... 22 3.54 2.84 0.70 3.43 273 0.70
RBIOITE P81 e s iovians 500 tavan 1 5 v o o e o 1 e 8, 1% 23 15.95 9.23 6.72 14.82 8.72 6.10
Finance, insurance, realestate. . . . .. ....... ......... 24 3.59 1.91 1.68 4.17 227 1.90
Services, including education. . . . . v v v i e 25 20.20 794 12.26 20.96 8.84 12.12
Publiciadtinistration:: « ¥ b v sicemns ¥y b aie &8 4 26 3.22 2.28 0.94 495 3.54 1.41
Contract CONSICUCHION!. o ¢ o s as v s whms b xdtey & s 5 v mis m o s 27 5.20 499 0.21 5.90 5.86 0.04
Ingusttiae notreportad il o e it il T TR b v A 2.48 1.47 1.01 4.04 2.45 1.59

1) e b e R S N Bl S 100.00 69.74 30.26 100.00 67.26 32.74

9 Based ondata in: U. S. Census of Population, 1960; PC (1) IC, table 92, page 1, and PC (1) 17C, table 62, p. 17.

the total acres of harvested cropland has in-
creased slightly from 1929-34 levels. In 1959,
the 22,873,407-acre total was the largest since
1929. For the United States, total harvested
cropland has declined from its 1944 peak of
nearly 353,000,000 acres to its lowestlevel since
1929—311,000,000 acres. For Iowa, therefore,
an expanding total cropland acreage and a
declining number of farms yield a larger aver-
age size of farms.

Total cropland harvested in Iowa in relation
to total farmland has remained quite stable
over the 30-year period, 1929-59—about 60
percent of the total farmland acreage. Other
cropland and other farmland each have ac-
counted for about 20 percent of the total during
the same period.

The temporal variability in cropland is geo-
graphically widespread and interrelated. For
example, for each 1,000-acre change in total
cropland harvested in the United States, the
corresponding change in Iowa was 43 acres
during the same period. Both phenomena—the
changing number of farms and the changing
cropland acreage—were subject to the effects
of broad national forces that influence the entire
agricultural economy, but at different rates.

Farm workers and population

To obtain estimates of agricultural employ-
ment, two agricultural employment series are
available—one prepared by the United States
Department of Agriculture, the other by the
United States Bureau of the Census. The first
gives a substantially larger estimate than the
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second because of the method of enumeration.é
For 1950, these two Iowa estimates were, re-
spectively, 346,000 and 283,000.

When the United States Department of Agri-
culture employment estimates (of hired and
family workers) for Iowa are presented on a
per-farm basis, the long-run decline from
368,312 workers in 1934 to the 1949 level is
converted to a pattern of long-run stability at
a level of about 1.6 workers per farm. The
United States Bureau of the Census estimates,
which are available for each decennial census
since 1870, show the long-run historical pattern
of agricultural employment. For example, from
1870 to 1950, decennial changes in the Iowa
and national estimates were highly correlated,
the Iowa decline over a 10-year period being
about 1.5 percent of the national decline. When
the national agricultural employment decreased
by 1,000,000, for example, the corresponding
decrease in Iowa agricultural employment was
15,200. In recent years, the rate of decline in
farm employment has been lower in Jowa than
in the United States as a whole.

Farm income and output

In this discussion, only some general obser-
vations based on national data can be presented,
but these findings are applicable to the Iowa
economy. First, as illustrated in fig. 4, the
number of persons engaged in farming in the

6Henderson, John P. Changes in the industrial dlstrlbutmn of employ-
ment, 1919-1959. University of Illinois Bulletin No. 87. 1961
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Fig. 4. Farm output per farm worker and related data, United States, 1929-59.

United States has dropped sharply since 1929,
while the capital input and net output per worker
has increased even more sharply. Except for the
short-run effects of depression and war, the
number of man-hours worked per person has
declined.

When the rate of decline in the number of
persons engaged in agriculture for the 8-year
period between drouth and war—1935to 1942—
is extended to 1975, the projected 1975 farm
employment level is 33.2 percent of its 1929
level. If the postwar period, 1948 to 1957, is
used, the projected 1975 farm employment is
33.5 percent of its 1929 level. For the postwar
period, the number of persons engaged in agri-
culture declined about 2.8 percent per year.
During the same period net output per worker
increased 4.3 percent per year.

The impact of the technological revolution in
agriculture is portrayed by the data in fig. 4
(as well as the earlier data on population and
income). Despite the large gains in agricultural
productivity since 1929, the available evidence
suggests further technological advances in Iowa
agriculture.

BUSINESS GROWTH PROSPECTS

The brief historical survey has illustrated the
gradual transformation of Iowa from a pre-
dominantly rural state to one thatdepends more
and more upon the basic economic activities

carried on in the larger trade centers. Farming
is becoming more mechanized and less labor-
intensive. Thus, the services required by farmers
are changing from predominantly labor-related
activities to capital-related activities. As aresult,
fewer households are supported directly by farm-
ing, and more households are supported indi-
rectly by the farm-related businesses in the
various trade centers of the state.

The geographical pattern of trade and popu-
lation centers is changing, also, as a response,
not only to the technological revolution in
farming, but also to the transportation revo-
lution and the changing needs of an affluent
society. Both farm and nonfarm people are
traveling greater distances, and they arebuying
a larger variety of services than they did even
a decade ago.

The changing panorama of Iowa economic
and social life is described now in more detail.
Agricultural trends are examined with reference
to the effect of farm technology on farm size,
employment and income. Population trends also
are examined by age and sex, and these trends
are then projected to 1974 and 1975 along with
trends for agriculture. Similarly, labor force,
employment and income trends are examined
with reference to their impacts upon existing
Iowa businesses and their implications for future
economic growth and development. 7

Agriculture

Increased yield of crops per acre and of
livestock products per animal unit have contri-
buted to the growth in total agricultural out-
put. These effects of farm technology have been
reflected in employment and income; the latter
have been maintained at higher levels than would
otherwise have been possible. At the same time,
the decline in employment and the migration
of farm people into nonfarm work have made
possible relatively high rural living standards
for the remaining population.

Effect of farm technology
on farm size, employment and income

The impact of farm technology on Iowa
agriculture is illustrated in the summary data
in table 2. If the post-World War II trend is
projected to 1974, then the total number of farms
is reduced from the 197,000 reported in 1954
to an estimated 144,000 in 1974.8 The average

7The economic models used in the preparation of the 1974 estimates
are discussed further in: Wilbur R. Maki, Jerald R. Barnard and Richard
Suttor. Recursive economic systems in rural-urban development. Jour.
Farm Econ. 46: 466-474. May 1964.

8 The number of farms differs slightly from the United States Census of
Agriculture estimates because of the inclusion of additional abnormal
farms and farm residences in the estimates used in this study. See: U. S.
Department of Agriculture, Crop and Livestock Reporting Board. U. S.
Dept. Agr. Stat. Bul. 316. 1962.
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Table 2. Selected trends in lowa agriculture, 1954-74.

Number of Farm Number of Agricultural
Year farms population farm workers employment
(thousands)
JO5A%2 2, 197 735 341 266
1988 s 187 683 293 216
VROAL L s bsls 175 603 286 199
YOT A chas s 144 452 243 150

size of farms in terms of total farmland would
increase from 173 acres to 236 acres, while
total cropland would increase from 131 acres
to 181 acres. It is assumed that total farmland
will stabilize at around 34,000,000 acres and
that total cropland will represent about 76
percent of total farmland, or 26,000,000 acres.
Thus, the average annual rate of decline of
about 2,800 farms would result in an increase
of about 3 acres per year in average farm size.
This projected decline in the number of farms
is about twice the decline that actually occurred
over the 1929-59 period. The first part of this
period included, of course, the depression years
of the 1930's which temporarily slowed down the
processes of farm consolidation.

In relation to the United States, total number
of farms has increased since 1900 when Iowa
farms accounted for about 3 percent of all farms
in the United States. During the 60-year period
from 1900-1960, the relative position of Iowa
increased at a rate of about 0.4 percent per
decade.

Total farm population also has declined,
partly because of the decline in the total number
of farms and partly because of the decline
in the average size of farm family. In 1954,
for example, an average of 3.7 persons per
farm was reported in Iowa. If the historical
trends were to continue, the average number
of persons per farm will decline to 3.1 by
1974.

The declining number of persons per farm is
a reflection of the lower birthrate and also of
the movement of farm youth from farm to
off-farm residence and employment. The average
size of farm family, of course, would be somewhat
higher than the number of persons reported in
the average farm household at any given time in
the life history of the average farm family.
In any case, the twofold impact on farm popu-
lation would reduce the total farm population
from the 735,000 of 1954 to an estimated
452,000 by 1974. The estimated decrease in
total farm population of 283,000 would rep-
resent an average decline of 2.4 percent per
year over the 20-year period.

The reduction in farm population is associ-
ated with a corresponding reduction in the farm
labor force. Two concepts of farm employment
are used by the two federal agencies concerned
with agricultural employment estimates; namely,
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the United States Department of Agriculture
(Farm Population Branch, Statistical Analysis
Division, "Farm Population Estimates for
1910-62," ERS-130, October 1963) and the
United States Department of Commerce (Bu-
reau of the Census, Population Division). The
Department of Agriculture estimates of the total
experienced farm labor force are based upon
estimates of farm workers, both full-time and
part-time, and include workers who may be
employed only a few days a year and who
may have other employment as major sources
of income. Moreover, the Department of Agri-
culture estimates are prepared on the basis of
reports from the agricultural employer rather
than on the basis of the residence of the farm
workers. Because of the increase of part-time
work in agriculture, the number of farm workers
per farm person, using the United States Depart-
ment of Agriculture concept of the experienced
farm labor force, has been increasing at the
rate of 1.2 percent per year over the 1944-55
period. Over the 20-year period from 1954-74,
this ratio would increase from 0.46 worker per
farm person to 0.54 worker per farm person.
Because of the decline in farm numbers, however,
the total number of farm workers would decline
from 341,000 to 243,000, or a total decline of
98,000 (as shown in table 2).

The United States Bureau of the Census
concept of farm employment (used inthe Census
of Population) is based on the idea of assigning
each worker to one job classification that re-
presents the main source of livelihood. Also,
the place of residence of the worker is used as
the reporting unit. Thus, part-time farm labor
(which would be included in the agricultural
estimates of experienced farmlabor force) would
not be included in the census estimates of agri-
cultural employment if a worker had some
other employment as the main source of liveli-
hood. The difference in the two concepts is
widening numerically because of the increasing
amount of part-time employment in agriculture.
Since 1940, the ratio of total agricultural employ-
ment to the total experienced farm labor force
has declined at an annual rate of 1.2 percent.
If this relationship were continued to 1974,
the ratio would decline from 0.78 in 1954, for
example, to 0.62 in 1974. As a result, total
agricultural employment would decline from
266,000 in 1954 to 150,000 in 1974.

While agricultural employment is declining,
agricultural output is increasing. It is estimated
that the agricultural output of Iowa will in-
crease by about 60 percent over the 20-year
period from 1954-74. Using the United States
Bureau of the Census concept of employment,
116,000 fewer agricultural workers would pro-
duce 60 percent more output in 1974 than



in 1954. Agricultural output per manhour would
increase in excess of 5 percent per year over
the 1954-74 period.

Effects of migration and
economic growth on rural living standards

The projected rates of farm consolidation and
reductions in farm employment and population,
together with increasesin agricultural output, are
resulting in a rising per-capita agricultural
income under the more favorable farm policy
assumption. The latter would keep pace with the
rate of increase of incomes per worker in non-
agricultural activities. The general implications
of these agricultural and other basic changes in
the Iowa economy are examined next in terms
of population, labor force and employment and
income.

Population

Iowa's total population has been increasing
gradually since 1900, but at a substantially
slower rate than the increase in national popu-
lation. For example, in 1900 the Iowa popu-
lation was about 2.9 percent of the national
population. By 1960, it had declined to only
1.5 percent, and, by 1975, it is estimated that
the Iowa population will make up 1.2 percent
of the total national population (table 3). Be-

Table 3. Estimated population, lowa and United States, 1900-1975.

lowa as
proportion of
United States

lowa United States

(thousand)
2,232

(thousand)
75,995
91,972

105,711
122,775
131,669
150,697
179,323

(percent)
TOA0: ; ¢ ey st
195,747b
213,810b
235,246

1965

aBased on a survival rate procedure taken from: C. Horace Hamilton and Joseph
Perry. A short method for projecting population by age from one decennial census to
another. Social Forces 41: 163-170. Dec. 1962.

bBased on Series Il projections for the United States. U. S. Bureau of the Census. Sta-
tistical Abstract of the United States: 1961 (82nd ed.). 1961. pp. 6-7.

cause of the rapid decline in farm population,
however, the nonfarm population has been
increasing more rapidly than the total popu-
lation in Iowa. These effects of agricultural
change are examined further in the context of
urbanization and economic opportunity in Iowa.

Effects of urbanization and cultural change

The total number of children and adults in
the various age groups in 1950 and 1970 are

summarized in table 4. It is apparent from this
table that the proportion of children in the Iowa
population is increasing and that the proportion
of both males and females in the 25- to 44-
year-old age bracketis decreasing. Because of the
substantial migration occurring in this age
bracket, the proportion would be lower for lowa
than for the United States. Indeed, an absolute
decline is projected for this particular age bracket
in Iowa.

Effects of economic opportunity on migration

To illustrate the effects of changing economic
opportunity and migration on population, his-
torical and projected trends in population by
age and sex are presented in table 4. The data
support the contention that the people of lowa
face an increasingly severe problem in educating
their young and caring for their old. These
public responsibilities, moreover, areto be borne
by a decreasing number of people in the eco-
nomically most productive age groups.

Large losses of Iowa population through
out-migration, particularly in the age groups
from 15 to 44, are indicated in table 5 for
three intercensus periods. During the two inter-
census periods with the largest migration, the
age group 15 to 44 accounted for 75 to 80
percent of the total migration. This percentage
was even larger during the intercensus period
of low migration.

The proportion of men and women migrants
tends towards equality. More recently, however,
the larger numbers of older females migrating
from Iowa has increased the proportion for
women.

The extensive migration of Iowa peoplefrom
Iowa to other states is illustrated further in
table 6. These data, when compared with life
survival ratios, suggest an acceleration in the
rate of migration for the age bracket 20 to 29
in the two intercensus periods from 1950 to
1970. In effect, the total migration for each of
the two 10-year periods can be expected to
exceed the 181,000 indicated in table 5 for the
1940-50 period.

As a result of labor-reducing technology in
agriculture and manufacturing, substantial in-
creases in output can be expected without cor-
responding increases in employment in these
industries. As a result of these trends in the
economic base, population growth is expected
to occur at a rate slightly less than 1/2 percent
per year for the 20-year period, 1950 to 1970.
The Iowa population, moreover, is expected
to stabilize at a level that is 1.2 percent of the
total national population. With these changes
in population, corresponding changes occur in
the labor force.
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Table 4. Estimated population in specified age and sex class and annual change in proportion of total population in each class, lowa and United States,

1950-70.
lowa . United States
Total population Proportion of total Total population Proportion of total
Projected Projected Projected Projected
Sex and age class 1950 1970 1950 1970 1950 19709 1950 1970
Mala: (thousand) (percent) (thousand) (percent)
WRESr IOl Al 3 = 5 mrmite s dhete i a v s 5 el s 259.4 317.4 9.8 1.1 15,080 23,618 9.9 11.0
R N T e 101.9 144.4 39 5.0 5,671 10,660 37 50
YO o ichi s b voe it 5 B dee & & Hrn o K § 59 185.4 2258 70 79 11,155 18,602 7.4 8.7
BEEAL. ¢ e @ o e 5 s ey o 3539 2850 134 9.9 22,407 23,965 149 ¥L.2
£ ELA0T ) R N PR e S I TR 279.0 274.1 10.6 9.6 15,376 20,214 10.1 9.5
65 andOVEE = o < o s e e e s s e 137.4 151.1 52 53 5,837 8,399 38 3.9
TOHBITS o s 4 5 wisn b Sbree b 5 aba € b (o1 4.5 1,317.0 1,397.8 499 48.8 75,526 105,458 49.8 49.3
Female:
Under K04 RN ol ey By Wiavs 23 w0y 2472 304.3 9.4 10.6 14,532 22,661 9.6 10.6
FEA cesrat BN o 8 ih o, it g o 97.3 139.3 37 49 5,473 10,233 3.6 48
T TR T S, I P 188.6 237.7 7.2 83 11,146 18,003 7.3 8.4
e g v M ARG R o S g e 356.2 301.7 13.5 10.5 23,088 24,247 153 1.4
BOSBB. s hil i b e ey 8 s e 279.2 290.0 10.6 10.1 15,385 22,058 10.1 10.3
65 AR IOVOR ity « v al bl wig Wk e e 151.2 193.9 5.7 6.8 6,527 11,150 4.3 )
707 0=\ Lot i R e P RS o e e, - R 1,319.7 1,466.9 50.1 Sz 76,151 108,352 50.2 50.7

aDepartment of Commerce, Bureau of the Census Current Population Reports, Series P-25, No. 241 and 246.

Table 5. Net intercensus out-migration (-) and in-migration (+) of native white males and females, lowa, 1920-50.9

Male Female
Age group 1920-30 1930-40 1940-50 1920-30 1930-40 1940-50
(thousand)
ol P S i e g B o b i PR R e s -10.1 -39 - 93 - 9.8 - 37 - 63
| 4,707 7 Ll S W T8 BRI xS SR S Sl o PRSI e i B -18.5 -10.6 -18.3 -20.7 -11.7 -17.8
DBl s B, 'y b s e s S rvas i i i BEm —48.8 -234 —47.1 —43.7 -23.0 -52.0
S A A e T M ¢ b s Mot e o o o B o RS I s - 57 2.6 -11.4 — 8.6 0.0 -12.7
GBS and QRE. S ST T S S S B SR & R 1.6 28 =19 04 0.6 - 42
TETHTL 5 0xt P TR 5o Bty et S0 e T 55 ER ks (5 RS gh AR A TR -81.5 -32.5 —88.0 —82.4 -378 -93.0

OEverett S. Lee et al. Population redistribution and economic growth. Vol. |, Methodological considerations and reference tables. American Philosophical Society, Philadelphia 1957.

Table 6. Specified age and sex group as proportion of corresponding age and sex group 10 years earlier and related data, lowa, 1950-70.

Life survival ratios

Male Female
United States
Age group 1950 1960 1970 1950 1960 1970 1949-510
(Percent)

10 (OIS ey el N S e, ind o i e 2 o 94 90 90 96 93 92 98.2
Pas et e S e e R G TR E SR S e 83 76 76 87 83 84 98.6
ol - A SRS M e RS B S TR S RS 86 88 87 88 88 88 98.1
B AP s s s e S A T K M § b 89 91 90 90 91 91 96.0
DD R ot e e, i 5 s s B U SRR, R 84 89 88 89 90 A 90.2
GO GO BT o 5.5 S e R0 o ceriniTon 4 e P AT e b et R 135 151 152 154 169 181 —

9Everett S. Lee et al. Population redistribution and economic growth. Vol. |, Methodological considerations and reference tables. American Philosophical Society, Philadelphia 1957.
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Labor Force

The labor force relative to total population
in Iowa has remained quite stable since 1870,
showing only slight increases in the participa-
tion rate during the intercensus periods. The
female labor force, however, has increased sub-
stantially, particularly since 1940. On the other
hand, the male labor force participation rate
has declined slightly because of longer periods
of compulsory education and earlier retirement.
These trends are expected to continue to 1970
(table 7). The factors accounting for these
changing trends in labor force by age and sex
are examined in terms of education and chang-
ing values of the young and the social security
and early retirement programs of the older
workers.

Effects of education and legislation on employment of children

Under current definitions of the labor force,
all persons 14 years of age and older who
are seeking work are considered part of the
labor force. If they are unemployed, but seeking
work, they would be counted in the labor force.

In Iowa the number of persons 14 years
of age who are seeking work is negligible, and,
hence, only those persons 15 years of age and
older are included in the employment projec-
tions. As late as 1950, however, the labor force
concept included persons in the age group
10 to 14. In 1900, for example, 13 percent of
the male population in the 10- to 14-year-old
age group was classified as being in the labor
force, while 2.5 percent of the female population
was so classified; for the United States, the
percentages were 23 and 8.7, respectively. In
1900, Iowa was a predominantly agricultural

state, which accounted for a large proportion
of full-time family farm workers in the 10- to
14-year-old age group. Although the national
population was more industrial, an even larger
proportion of employment of children occurred.
The enactment of child labor laws reduced the
employment of 10- to 14-year-old children in
off-farm activities. Since 1900, therefore, the
employment of 10- to 14-year-old children has
declined until today it is practically nonexistent.

Effect of higher education and changing values

The historical patterns of labor force par-
ticipation in the age groups from 15 to 64,
together with projections of these patterns in
1975, illustrate the rapidly increasing rate of
participation of females of all age classes.

In Iowa, female participation in the labor
force increased at an average annual rate of
0.3 percent for the age group 15 to 24 over
the 1930-60 period. The corresponding increases
for the age group 25 to 44 and the age group
45 to 64 were 0.5 percent and 0.9 percent.
In 1930, 28 percent of the 15- to 24-year-old
age group of females were in the labor force,
while 19 percent of the age group 25 to 44
and 15 percent of the age group 45 to 64 were
in the labor force. The education of women, the
mechanization of the home and rising family
aspirations have all contributed to a rapid
increase in the employment of women. At the
same time, the labor force participation rates
for males in each of the three age groups cited
has remained stable. Differential rates of mi-
gration among these age groups, however, will
contribute to changing aggregate rates of labor
force participation for the Iowa population.

Table 7. Estimated labor force in specified age and sex class and annual change in participation rate (proportion of population in labor force) 14 years and

older, lowa and United States, 1950-70.

lowa

United States

Total labor force

Proportion of fotal Total labor force Proportion of total

Sex and Projected Projected Projected Projected
age class 1950 1970 1950 1970 1950 1970@ 1950 1970
(thousand) (percent) (thousand) (percent)
Male:
[ 1S SRR PR TS S e £ PRy S 125.6 151.5 124 14.0 " 8,668 13,121 13.4 15.1
DR s e m & SR A S R S 336.1 271.0 331 250 20,996 23,172 324 26.6
OB R TR 5 2 R, B R B 2487 244.7 24.5 227 13,952 18,446 215 212
RIS T[S T S R U e e 56.3 47.0 56 4.4 2,453 2,704 3.8 3.1
OIS et T o o) e S s e Gl 766.7 7142 75.6 66.1 46,069 57,443 1.0 66.0
Female:
B STB 8 s siies e A e b 64.6 93.9 6.4 8% 4,663 7,046 7.2 8.1
S s N e o o i e e 5 e R 98.1 114.5 9.6 10.6 8,267 10,375 128 }1.9
AT =0 N o 03 I e A i Y s e N 73.2 132.1 72 12.3 5,167 10,868 8.0 12.4
G5 ARE-OVOT 4 w8 5 v r ety b ey w Sle s & 1.7 25.1 N2 2.3 584 1,360 0.9 1.6
Oda e S A sy i s e ¥ e 247 .6 365.6 244 33.9 18,681 29,649 289 34.0

9Department of Labor, Bureau of Labor Statistics. Population and labor force projections for the United States, 1960-1975. Bul. No. 1242.



Effects of social security and early retirement programs

The labor force participation rate for males
65 and over has declined some, but, for females,
it has increased. In 1930, for example, 48
percent of the male population 65 years of age
and over was in the labor force, while only
5.8 percent of the female population in this age
group was in the labor force. By 1960, however,
the male labor force participation rate had
dropped to 34 percent, while the female labor
force participation rate had increased to 12
percent. While the former was declining slightly,
the latter was increasing at an average annual
rate of 0.2 percent. As the total number of
females in the 65-year-and-over age bracket
increases and as urbanization continues, more
and more of the older women can be expected
to enter the labor force. At the same time,
older couples who have adequate retirement
programs and who have the desire for retire-
ment will account for the lower participation
rate among males 65 years of age and over.

Employment

Population and labor force trends show an
increasingly larger proportion of female popu-
lation in the Iowa labor force. The distribution
of the labor force in terms of employment was
illustrated in table 1. If the historical trends
in the industrial composition of employment
were extrapolated to 1975, they would show
the consequences of recent demographicchanges
in terms of an increasing level of female em-
ployment. Finally, the extrapolation of historical
trends in agriculture and transportation would
show a much-diminished level of employment
in these two sectors.

Effects of farm consolidation and mechanization

Employment trends in agriculture were men-
tioned earlier with reference to the declining
number of farms and full-time farm workers
per farm. As a consequence of the decline in
agricultural employment, the total number of
workers in nonagricultural industries must in-
crease by nearly 6,000 each year merely to
maintain the current level of employment in
Iowa. As shown by the earlier projections, the
net expansion in nonagricultural employment
is approximately equal to the decline in agri-
cultural employment.

Farm mechanization and consolidation will
continue to contribute to increasing agricultural
productivity so that farm income levels can
be maintained. Thus, total farm marketings
are expected to increase (about 3 percent per
annum over the 1954-74 period). Accordingly,
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we can expect an increase in the purchases
of farm production items. As a consequence,
segments of the manufacturing and service
sectors are €xpected to employ more workers
in 1974 than in 1954. Indeed, nonagricultural
employment trends in Iowa, when compared
with those for the United States, are characterized
by a similarity in pattern. Iowa, of course,
is becoming more urban as a result of the
decline in (1) farm population and (2) farm-
dependent trade centers of less than 2,500
population.

Effects of urbanization and migration

Agricultural mechanization and the urban-
ization of the Iowa economy have contributed
to a relative (with respect to the United States)
increase in the proportion of manufacturing,
construction and service workers. To a sub-
stantial extent, these activities arefarm oriented.
Thus, a relatively prosperous and highly
mechanized agriculture would sustain relatively
high levels of employment in these activities.

Growth in total employment in the several
service industries in Iowa probably will be
accompanied by an even more rapid expansion
in female employment. Some readjustment in the
1940-60 employment trends is expected to occur,
however; but, once the readjustment is accom-
plished, female employment is expected to exceed
35 percent of total lowa employment.

Except for agriculture, communications and
utilities, female employment is increasing in
relation to total employment (table 8). The
trade and service industries, however, will con-
tinue as the major areas of female employment.
Finance, insurance and real estate, along with
the electrical machinery industry, are growing
industries—thus providing additional job op-
portunities for women. Meanwhile, job op-
portunities for men in a number of industries
are expected to decline. According to the em-
ployment estimates in table 8, which are based
on historical trends in Iowa employment, the
annual rate of increase in female employment
exceeds the corresponding figure for male em-
ployment in 10 of the 19 specified industries.

Income

Personal income in Iowa originates from
two major sources—wages and salaries and
proprietory income. In 1954, 62 percent of the
nonagricultural income and 6 percent of the
agricultural income was in the form of wage
and salary payments. The latter reached its
lowest percentage level in 1954, however, while
the former remained at a level of about two-



Table 8. Total employment, by sex and industry, lowa.@

Female Male
Annual rate ¢ Annual rate
of change of change
Industry 1960 1975 1960-75 1960 1975 1960-75
(No.) (No.) (%) (No.) (No.) (%)
(e T L e e i i e e 17,323 10,726 -3.2 197,991 134,829 -26
Manutacturing {incl, mintng)s < o tv v s br v e sw o Tonsana
R M. EL R oh N Tl s 102 107 03 2,242 2,038 —06
Faoll and kindred produets’ . : . ooo o w5 50 ko s s ne 11,413 11,263 0.1 45,549 35,504 -1.7
S e A A e e, AN 4,484 4,827 05 13,451 10,834 i
Chemical and alliedgoods . . . ... ................ 1,228 1,502 1.4 3,872 7,187 4.1
thacviandorailes Tlomn ey Lomrnte. Nl AT L ik 6,012 5,685 —0.4 7,948 8,045 0.1
Furniture, lumber and other wood products . . . . .. ...... 1,325 2,038 2.9 6,114 5,578 —-0.6
Metal indUSHies . .. ......ouuueeneee 3,770 7,079 42 17,119 11,477 317
Machinery, except electrical . . . ........ ......... 3,872 3,754 -0.2 31,691 41,189 1.7
Elacirical machingiys . ul o i il 0.0 2188 . et bbb o 6,827 9,117 20 13,655 12,550 —-0.6
Cahvardurobles o oo s ts e B e L S s B 2,446 1,823 -2.0 11,107 12,979 1.0
TEORSPOTIOHON L . 2 s L iele s = i o 5ok iy B 5 e 6 s % o sl 5 7,439 9,439 1.6 35,156 23,705 —2.6
Communicationand Whli#ies: & . su o oo v b oo s oe os s ez 4,687 2,896 -3.2 20,890 31,5356 2.7
Wholescletraada., v ouomimre s msis oo s wime sesie dhihde s il 7;387 6,221 =1.1 29,551 87,118 1.5
L e e S S = B 70,821 72,617 2.0 96,092 125,068 1.7
Finance, insurance, realestate. . . ... ................ 17,731 24,670 920 19,871 18,985 -03
Services, including education. . . .. ....... ... .. ... 129,412 185,135 2.4 82,641 78,087 —04
Poblic e mInIStEoNOn o .ox + imsms. o aivge it fomisn o w6l ol o ohs itk 9,884 10,726 58 23,743 35,718 24
COnIaCHCONSITHENON - v fis 5 s s i s s 6 e e s 2,242 2,574 0.9 51,969 62,749 1.8
Totabwmployment s £ Lo d SUAs R L St el HEd . 308,350 372,199 13 710,652 695,170 -0.1

0 |ndustries not reported in 1960 are distributed proportionately among all industries.

thirds of total nonagricultural personal income
payments during the post-World War II period.

Proprietory income makes up the remainder
of the agricultural income payments. Outside of
agriculture, 14 percent of the total was in the
form of proprietory income. Of the remaining
24 percent of nonagricultural income in 1954,
17 percent was in the form of property income,
and 7 percent was in the form of government
transfer payments.

In relation to the national economy, Iowa
agricultural income (i.e., total net farm income)
has increased more rapidly than national agri-
cultural income. During the 1929-60 period,
for example, a 10-percent increase in net farm
income in the United States was associated with
a 13-percent increase in net farm income in
Iowa. On the other hand, a 10-percent increase
in nonagricultural personal income payments

Table 9. Selected data for estimating farm income, lowa, 1954 and 1974.

in the United States was associated with a cor-
responding 10-percent increase in Iowa income.
In short, when agriculture prospers, Iowa's
income position improves relative to the nation
as a whole. Conversely, prolonged agricultural
depression worsens Iowa's income position.

Agricultural income

Because of the crucial importance of agri-
culture in the Iowa economy, it is examined
again with particular reference to its income-
generating prospects. Two analytical approach-
es have been used to estimate future income
prospects in Iowa agriculture, as shown in
table 9. Under Assumption I, a national farm
parity ratio of 80 is used, along with a pro-
jected increase in the index of farm prices paid,
interest, taxes and wage rates for the United

Projected 1974

Assumption Assumption

Item Units 1954 la I1b
S Tt g A b A T T R e BIORL I o PR e e (1910-14=100) 89 80 e
Index of prices paid, interest, taxes

andwagerotes, UeS. o i ol s s i e s e s e el s e e e (1910-14=100) 277 351 351
Index of prices received by farmers, U.S. . . . ... ... ... oL (1910-14=100) 246 281 c
Index of prices received by farmers, lowa . . . ... ... .. ... L (1910-14=100) 268 305 &
Government payments to farmers, lowa. . . . ... .......... . ... Million dollars 10 20 20
B O T |Gl RO ol o e R A b a3 e SRS P PRt 0 s i Thousands 733 453 453
Earnings per worker inmanufacturing . . ... ... .. Dollars 3,958 6,829 6,829
Realized net farm income perfarm person . . ... .. ... Dollars 1,297 933 2,049
Total realized Nef FOrM INCOMB = o« ¢ » - 4w ve s s05s 6 i wiss s s iyeie b s ol s Million dollars 951 422 928

9Based on U. S. farm parity ratio of 80.

bBased on ratio of 0.3 for farm income per person divided by wages and salaries per manufacturing worker in lowa.

€ Not computed.



States. The latter is based on an extrapolation
of the post-World War II trend in this ratio.
Under Assumption II, net realized farm income
per farm person is tied to wage and salary
payments by making the former 30 percent of
the wage and salary payments per manufactur-
ing worker. To sustain this ratio, the index of
farm prices paid must stabilize at its present
level, or the farm parity ratio must increase
gradually. Otherwise, the increasing costs of
farming will impose additional pressure for
further adjustments in agriculture. Indeed, total
farm income is likely to decline in Iowa, with
a continuation of historical trends in farm
price and cost relationships. If Assumption II
were to prevail, however, realized farm income
per person engaged in agriculture (using the
more conservative U. S. Department of Com-
merce definition of agricultural employment)
would increase from its 1954 level of $3,600
to a projected 1974 level of $6,200 (in constant
1954 dollars).

The projected increase in real farm income
per worker in agriculture would amount to a
2.8-percent growth rate. Productivity per worker,
however, may increase as much as 6.2 percent
per annum. In this study, a more conservative
estimate of 5.2 percent is used (based on a

projected increase in agricultural output of 2.4
percent per annum and a projected decrease
in agricultural employment of 2.8 percent per
annum). These increases in agricultural pro-
ductivity and income per worker would require
substantial adjustments in agriculture, particu-
larly in farm consolidation.

Nonagricultural income

Projected change in nonagricultural income
per worker is based on post-World War II
income relationships for Iowa and the United
States, as indicated in the discussion of the
analytical procedures used in the study. Given
the projected increases in national earnings,
Iowa earnings per worker are expected to in-
crease as shown in table 10. Projected increases
in output per unit of labor, based on National
Planning Association estimates, are shown also
for selected industries. In practically all cases,
the projected increase in real earnings per worker
is less than the specified increases in productivity.
In the service industries, however, the general
increases in earnings probably sustain wage
and salary increases so that productivity in this
sector lags behind earnings per worker.

Table 10. Estimated wages and salaries per worker in constant 1954 dollars, lowa, 1954 and 1974.

Annual rate of change

1954-74
Estimated Projected Wages and Output per

Sector Code 1954 1974 salaries workerd
(5) (O] (%) (%)
AGFICAOTRIT I o i dis & autihorm s ot & & SPAL 5. b, 20 a TA5 1w s 570G 1-6 3,575 6,213 28 812
BARIBG b - Tl i s e s S0msnts bl 0 SRS o sy s Wm0 7 3,578 5815 2.4 4.0
Manufacturing 3,958 6,829 2.7 3.3
e T p e O R e R T R o b o et 8 4,217 7,293 &7 3.1
Datryand GrainBrodutie 1. 5o s e B LS SRS A« i8S it 9 3,544 6,129 a7 3.1
Oth et tond PodUEs. & 5 o et Tl s <atebrade 10 3.715 6,425 27X 3.1
Beiating and pUBIBRING s o vis o it 5 o nouis o s o minie o oo s & s v 1 3,915 6,771 27 <
Chemical.and allied produBIs .« ve s 5o g 3 50 B85 Wiy o A S ¥ 12 4,135 7,151 2.7 3.1
! T T T R S R AT TRy & S 13 3,231 5,588 2.7 3.8
BUllaioamoterialls MAS el oo % bl b b e ot o DR RS 14 3,581 6,193 2.7 3.3
Primary and fabricated metal . . . oo oo sve v v e e e s s s 15 4,185 7,238 2.7 33
it E LT ) 1) B e A e R S ) S PR 16 4,386 7,585 2.7 33
OB OEIBBIN (o5 5 il i 5. mwhe! & e e oa e e Woimich o o i o e o 17 4,185 7,238 2.7 3.3
EXQetrical: mathifBry . . fo o o s fo. orimin o s oo o m o s i conass s i dis 18 3,515 6,079 2.7 33
O BT B EOBIBS Lii i ook g vy %elaih 4 soietes o nap sk S04 e v 19 4,174 7,219 27 33
TEaABOCIBHDB! 11 st i w i BE 5 i s a7, 3 i ate b e ots e 20 3,381 5,129 2.1 29
Communication and publiciotililles « 2 uis o i wa g o o wse s & 5w i 21 3,228 5118 2.3 6.5
Wholesale et ot la i e s heh L ke & G S el e i 22 3,686 5,119 1.6 1.6
Rt radBE Cooer P Bl babl 2 o 1m v 8 B it L e ol e b S e 23 2,776 3,855 1.6 1.6
Einance, reol aslote INSRrONCE « \d o 54 a0 S5l s 3 b oo ts %S0T onni 24 3,308 5,266 2.3 1.3
SEPVICEY i v a5 15 s g G Sl L o ~alssii 5 Aoy o o) 6Bk ve e et 25 2,340 3,510 20 1.0
CORBIEUCHOR! ' 4e 5 b e A bl e e b 4 s ey 3 1 e e o e 27 3,381 5,783 27 12
PUblte aaiRISIOInN & & ¢ 21 Alh e Sk s S e R, o e e ) o 5 28 3,548 5,429 2.1 1.0

9Based primarily on:
Avenue, N. W., Washington 9, D. C.
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STRUCTURAL CHARACTERISTICS
OF THE IOWA ECONOMY

Selected segments of the Iowa economy will
be presented in the context of an aggregated
series of interindustry transactions. The sales
of each economic sector in Iowa are distributed
among specified purchasing sectors, including
industries and households in Iowa and out-
of-state exports. In addition, the purchases of
goods and services from other industries in the
state and income payments to households and
government, along with retained business earn-
ings and savings, can be identified among the
interindustry transactions.

The total business activity supported by Iowa
agriculture is estimated from available data.
First, however, selected economiccharacteristics
of the Iowa economy in 1954—the base year
for the interindustry analyses—are presented.

Selected Economic Characteristics

Because of the wide range of data on the
Iowa economy that are available for 1954, it
was selected as the base year for the construction
of an input-output model of the Iowa economy.
In spite of the variety of data, however, con-

Table 11. Economic sectors in lowa interindustry relations study, 1954.

siderable aggregation of industries was neces-
sary to achieve a workable approach to the
study of intersectoral flows in Iowa. Altogether,
25 interacting sectors and 14 exogenous sectors,
including contract construction and government,
were delineated and defined. Each of the sectors
has been identified in terms of the Standard In-
dustrial Classification of industries (see table
11). '

Interindustry transactions

Next, the United States Censuses of Manu-
facturers and of Agriculture, the 1955 Survey
of Farmers' Expenditures in the United States
and other data sources, including a recent study
of north-central agriculture,” were consulted in
the preparation of the table of interindustry
transactions. This table shows the disposition
of the total value of output in Iowa in 1954
and the industry sources of inputs of each of
the 25 producing sectors.!® For example, Iowa
sector 1—the meat-animals sector of agricul-
ture—produced $1,773,605,000 worth of out-

9Wilbur R. Maki and Dean F. Schreiner. Regional intersectoral relations
and demand projections with emphasis on the feed-livestock economy of
the North-Central States. lowa Agr. and Home Econ. Exp. Sta. Res. Bul.
530. 1964.

10 The detailed interindust
of the report can be obtaine

transactions tables discussed in this section
directly from the author.

Standard Industrial

lowa sector

Classification code (1957)

Description

Meat animals

1

2 Poultry and eggs

3 01-09, exc. 0722 Farm dairy products

4 Feed crops

5 Oil-bearing crops

6 Other agricultural products

7 12,14 Mining

8 201 Meat products

9 202 Dairy products

204 Grain mill products

10 20(except 201, 202, 204) Other food and kindred products

11 27 Printing, publishing and allied industries

12 289 Chemicals and allied products

13 22,23, 26,31,29,30 Other nondurables (textiles, apparel, paper,
leather products, petroleum, rubber)

14 24, 25, 32 Building materials (lumber, furniture, stone,
clay and glass products)

15 33,34 Primary and fabricated metal products

16 352 Farm machinery and equipment

17 35 (except 352) Other machinery (except electrical)

18 36 Electrical machinery

19 37, 38, 39 Other durables (transportation equipment,
instruments and misc. manufactured products)

20 40, 42, 44-47 Transportation

21 481, 482, 49 Communications and public utilities

22 50 Wholesale trade

23 52-59 Retail trade

24 60-67 Finance, insurance and real estate

25 70-89, 483, Services, radio and T. V. broadcasting

0722 Veterinarians

26 --- Households

27 15-17 Maintenance construction

28 New construction

29 92 State and local government

30 91 Federal government

9Soybean oil mills were classified in S. |. C. 28 (chemicals and allied products) in 1954 and are included in lowa sector 12. In the 1957 S.I. C. manual, soybean oil mills are

designated as S. |. C. 2092.
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put of which $175,367,000 was utilized within
the same sector and $940,574,000 was pur-
chased by livestock slaughtering packing plants
in Iowa. Only $46,000 and $175,000 worth
of outputs, respectively, were purchased by
the chemical industries and other nondurable
goods industries (e.g., hides). Finally, house-
holds buying or acquiring farm products
directly from farms acquired $27,806,000 worth
of meat animals (valued at the farm gate; i.e.,
in terms of producers' prices).

The total 1954 output of the meat-animals sec-
tor was disposed of by utilizing $1,103,511,000
of goods and services from 20 of the 25 pro-
ducing sectors in Iowa, $251,186,000 of goods
and services imported from other states and
$418,908,000 of primary inputs (including pay-
ments to government). The primary input pay-
ments correspond to the "value added" or
"gross national product" concepts used in
national income accounting.

Similarly, the total value of agricultural out-
put in Iowa can be traced with referenceto input
sources and market outlets (fig. 5). Of the total
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Fig. 5. Flows of goods and services into and out of the agricultural sectors
in lowa, 1954.

value of agricultural output, $1,181,000,000
originated in the agricultural sectors. House-
holds—specifically, farm proprietors, workers
and managers—however, were the most im-
portant recipients of agricultural income. In
terms of market outlets, food manufacturing
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plants accounted for $1,218,000,000 of the
total agricultural sales.

Food and kindred products manufacturers
are another camponent of the Iowa economy
(fig. 6). Among the food-manufacturing sectors,

41

»

TRANSPORT'
REGULATED IND. 6

DURABLES
FINANGE ,RE.& INS. 7

PRINTING
CHEMICALS

OTHER NONDUR'S 5
WH'SALE TRADE 20
SERVICES

FEDERAL GOVT.

2
:
¥
£
g
i

2
1
15

OTHER NONDURABLES

TRANSPORTATION
REGULATED IND.
WH'SALE TRADE
RETAIL TRADE

CHEMICALS
SERVICES

DURABLES

o
S
o
=3
P
-
>
2
o

ALL FIGURES REPRESENT MILLIONS

Fig. 6. Flows of goods and services into and out of the food manufacturing
sectors in lowa, 1954,

however, the value added by the primary in-
puts, such as labor and management, is sub-
stantially less than in agriculture. A major
expense category is the cost of the agricultural
raw materials. Also, the pattern of exports
and final demand (or consumption) in Iowa,
differs substantially between the food manu-
facturing and agricultural sectors.

A third major category of "export" industries
in Iowa is the machinery manufacturing ag-
gregate (fig. 7). A major part of the total
output of Iowa machinery manufacturers is
shipped to out-of-state markets. Unlike the agri-
cultural and food-manufacturing sectors, more-
over, the cost of raw materials is relatively
low in machinery manufacturing, while pay-
ments to households account for the largest
share of the total value of output.

Among the 25 sectors, only the agricultural
and manufacturing sectors are represented in
terms of the total value of output. The trade
and service sectors are shown as "margin"
industries; the value of raw materials handled
is not included in the final value of output.
Thus, for agriculture and manufacturing, the
use of total output value would result in a
substantial amount of double counting if the
aggregate output of the Iowa economy were
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Fig. 7. Flows of goods and services into and out of the machinery manu-
facturing sectors in lowa, 1954.

obtained from the interindustry transactions
table.

The detailed interindustry transactions table
has been summarized into a much smaller and,
hence, more aggregative form in table 12. The
25 interacting sectors, for example, have been
reduced to seven interacting sectors, while the
eight exogenous input sectors and the eight
exogenous final-demand sectors have been re-
duced to six.

The 7-sector breakdown of the Jowa economy
in table 12 can be regrouped into five major
categories—the agricultural aggregate (sectors
1 to 6), the food processing aggregate (sectors
8 to 10), the other manufacturing and mining
aggregate (sectors 7, 11 to 19), the regulated
industries aggregate (sectors 20, 21) and the
trade and services aggregate (sectors 22 to 26).
Each of the five aggregates can be analyzed
with reference to the distribution of output and
disbursement of income received from sale of
the output.

The agricultural aggregate is now shown in
terms of its disposition of output and of income
(fig. 8). First, it can be observed that the
intrasectoral transfers account for 34.2 percent
of the total value of sales and also of pur-
chases. Exports are substantially larger than
imports, while final demand is only 2.3 percent
of total sales. The value of sales to the Iowa
nonfarm sectors is about the same as the
monetary return to the primary inputs.

AGRICULTURAL AGGREGATE
(DOLLARS IN MILLIONS)
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Fig. 8. Total purchases and sales in the agricultural aggregate of lowa, 1954.

The food processing aggregate differs from
the agricultural aggregate in both sales and
purchases (fig. 9). Intrasectoral transfers are
small, while final demand in Iowa is substantial.
Exports, however, account for more than half
of the total value of sales. Thus, the agricultural
and food manufacturing aggregates represent
an integrated economic complex thattransforms
the primary inputs of labor and capital into
consumer goods of which a substantial portion
are utilized in the state.

FOOD PROCESSING AGGREGATE
(Dollars in Millions)

FINAL DEMAND
(lowa)
$5310

27.5%%

L TOTAL—51929 [

TOTAL—$1929

Fig. 9. Total purchases and sales in the food processing aggregate in lowa,
1954.

In the residual or other manufacturing and
mining aggregate, imports are quite large.
Exports, however, when compared with the
agricultural and food processing aggregates,
are small; they are less than aggregate imports
(fig. 10).

A favorable balance of trade is revealed
again in the case of the regulated industries
aggregate (fig. 11). However, the export level
for the aggregate is exaggerated because of the
inclusion of some governmental purchases in
the export category. Also, because of the sub-
stantial volume of agricultural and food product
exports, a net favorable balance of trade can
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Table 12. lowa interindustry transactions by major producing sector, in thousands of dollars, 1954,

Purchasing sectors

Intermediate demands

Food Farm Other

lowa Agriculture- Agriculture- manufacturing machinery manufacturing Regulated Trade
Major producing sector sector livestock crops and other manufacturing and mining industries and services
Agricollure-liyestatk =2 o -5 sunl i o vats o5 i n s r S e 1-3 211,804 - 1,094,638 --- 221 80 5,150
Agricuiture-cropsond other @ . . o b o siedats < mialil « < se b augore 4-6 824,842 144,114 123,054 - - 59,155 446 2,265
Food manGIaERIBING.T: . s aih 2 v 5 sues atmesstt & adusa & armiss & d 8-10 129,658 9,337 176,978 --- 15,156 2,415 20,910
Form machineryimanuloctoring < s =6« s 5 sieu o7 g os v did #n s 16 1,409 3,830 26 16,041 4,450 124 580
Other manufacturing 7,11-15,

(oo > N CGS s e . PR TWRCE e oi SR  K (B 17-19 10,482 47,475 50,061 48,329 293,203 29,686 134,346
Reqoltad intusioten o & .l s oioadnn dushs b . = Bacit o o a9l riolci o 20-21 69,950 27,153 46,902 5,949 42,789 48,934 145,302
Froderantd SErVICON .o < G5 oy 6 Aol et el @ e a4 R e g 22-25 94,645 235,398 44,712 7,480 48,404 48,458 390,267
HOUSSROMIS L0 &5 o g s rans ags alaatvigs sl i sl 4-1al o olh s 3 26 434,601 701,719 225,035 76,492 425,031 276,014 1,742,219
CONSHEOCHOIA: o5+ 1 &g 0 o B b SR SR S e 5 8 27-28 3,348 2,877 2,017 604 1,534 25,832 80,020
GOVATAMBNTS . o H50 AR e Bin g sk i v G ol K S 29-30 40,959 56,648 26,463 9,632 54,231 99,624 406,811
Capial consemphian . L ¢ wie ool phe el g pm i i 31 23,510 78,567 58,366 7,879 94,423 184,586 220,145
177277 R S S 0 e A 32 255,550 45,571 80,804 63,093 205,596 61,476 136,533
GTass OUMBYL o o o 0 5 owacallins ol Ehe s b aieich &6 w R SUA LAY waka gy 33 2,100,758 1,352,689 1,929,056 235,499 1,244,193 778,675 3,284,548
Table 12. (continued)

Purchasing sectors
Final demands

lowa Capital * Gross
Major producing sector sector Households Construction Government formation Exports output
BoricolmreliVestOutn . ko 5 . oidis seie oo o Sle svisbenby < o 5 1-3 50,363 --- 2,467 = 736,035 2,100,758
Agricullure-cropsiandother « o . . i i e 4-6 25,021 2,114 200 - 171,478 1,352,689
Food mManUlaRtIRING: < .« < %o o 5 5 <o wmun o0 wuite o s a tained oalEirs 8-10 524,746 24 6,532 B 1,043,300 1,929,056
Farm machinery manufacturing . . - -« v v v v 16 .- 403 2,272 103,232 103,132 235,499
Other manufacturing 7,11-15 290,419 162,547 40,366 133,351 3,928 1,244,193

i R St fo o e s R ool il ens (s MU LR 17-19

Rogulidad InHusSIRIasie . Sttt s ot om o s e o 20-21 254,794 33,593 21,423 81,886 778,675
ot e O BT VICOE s it . Attt o g i i e SR 22-25 1,921,720 95,239 197,306 199,919 3,284,548
Households- . e ool sl o iR s Yot o St S AT 26 .- 184,670 428,197 -- --- 4,493,978
CORSIEUCHON L vov o b o5 & a8l eos e o) o e o s e T Lt s o4 27-28 =eie 115 193,499 332,895 =t 642,741
GOVBITINOTE o 30 i 5 55 5 e 4 05 (e s e 95 fen Rt A, e ) SIGALet o 29-30 398,881 9,624 156,554 .- - - 1,259,427
Tatrd L T T o SR BRSSO S e L e 31 380,844 28,748 --- . & 1,077,068
[ oete s AL S ol W L S e e D e b 32 647,190 125,664 53,756 169,720 --- 1,844,953
GO QOGS s b i Do g oa & ovalio obeint ol ety s (S 33 4,493,978 642,741 1,102,572 739,198 2,339,678 20,243,585




FARM MACHINERY, OTHER MANUFACTURING, & MINING AGGREGATE
ollars in Millions)

ALL
OTHERS
$377.8
255
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385%%

SALES |
TOTAL-$1480 |

Fig. 10. Total purchases and sales in the farm machinery and other manu-
facturing and mining aggregate of lowa, 1954.

be expected inthe regulated industries aggregate.

The trade and services aggregate provides
primarily "local" market services, except for
the insurance industry, which caters to regional
and national markets. Without the concentration
of insurance companies in Iowa, the trade and
service aggregate would be a net importer.

REGULATED INDUSTRIES AGGREGATE
(Dollars 1n Millions)

TTPORCRRSES

& SALES
TOTAL-5779

il ]
1 TOTAL—$779 ]

Fig. 11. Total purchases and sales in the regulated industries aggregate of
lowa, 1954.

Because only the value of the service is con-
sidered in the estimates of total sales and pur-
chases, income payments to households are
relatively large for the trade and service sectors
(fig. 12). The latter will tend to grow in direct
proportion to the growth of Iowa population
and incomes.

Finally, the consolidated interindustry trans-
actions table can be used to show more clearly
the gross "multiplier" effects of agriculture on
the Iowa economy (table 12). For example,
of the 2.1 billion dollars of livestock output
in 1954, nearly $212,000,000 was delivered
to itself—the livestock producing enterprises of
Iowa—nearly 1.1 billion dollars was purchased
by the food processing industries, and 58 mil-
lion dollars was purchased by other industries,
households and government within the state.
Only 736 million dollars of livestock production
was exported without processing.

TRADE & SERVICES AGGREGATE
(Dollars In Millions)

FINAL DEMAND
(IOWA)

822143
57.4%.

[l PURCHASEET

S | SALES
TOTAL——$3284 12

=
TOTAL—$3284 ]

Fig. 12. Total purchases and sales in the trade and services aggregate of
lowa, 1954,

The food-manufacturing sector (Iowa sectors
8,9 and 10 in table 11) was the principal ex-
porter of Iowa manufactured products with a net
export balance in excess of 1 billion dollars.
In comparison, farm machinery manufacturing
(Iowa sector 16) had a net export balance of
$103,132,000, with other manufacturing and
mining contributing only $3,928,000 of net
exports. Altogether, the net export balance for
the primary and secondary industries of Iowa
(sectors 1 to 19) was over 1.9 billion dollars
in 1954.

Direct purchases

The proportion of total purchases obtained
by each sector from the different producing
sectors has been derived (table 13). In the
livestock sector, for example, the deliveries to
itself amount to $100,823 per 1 million dollars
of total purchases (or total value of output,
since the two are identical ). Purchases and intra-
farm acquisitions from the other major agri-
cultural sector amount to $392,640 of total
purchases. Other purchases of goods and ser-
vices from the remaining interacting sectors
(major sectors 3 to 7) total $84,012 per 1
million dollars of sales. In addition, the house-
hold sector acquired $206,878 in the form of
wages and proprietory income per 1 million
dollars of sales.

Because of intrasector transactions of goods
and services, each of the economic sectors must
produce a gross putput in excess of the required
amount for delivery to final-demand sectors.
For example, the livestock-agriculture sector
would have to produce at least $1,100,823
of gross output ($1,000,000 plus $100,823
given in table 13) to deliver a million dollars
worth of output to final demand. To produce
$1,100,823 of gross output, however, the live-
stock-agriculture sector would acquire $392,640
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Table 13. Technical coefficients:

direct requirements of major lowa sectors, per million dollars of output, 1954.

Purchasing sectors

Farm Other
Agriculture- Agriculture- Food machinery manufacturing  Regulated Trade and

Major producing sector livestock crops and other manufacturing manufacturing and mining industries services Households
Agriculture-livestock. . . . ... ... ......... 100,823 s 567,447 178 103 1,568 11.,26%
Agriculture-cropsand other . . . .. .. ....... 392.640 106,539 63,790 47,545 573 690 5,568
Faod manufachoring. o o n cis o 5 o e s o oo 61,720 6,903 91,743 .- - 12,181 3,101 6,366 116,766
Farm machinery manufacturing . . .. .. ... .. 671 2,831 13 68,115 3,577 159 s - -
Other manufacturing and mining. . .. . ...... 4,990 35,097 25,951 205,220 235,657 38,124 40,902 64,624
Regulated industries. . . ... ............. 33,298 20,073 24,313 25,261 34,391 62,843 44,238 56,697
Trade and ServiCes. . . . . v s wecamme oo e 45,053 174,022 23,178 31,762 38,904 63,516 118,819 427,621

Teielin e Tiaelh, Bt b TVl i W s T 639,195 345,465 796,435 330,358 372,433 168,419 212,760 682,483
HOUSBNOIES - i 6 ol & e ol gt i ! i o, B 206,878 518,759 116,656 324,808 341,612 354,466 491,675 = o

of product from the crop-agriculture sector. For
the crop-agriculture sector to produce the given
amount of output, it would require about
$42,000 in intrasector deliveries ($392,640
times 0.106539); hence, it would produce a gross
output of at least $434,640 ($392,640 plus
$42,000). Other stages of production are
handled similarly until the combined direct
and indirect effects of the specified increase
in final demand are worked out.

The technical coefficients are presented for
both the seven interacting sectors and the one
exogenous sector, households in table 13. The
assumption of fixed proportions of consumer
expenditures (see column 8), however, may be
less valid than the assumption of fixed propor-
tions of producer expenditures. There is no
Engel's Law of producer expenditures, for ex-
ample, that specifies a decreasing proportion
of expenditures for some commodities (such
as nondurables) and an increasing proportion
of expenditures for other commodities (such as
durables and services) as total expenditures
increase. Nonetheless, the consumer expenditure
coefficients in column 8 of table 13 are included
for use later in evaluating the economic effects
of changes in export demands for Iowa pro-
ducts.

The direct requirements data for the eight
major sectors are presented also to show partic-
ularly the distribution of gross income pay-
ments among primary inputs and imports.
The household sector, which includes wages

and salaries, proprietors' income, dividends,
interest income, net rents, and other personal
income payments, is the largest income recipient
among the primary inputs and among all major
producing sectors.

Total purchases

The combined direct and indirect effects of a
million-dollar change infinal demand areshown
in table 14. According to table 14, a 1 million
dollar increase in the Iowa final demand for
meat animals—say for livestock and livestock
products in Iowa—requires $1,166,260increase
in the gross output of livestock-agriculture; it
also requires a $521,319 increase in crop-agri-
culture and a $85,277 increase in food manu-
facturing. Altogether, a 1 million dollar increase
in livestock-agriculture deliveries to Iowa final
demand requires a $2,059,509 increase in the
outputs of Iowa's seven major economic sectors.

The total multiplier effects of a 1 million dollar
increase in each of the first 25 sectors cited in
table 11 can be followed in table 15. In this
table, the entries in each column have been added
according to the seven major categories intables
12, 13 and 14. With respect to the agriculture-
livestock sector, a 1 million dollar increase in
out-of-state exports of meat animals, for ex-
ample, results in a $1,138,034 increase in total
livestock production, a $531,789 increase in
gross deliveries from the agriculture-crops sector
and a $51,292 increase in gross deliveries

Table 14. Interdependence coefficients: direct and indirect of lowa sector per million dollars output, 1954,

Purchasing sectors

Farm Other

Agricultural- Agricultural- Food machinery manufacturing Regulated Trade and

Major producing sector livestock crops and other manufacturing manufacturing and mining industries services
Agriculfire-lvestonk. « « v ju v s 40w s dg s B s 1,166,260 7,826 729,864 3,235 12,983 3,628 8,140
Agriculture-crops and other . . .. ... ... 521,319 1,127,308 407,468 17,525 77528 5,838 8,649
Food Mo matactubing .. A4 n o &5 00 e helide 165 85277 11,740 1,156,072 4,864 19,930 2810 9,706
Farm machinery manufacturing. . . ... ... .. .. 2,651 3,739 2,112 1,074,299 5,340 444 509
Other manufacturing and mining. . . ... ... .. 47,575 67,383 75,430 294,720 1,321,037 58,492 64,997
Regulated ndustries &5 . iy « Ta i al w oo 64,739 38,121 74,889 43,156 54,989 1,073,452 57,138
Trade andiSarvites: « s v lim b s s s i ros e g 171,688 229,195 156,999 58,600 78,977 81,451 1,144,227
i R S 0 W e e e 2,059,509 1,485,312 2,602,834 1,496,399 1,570,779 1,228,616 1,293,366
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Table 15. Multiplier effects on specified lowa sectors per million dollars change in final demand, 1954.

Manufacturing and mining

N
Agricultural- Agricultural- Farm Regulated Trade and
livestock crops and other Food machinery Other industries services

Producing sectors 1-3 4-6 810 16 7,11-15,17-19 20-21 22-25 Total

1 Meatanimals . . ....... 1,138,034 531,789 51,292 2,592 48,040 64,472 164,739 2,000,958

2 Poultryandeggs. . ... .. 1,202,260 571,820 434,395 2,028 71,180 96,903 277,609 2,656,195

3 Dairy products . .. ..... 1,035,661 453,106 137,937 2,553 58,014 66,762 181,882 1,935,915

A Fead Crops:- | i = 5 o 5 4 . 3,817 1,139,835 13,814 3,643 72,229 43,585 236,809 1,513,732

5 Oil-bearing crops. . . .. .. 2,954 1,130,694 10,448 2,856 49,338 26,598 231,249 1,454,137

6 Other agricultural products 3,215 1,076,593 11,595 2,804 59,450 24,229 116,598 1,294,484

GO OARDIREE. - Rt sy i 1,037 12,044 3,664 1,541 1,094,847 39,532 78,893 1,231,558

8 Meatproducts. . . .o vu 909,204 430,703 1,113,775 2,174 70,893 74,394 159,605 2,760,748

9 Dairy and grain mill products 312,799 439,197 1,177,816 1,836 88,498 84,908 164,634 2,269,688
10 Other food products. . . . . 57,768 211,440 1,371,504 751 124,133 58,176 107,473 1,931,245
11 Printing and allied products 845 9,320 2,862 233 1,225,096 33,449 52,773 1,324,578
12 Chemicals and allied products 26,941 418,363 110,551 1,264 1,527,934 72,483 167,696 2305232
13 Other nondurables. . . . .. 6,323 56,465 16,208 337 1,297,131 45,504 70,434 1,492,402
14 Building materials . . . . .. 640 7,396 2,814 507 1,252,253 125,783 67,810 1,457,203
15 Primary and fabricated metals 600 5,522 2,182 2,136 1,202,653 41,031 51,704 1,305,828
16 Farm machinery and equipment 534 4,612 1,746 1,075,306 287,795 39,338 54,015 1,463,346
17 Other machinery (except electric) 612 5,415 1,975 20,949 1,350,911 33,374 57,216 1,470,452
18 Electrical machinery. . . . . 2,741 15,706 6,417 514 1,303,505 33,490 58,320 1,420,693
19 Other durable goods . . . . 4,381 15,622 10,086 2,518 1,319,540 33,771 67,059 1,452,977
20 Transportation. . . . ..... 1,227 4,899 7,096 417 63,854 1,057,131 99,950 1,234,574
21 Communications and utilities 929 1,828 2,109 60 40,888 1,107,767 36,900 1,190,481
22 Wholesale trade . . . .. .. 1,790 3,662 6,109 495 44,317 25,739 1,139,191 1,221,303
23 Retailtrade .. ........ 14,680 14,502 27,855 183 43,261 50,007 1,201,620 1,352,108
24 Finance, real estate and insurance 463 1,357 1,059 58 39,133 80,047 1,121,408 1,243,525
25/ "SBTVIces 'k 5 vy s i s 5,594 9,691 9,126 603 118,036 45,474 1,121,017 1,309,541

from the food-processing sector and so on.

From an examination of table 15, it is evi-
dent that a 1-million-dollar increase in final
demand for poultry and eggs has the largest
multiplier effect on primary production and also
the second largest total multiplier effect on the
Iowa economy. The largest gross multiplier
effect is obtained by a 1-million-dollar increase
in the final demand for deliveries from the
meat-products sector. In this manner, the 25
interacting sectors can be ranked according to the
magnitude of the direct and indirect effects of a
1-million-dollar increase in each of their final
demands.

Personal income multipliers

To show the effect that an increaseinexports,
construction or government activity would have
upon the household sector (i. e., increase in
personal income payments to households ) inter-

dependence coefficients of the major producing
sectors and household sector were computed.
Table 16 shows the value of direct and indirect
requirements in output from producing sectors
and household sector resulting from a 1-million-
dollar increase in demand. For example, a 1-
million-dollar increase in export demand from
the food-manufacturing sector would generate
through direct and indirect requirements an in-
crease in output from the food-manufacturing
sector of $1,306,238; it also would generate
an increased output of $838,834 from the live-
stock sector, $480,287 from the crops sector
and $209,119 from the other manufacturing
sector, and so on. Finally, the 1-million-dollar
increase in export demand of food would gen-
erate $1,059,372 in personal income payments
(wages, salaries, proprietors' income, dividends,
etc.) in the household sector. Thus, the house-
hold sector (row 8) incorporates an income
multiplier effect associated with an increase in

Table 16. Interdependence coefficients: direct and indirect requirements per million dollars of final demand, by major economic sector, lowa, 1954.

Purchasing sectors

Farm Other
Agriculture- Agriculture- Food machinery manufacturing Regulated Trade and
Major producing sector livestock crops and other manufacturing  manufacturing and mining industries services Households
Agriculture-livestock. . . .. ... .. 1,278,480 136,039 838,834 90,778 109,646 80,928 114,519 173,678
Agriculture-crops and other. . . . . 596,308 1,212,985 480,287 76,025 142,117 57,492 79,737 116,059
Food manufacturing. . .. ... ... 239,922 188,425 1,306,238 125,504 153,137 111,834 156,303 239,338
Farm machinery manufacturing . . 3,616 4,842 3,049 1,075,052 6,172 1,109 1,424 1,494
Other manufacturing and mining . 182,252 224,682 209,119 402,123 1,439,628 153,327 195,509 213,077
Regulated industries . .. ...... 172,232 160,935 179,269 127,013 147,581 1,147,496 159,038 166,364
Trade and service . . . . ....... 739,589 878,036 708,455 501,626 568,154 472,635 1,682,576 878,919
1157 o IToi | (O SR L A 1,090,965 1,246,452 1,059,372 851,074 939,731 751,483 1,034,194 1,688,444
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demand for the products of a producing sector.

Interpreting the figures in the household
column is somewhat more difficult because they
require qualification. First, the effect of a 1-
million-dollar increase in demand for house-
holds involves the different components of an
increase in demand for household services,
such as labor, management and capital. Thus,
a 1-million-dollar increase in demand for house-
hold services (1-million-dollar increase in per-
sonal income) would mean more expenditures
for goods and services, which would create
direct and indirect requirements from producing
sectors. For example, assuming fixed propor-
tions of consumers expenditures, a 1-million-
dollar increase in personal income would call
forth, through direct and indirect requirements,
an increase in output of $173,678 from the
livestock sector, $116,059 from the crops sector
and $239,338 from the food-manufacturing
sector, with the largest requirements, $878,919
being generated in the trade and services sector.
We would expect a smaller effect in the live-
stock, crop and food-manufacturing sectors and
a larger effect in the durable goods, trade and
services sector than that generated from the
fixed proportion coefficients.

Total Business Activities Supported by lowa Agriculture

The total economic support provided by agri-
culture in Iowa is substantially greater than the
income earned by farm operators and hired
workers. This economic support includes the
business generated by farm purchases and sales
and the expenditures of households that receive
income payments from this interdependent busi-
ness complex. To illustrate the total sales and
employment generated by agriculture and agri-
culturally related activity, the interindustry
transactions have been regrouped and sum-
marized.

Total sales and purchases in lowa

When the total sales of the five major eco-
nomic sectors in Iowa industries and households
are regrouped with reference to agriculture, the

data show that 66 percent of the industrial sales
and 47 percent of the household sales in 1954
were made te farm or farm-related purchasers.
Agriculture purchased $1,810,000,000 of goods
and services from the five major sectors, in-
cluding internal transactions within agriculture
and sold 1.3 billion dollars, or a third of its
total output to the remaining four major eco-
nomic sectors (table 17).

The 1954 distribution of total Iowa output
by major purchasing sectors, including a three-
fold breakdown of Iowa households, is shown
in table 18. These percentages were applied to
their appropriate totals to obtain the estimates
shown in the preceding table.

Total employment and income

The input-output approach can be used also
to study the effects of changes in final demand
and output on employment in Iowa. First,
however, the various concepts of employment
are reviewed briefly (because the make-up of
the primary inputs to the input-output tables
will vary depending upon the particular concept
that is used.)

Total employment in Iowa has been inter-
preted in accordance with the United States
Bureau of the Census definitions. With reference
to broad occupational categories, total employ-
ment includes wage and salary workers, private
or public, the self-employed and unpaid family
workers (table 19).

For the purposes of the input-output analyses,
labor requirements per dollar of output are in
terms of total employment. Projections of chan-
ges in total output, however, are derived from
projections of wage and salary workers. Be-
cause the self-employed earn a residual income
rather than a specified income per year, their
earnings are likely to fluctuate more from year
to year than wages and salaries per worker.
Increased accuracy in employment and income
estimates is obtained by using the more stable
relationships pertaining to wage and salary
workers. Hence, only the wage and salary
workers and their total earnings are used in
the estimating procedures.

Table 17. Estimated purchases of specified outputs by agriculture, farm households and related businesses and households, lowa, 1954,

Intermediate demands Household purchases

Agricultural Agricultural Farm
Major producing sector inputs outputs Other Total Farm related Other Total
(million dollars)
AOTACUIT ¥ o e O SN oy oy, R L AT o ¢ oy o A e 2 i ATy 1,181 - 1,181 75 75
Rt e VO R CHTETIIR A o0 5, 3 e A S 0 o o S et a0 ) 2 139 1,218 215 1,572 159 64 302 525
Other manufacluring and FIRING & ¢ Tiib s cu v o6 wies @e Saata s eom s 62 59 ST 698 88 35 167 290
Regulatad INADSIRIEE 2e S & Gview vt 2 B Tl lo d oot on e e o) e v & 98 1 290 389 77 31 147 255
TR A SOTVICEER. & N ierith sivresl s hiues boias B5 5 wibtoididbedah & 5 5 s 330 7 540 877 582 235 1,105 1,922
7. T T O A0 T S LY o g S T R S 1,810 1,285 1,622 4,717 981 365 1,721 3,067




Table 18. Percentage of specified output purchased by each major sector, lowa, 1954.

Purchasing sectors

M Households

Manufacturing Other

Primary Regulated Trade and Farm final
Major producing sector production Food Other industries services Farm related Other demands  Total
Primary production . . .. ........... 34.2 35.3 v 0.0 0.2 2.2 0.0 0.0 26 .4 100.0
Food manufacturing. « & v s we s s veass 7.2 2 0.8 0.1 1.1 8.2 33 V567 54.4 100.0
Other manufacturing. . ... ......... 4.3 34 24.5 20 9.1 59 2.4 I3 37.1 100.0
Regulated industries. . . ... ......... 12.5 6.0 6.3 6.3 18.6 9.9 4.0 18.9 17:5 100.0
Trade and services . ... ........... 10.0 1.4 1.7 1.5 1.9 |77 72 33.6 15.0 100.0
PROJECTED EMPLOYMENT, OUTPUT AND INCOME nonagricultural activities, based upon historical

The data on employment, income and popu-
lation trends can be used in several ways to
estimate prospective levels of economic activity
in the state. First, the population and employ-
ment trends can be extended to 1974. In ad-
dition, trends in output per worker can be used
to obtain current levels of productivity so that
estimates of total production, based on the
1974 employment projections, can be obtained.

An alternative procedure for obtaining esti-
mates of future levels of economic activity in the
state would involve data on Iowa's share of
the national market in each "exporting" in-
dustry. Once the market share estimates are
obtained, future levels of production in Iowa can
be derived, provided that corresponding esti-
mates of national output levels are available.
Again, the output per worker data can be
used, but, in this case, the final series of esti-
mates are of employment rather than of pro-
duction. These two procedures are discussed
further with reference to the 25-sector break-
down of the Iowa economy.

Employment and Output Projections

Population-based projections

Estimates of total lowa employment and the
number of workers earning wages and salaries
are presented in table 20. These estimates were
prepared from data provided by the lowa Em-
ployment Security Commission, the Bureau of
Labor Statistics, the National Planning Associ-
ation and related sources of employment statis-
tics. These data include the expected distribution
of employment between agriculture and specified

population, labor force and employment rela-
tionships for Iowa and the rest of the national
economy and upon estimates of prospective
employment levels in the national economy.
Finally, the population-based employment esti-
mates correspond to the definitions and cate-
gories used in tables 4 and 5.

By using the estimated production per worker
listed in table 21 with the estimates of the number
of workers, the projected level of production
is obtained for each of the nonagricultural
industries. The projected increase in the total
value of production, also in constant 1954
dollars, could be obtained by multiplying the
estimated percentage change in total wages and
salaries by the corresponding 1954 output level.
This procedure assumes, however, that output
per worker is increasing at the same rate as
earnings in constant dollars.!!

By using output per worker estimates, the
1974 employment projections can be translated
into a series of total outputestimates. The annual
rate of growth in total output is, therefore,
a function of both changes in productivity and
changes in employment levels. Underlying this
procedure is the presumption that the 1949-60
employment distributions by industry arestable
enough for estimating industrial employment,
once an estimate of the total labor force is
obtained.

Market-based projections

Market-based projections of economic ac-
tivity in Iowa utilize the 1954 estimates of

11 When the expected increases in output per worker exceed the projected
increases in earnings per worker, the projected production would under-
state the actual increases.

Table 19. Total employment in agriculture and nonagricultural industries, by class of worker, 1940-60.

Agriculture Nonagriculture Total employment
Class of worker 1940 1950 1960 1940 1950 1960 1940 1950 1960
(Thousands)

Private wage and salary workers . ., . ... ... oo ii e 67.6 46.7 303 378.9 526.3 595.3 446.5 573.0 625.6

CHRVOENNTOIN, WOTHEI -y & 7.0 & 5l 5 AL 50, 5 55 16 4. h 605 o (82 gl oo 10 bt i 0.3 0.4 0.4 69.6 86.8 112.1 69.9 87.2 k2.5

Self-amployBd WOTKErS . = « & & & s b b 5o o 4 s 3 6 008 w4 500 a0 207.2 200.2 160.0 97.6 99.5 91.7 304.8 299.7 251.7

LR Gal R by WORKEYS 508 o1 o irens leom s s irios chrsh s o 9 i b i 34.6 37.7 19:5 5.9 5.2 27 40.5 42.9 29.2

RN e 0t e v s o i 4 5 ¥ 0 A 10 g e s s 309.7 285.0 210.2 552.0 717.8 808.8 861.7 11,0028 1,019.0
9. S. Bureau of the Census, U. S. Census of Population, 1960, General Social and Economic Characteristics:PC(1) 17C lowa, Table 56, Page 17-181.
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Table 20. Total number of persons employed and annual percentage change in specified industries, lowa, 1954 and 1974.9

Estimated 1954

Projected 1974

Wage and Wage and Annual rate
lowa salary Total . salary Total of change

Sector code workers Other employment workers Other employment 1954-74
Aaticul O o Is s N0r L SN e, 1-6 34.6 231.4 266.0 19.6 130.9 150.5 =20
DRIETEIG, o o SRy e anisss s lmsseones (5 7 0 v st o A e 7 3.1 0.1 3.2 2.1 0.1 2.2 -20
i T 1 e o 8 280 0.1 28.1 239 0.0 239 -0.8
Balrgiand igrain Products! o, v s 5 e £ 6 s aisr s b nimss 9 b7 0.5 12.2 10.5 83 10.8 -0.6
Other food products. . . ... ... 10 11.6 0.2 11.8 j2.1 0.2 12.3 0.2
Printing and publishing. . .. ................ 11 11.4 0.5 IS 15.0 0.4 154 158
Chemicals and allied products . . . .. .......... 12 6.1 0.1 6.2 8.4 0.1 8.5 1.6
O HONAURIBIESIA 244 ks vt i e s, 2 e o 13 10.8 0.1 10.9 18:5 0.1 13.6 1.1
Bulldifigmaterials. « i v s mod o sl s 6 o s s e 14 13.4 0.3 13.7 128 0.2 13.0 -0.3
IASTGN S BE i  eth ol Vale  RY B P T 15 11.6 0.2 11.8 18.3 0.2 18.5 2.3
EarmrOChinOnFh L. o bise ndox ol asn e % ors g s =t i 16 16.0 0.1 16.1 255 0.1 25.6 2.3
(@, =155 Fel | ot LS I A SO SIS S e 17 17.2 0.2 17.4 19.0 0.1 19.1 0.5
ElachricalimaehIBIYE o o w5 o it ot st adel o8 a5l 6 v st 18 9.2 0.0 9.2 212 0.0 212 4.2
Otherdurables. . . it deatinn s s ipnne & sl 19 15.7 0.2 159 14.5 0.1 14.6 -0.4
e T ST e T R T P S P e 20 41.0 32 44.2 31.2 1.7 329 1.4
Communications and public utilities. . . . ... .. ... 21 24.8 0.1 249 342 0.1 343 1.6
Wheliesaletrade sl . oun Shad v b & et & oo b 227 37.6 3.8 41.4 40.0 29 429 0.1
e R 1o i S N S I W TR B T 23 117.7 36.3 154.0 161.8 33.4 195.2 1.2
Finance, insurance, real estate. . . . .. ... ...... 24 272 4.) 31.3 38.9 4.0 429 1.6
Services, including education. . . . ... ... ... 25 132.8 36.6 169.4 218.6 40.7 259.3 25
Contratt-canSHUEHION =605 5o linimvis & el =hubst o 58 26 35.5 15.3 50.8 50.1 14.0 64.1 12
PUBe oM ISIAOIION ... o o s ot e ot hon basne soass s 27 58.6 0.0 58.6 458 0.0 458 =13

sl Roal R it o oo TS i S W o e o 675.6 333.4 1,009.0 837.0 229.6 1,066.6 0.3

9Based on projected population, labor force and employment distributions by industry.

market shares and changes in these shares
over the 1954-74 period. The 1954 levels of
national output for each of the lowa "exporting"
sectors were obtained first. The 1954 export
market shares were derived by using the data
in table 12 along with estimates of national
production. The new data, including the es-
timates of national production, are summarized

in table 22.

in table 23.

Table 21. Production per worker and total production in constant 1954 dollars and annual rates of change by industry, lowa, 1954-74.

Two levels of prospective relative market
demand are assumed: one with a fixed market
share in each of the Iowa exporting sectors
and the other with a 10-percent increase in each
of the specified export market shares. The derived
increases in final demand were multiplied by
the interdependence coefficients in table 14 to
obtain the projected total Iowa outputs listed

Production per worker

Total production @

Annual Annual
rate of rate of
Estimated Projected change Estimated Projected change
Producing sector Code 1954 1974 1954-74 1954 19749 1954-74
(%) (8) (%) (thou. 3) (thou. 3) (%)
(0175 L0 e 1o 4 o AP SR Ol SR Semh . 36 B 1 23,658 37,500 2.3 1,773,605
e S 7o B o1 oo AP SR P PSR 2 6,239 26,900 T3 162,071
DafryPrOAUEIS « w o w sow s o 5w 6 s 3 5% 3 3,642 9,140 4.6 165,082 5,538,400 2.4
FEBLICHEOST o 5 3 b5 & 0w 5 ¥ & fetial G 8 o F s 4 11,366 70,400 9.1 1,098,625
OB earingCroRE. o v o oo v 4 s 06 3 0ELG  S (5] 25,650 86,700 6.1 136,845
Other agricultural products . . .. . ... ...... 6 6,610 8,240 1.1 117,219
IATOEEIE oo o o om0 7 9,570 21,300 4.0 30,673 46,860 2.
MBabBrotietss i « i o rio v o o wis muah s ddiins s 2 a 8 45,972 85,500 3.1 1,289,793 2,043,450 2.3
Dairy and grain mill products. . . .......... 9 35,146 65,200 3.1 430,254 704,160 25
Otherfood praducls, « o .. h . & vis fie & 8 s & 650 10 17,743 32,900 3l 209,009 404,670 3.3
Printing and allied products . . .. .. ........ 11 10,165 19,000 Bl 120,609 292,600 4.4
Chemicals and allied products . . .. ........ J2 40,057 74,600 3.1 246,994 634,100 4.7
O er nondurables: i viv w v ww & siwn s s o 13 8,796 16,300 3.1 96,226 221,680 4.2
Bullding materiols o s s aa i wgs wassaaa 14 11,422 22,100 33 156,800 287,300 3.0
Primary and fabricated metals . . ... .. ..... 15 10,094 19,500 3.3 118,742 360,750 5.6
Farm machinery and equipment. . ... ... ... 16 14,585 28,200 33 235,499 721,920 5.6
Other machinery (except electrical) ... ... ... 17 13,584 26,300 3.3 236,355 502,330 3.8
Elecirical mEChIare s & o v w5 5w o b oo mon 18 7,461 14,400 23 68,575 305,280 75
O eraUrablegoods e i # 5  scas g 19 10,647 20,500 3.3 169,219 299,300 29
130k | < obaie 1] o R e o e ol (S e i Rl 20 11,922 21,300 29 527,302 700,770 1.4
Communications and utilities . . . ... ....... 21 10,098 37,100 6.5 251,373 1,272,530 8.1
Whiolesgletrade ... . .o v oo v vvnmas s s 22 7,632 10,500 1.6 316,293 450,450 1.8
Retallitrade & 0 o ooanie sym v w5 o nm e 23 4,793 6,600 1.6 738,050 1,288,320 28
Finance, real estate and insurance . . . . ... ... 24 41,201 53,400 )3 1,290,496 2,290,860 29
DORVIERE. - Pl s e e & S e s 25 5,549 6,780 1.0 939,709 1,758,054 34

ABased on projected 1974 employment and output per worker.
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Table 22. Estimated national production and lowa's market share among
selected industries, 1954 and 1974.

Total national production @

Estimated Projected lowa's market
Producing sector Code 1954 1974 share in 19540
(bil. s) (bil. $) (%)

Meat animals. . . ... ... 1 10.8 14.7 581
Poultry and eggs. . . . . .. 2 33 54 297
Dairy products. . . .. ... 3 4.8 6.8 0.21
(R-T-T0HTT - SRR (P PR 4 8.3 12.5 1.28
Qil-bearing crops . . . . . . 5 1.1 1.6 591
Meat products . . . ... .. 8 12.6 22 8.00
Dairy and grain

mill products. . . . . 9 132 232 0.25
Printing and allied

BUOGUCEIS. . voai 5 e i 11 9.8 18.9 0.01
Farm machinery and

equipment . . ..., 16 2.3 58 4.54
Other machinery

(except electrical) . . 17 16.8 42.7 0.02
Transportation . . . ... .. 20 27.5 56.1 0.30
Finance, real estate and

insurance. . .. ... 24 80.0 186.7 0.25

G U. S. Dept. of Commerce, Bureau of the Census. United States Census of Manu-
facturers, 1954. Washington, D. C. 1956.
W. R. Maki, and D. F. Schreiner. Regional intersectoral relations and demand pro-

jections with emphasis on the feed-livestock economy of the North Central States.lowa
Agr. and Home Econ. Exp. Sta. Res. Bul. 530. 1964.

H. H. Landsberg, L. L.Fischman and J. L. Fisher.Resources in America's future. Johns
Hopkins Press, Baltimore. 1963.

lowa out-of-state shipments as a percentage of national production.

Once the projected market demands were ob-
tained, the productivity-per-workers figures in
table 21 were used to convert the estimates of
output requirements into corresponding esti-
mates of labor requirements, which also are
summarized in table 23. Finally, the differential
rates of change in employment (and production)

Table 23. Estimated total production and employment by industry, lowa, 1974,

that would occur under the two market assump-
tions are shown in table 24.

Employment distgibutions derived by thetwo
estimation procedures are compared intable 25.
Excluded from these estimates are sectors 26
and 27—government and contract construction.

The population-based estimates generally
show a higher proportion of employment in
the primary and secondary industries (namely,
agriculture and manufacturing) than do the
market-based projections. Yet, when compared
with the 1954 employment pattern, the popu-
lation-based projections show the largest decline
in the relative importance of agriculture and
manufacturing.

On an absolute basis, the 1974 employment
projections based on assumed fixed market
shares show a decline in agricultural and total
employment (table 26). Projected employment
in food and kindred products manufacturing
and in the regulated industries—transportation,
communication and public utilities—also shows
a decline in the market-based projections. A 10-
percent increase in export market shares would
result in only a 12,000-worker increase in agri-
cultural employment in spite of the relative
national importance of Iowa agriculture. The
same increase in export market shares would
result in a somewhat smaller employment in-
crease in other sectors—a total increase of only
11,800 workers.

Production Employment
10-percent 10-percent
Fixed market  larger market Fixed market  larger market
Producing sector Code share share Difference share share Difference
(million dollars) (thousands)
NEOTANINIIE Sk dis v o br s/ S s o s 1 2,714 2,960 246 72.4 78.9 6.5
REGHEE AREISETE T 5 o i msmveming . 5 rvainretid, Ao & ) 254 277 23 9.4 103 0.9
D14 T (T R . o e SUR A e Ll 3 221 233 12 24.1 25.5 18
FERd CEOBEN o a0 i pe, s A R S S A 4 1,653 1,795 142 23.5 255 20
OEDBANG CEOBE. e v % 5 Be0s 13 5 % e e b 5 241 254 13 2.8 29 0.1
Other agricultural products . . .. ............... 6 165 174 9 200 2.0, 1.1
BUBIREIS N nicls s whet S5 i ety b e € & 5,248 5,693 445 152.2 164.2 12.0
L L o A e e R i 7 O 7 72 73 1 3.4 3.4 0.0
IGUE DTOTUCTSN. .o wwi oo arim St lRaeraC i o1 b rlad 3o b NS § 8 8 2,174 2,361 187 254 27.6 22
Dairy and grain mill produets. . . . .............. 9 599 625 26 9.2 9.6 0.4
Othar Tood preductsi < 5 s ¢ thewy dadism 5o b me s o3 10 401 404 3 12,2 123 0.1
Printing and allied products . . .. . ... .. .. ... 1 229 231 2 12.0 12.2 0.2
Chemicals and allied products . . . .............. 12 525 537 12 7.0 7.2 0.2
Chtharinondurables = vk « wnrde o g ssie s s A 13 412 414 2 253 254 0.1
Buildyhemeterials sart: T isis ey 5 wbls oy v e s s 14 417 419 2 18.9 19.0 0.1
Primary and fabricated metals . . .. ............. 15 327 331 4 16.8 17.0 0.2
Farm machinery and equipment . . .. ............ 16 554 583 29 19.6 207 1.1
Other machinery (except electrical) ... ........... 17 527 532 5 20.0 20.2 0.2
Elecirical machingry <« & amul s o st st o bdmie o 18 268 269 1 18.6 18.7 0.1
Other durablelgoods . ., « w5 swien s salavas v aa 19 775 777 2 37.8 379 0.1
Sublolals: o5 de v s gt SHEE R s sy 8 7,280 7,556 276 226.2 Z231.2 50
G GRS T 0 B B e & .5 e ERGNTEE 850 F ¢ PR 20 855 892 37 40.1 41.9 1.8
Communications and utilities . . . « .o v vovvonnonn 21 557 564 7 15.0 15.2 0.2
Whiolasalefrade . . o pow wurs ¢ 5 Hhos's w o om0 5 8 g v w 22 530 539 9 50.5 51,3 - 08
Retailitrade ), ooic fa 2ty s aale s s Op e & o aln sty 23 1,014 1,021 % 153.6 154.7 4]
Finance, real estate and insurance . . . . ... ........ 24 2,497 2,581 84 46.8 483 1.5
101 L A TS R CPIPIRPAL . G- R DS o 25 1,406 1,416 10 207.4 208.8 1.4
SUBIOIBIS tr o hr e ¢ i BN D 18 oty B Btk o s 6,859 7,013 154 5134 520.2 6.8
BOTAlE S Bot s ¢ S & sl B e < YRR e o gl 19,387 20,262 875 891.8 915.6 238
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Table 24. Annual rate of change in production and employment under two Table 25. Estimated employment distribution, by industry, lowa, 1954 and

market-share assumptions, lowa, 1954-74. 1974.
Production Employment Projected 1974
4 Market-based procedure
Fixed 10-percent Fixed 10-percent Eiad 10-pereent Population-
market larger market market larger market Estimated  market larger market  based
Producing sector Code  share share stiora share Producing sector Code 1954 share share procedure
Meat animals. . . . .. 1 201 26 —0.2 0.2 Meat animals. . . . . 1 8.3 8.1 8.6
Poultry and eggs. . .. 2 2.3 27 —5.1 —4.6 Poultry and eggs. . . 2 2.9 ] 1.1
Dairy products . . . . . 3 115 1.7 -32 =29 Dairy products . . .. 3 50 27 2.8
Feedcrops .. ..... 4 20 25 —7.1 —6.7 Feed crops . ... .. 4 10.8 26 2.8 15.7
Oil-bearing crops . .. 5 2.8 3.1 -3.2 -3.0 Oil-bearing crops .. 5 0.6 0.3 0.3
Other agricultural Other agricultural
products. . . . . 6 | 7 ¢ 2.0 0.6 0.9 products. . . . .. 6 2.0 2.2 2.3
Average ... ... 2 25 =2.7 —24 Subtotals . . . . . 29.6 170 17.9
Mining . .. oo 7 43 4.3 03 0.3 BAIRTRG s o 5 ks 7 0.4 0.4 0.4 0.2
Meat products . . . .. 8 2.6 3.0 =0.5 =01 Meat products . . .. 8 3.1 28 3.0 24
Dairy and grain Dairy and grain
mill products . . 9 1.6 1.9 —1.4 -1.2 mill products . .. 9 1.4 1.0 Tl 1.1
Other food products. . 10 33 3.3 0.1 0.2 Other food products. 10 1.8 1.4 1.3 18
Printing and Printing and allied
allied products, 11 32 3.3 0.1 0.1 products . ... .. 11 138 1.3 133 1.6
Chemicals and Chemicals and allied
allied products. 12 3.8 3.9 0.6 0.7 products. . . ... b 07 0.8 0.8 09
Other nondurables . . 13 7.3 7.3 42 4.2 Other nondurables . 13 1.2 28 2.8 1.4
Building materials. . . 14 4.9 49 1.6 1.6 Building materials . . 14 18 20 2.1 1.4
Primary and fabricated Primary and fabri-
metals. ... .. 15 5.1 5.1 18 1.8 cated materials . 15 1.3 1.9 1.9 1.9
Farm machinery and Farm machinery and
equipment . .. 16 43 4.5 1.0 1.3 equipment . .. 16 1.8 29 23 2.7
Other machinery (ex- Other machinery
cept electrical) . 17 4.0 4.1 0.7 0.7 (except electrical) 17 1.9 ) 9.0 2.0
Electrical machinery . 18 6.8 6.8 3.5 35 Electrical machinery 18 1.0 21 2.0 202
Other durable goods . 19 7.6 7.6 4.3 4.3 Othse duroble
Average . ... .. 3.8 2.2 1.5 1.6 foToToT. | T 19 1.8 4.2 4.1 128
Transportation . . . . . 20 2.4 26 -0.5 —0.3 Subtotals . . . . . 18.7 25.2 253 20.6
Communication and Transportation. . .. 20 49 4.5 4.5 3.4
VLT C R 21 4.0 4.1 -2.5 -2.5 Communication and
Wholesale trade. . . . 22 26 27 1.0 ) uttlities. oo ahea 21 2.8 (¥4 [l 3.6
Refail trade . . . . . .. 23 1.6 1.6 0.0 0.0 Wholesale trade .. 22 4.6 5:7. 56 4.5
Finance, real estate Retail trade. . . . . . 23 170 173 169 20.5
and insurance . 24 3.3 3.5 2.0 21 Finance, real estate
SErvices : o wws s v 25 2.0 2.1 1.0 1.0 and insurance. . 24 3.5 52 53 4.5
Average ... ... 2.6 2.2 0.5 39 Services. .. ..... 25 18.8 234 22.8 272
Over-all average . . . 29 3 0.4 0.6 Subtofals - - - - - 517 578 56.8 63.7
Totaliis b as 100.0 100.0 100.0 100.0
Table 26. Estimated employment, by major economic sector, lowa, 1954 and 1974.
Projected 1974
Market-based procedure
Employment-
Estimated Fixed market 10-percent larger based
Major sector Code 1954 share market share procedure
Agriculture:
(R foxe R S o R e ORI SIS o R 1-3
T e R il B o Do B Sy o oot 4-6 146.3 105.9 1147
= ‘Su'bkjvtals ............................... 9.7 463 495
nufacturing:
Food and kiAndred BFOANGIS: 4 v conos s wil i o b bl B 8 1 4 4 8-10 222? lizg ‘igg ]igg
BT I OIS Y S RVl G it Bt i e R RN 2 S 16 16.1 19.6 20.7 256
Other (including mining). . . . . oo oo v i 7,11-15
17-19 100.1 159.8 161.0 126.1
BUBIOHAIS: . n il b oo s o o o e o 3 wossioe 1o il o 168.3 226.2 231.2 198.7
Services:
Kegulateo IATdUSTEIOs:: o i 5 o000 © 508 & & b s s s Wi & 20-21 69.1 55.1 57.1 67.2
Trode and SETVIEHSEL. « » oo o o somes s oo b 4000 8 8608 b 22-25 396.1 458.3 463.1 540.3
SUDTATTHoNGE TR - e ianob e e 0 i oasrs s od 465.2 513:4 520.2 607.5
AT, e T, SR IOy DA A 899.5 891.8 915.6 956.7




A series of four charts are used to summarize
employment and production trends in the 25
Iowa sectors (figs. 13-16). The trends arebased
on the fixed market share assumption; they
represent the results of using the interindustry
transactions tables to convert the final demand
estimates into corresponding output estimates.

For agriculture, the individual sector outputs
are expected to increase at annual rates only
slightly greater than national population growth
(fig. 13). The labor force employed in each of
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Fig. 13. Projected production and employment, for selected agricultural
sectors, lowa, 1954-74. :
these activities, however, is decreasing because
the increases in final demand generally are less
than the increases in labor productivity. Thus,
generally the trends in production and employ-
ment are inversely correlated. 12

The manufacture of nondurable goods in
Iowa also is increasing, but at somewhat higher
annual rates than agricultural outputs (fig. 14).
Moreover, increases in labor productivity are
somewhat smaller—about 3.1 percent per year;
hence, total employment in each of the seven
specified sectors in fig. 14 is expected toincrease
slightly over the 1954-74 period.

The durable goods manufacturing sectors are
characterized by even larger annual rates of
increase in total production than in the case of

12 The annual rates of change in productionand employment are included
in parenthesis in figs. 13-16.
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Fig. 14. Projected production and employment in mining and nondurable
goods manufacturing, lowa, 1954-74,

agricultural production and nondurable goods
manufacturing (fig. 15). The value added per
dollar of gross output by manufacturing workers
also is somewhat larger; hence, the logarithmic
scale for production has been reduced by a
multiple of 10, while the scale remains the same
for employment.
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Fig. 15. Projected production and employment in durable goods manufactur-
ing, lowa, 1954-74.

Finally, the "margin" industries are expected
to experience increases in output that correspond
more closely with increases in Iowa, rather
than national, population (fig. 16). However,
the export and industrial-market-oriented ac-
tivities (e. g., insurance and transportation)
show somewhat larger relative increases than the
local consumer-market-oriented activities (e. g.,
retail trade and services).
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Fig. 16. Projected production and employment in specified service industries,
lowa, 1954-74.

Altogether, the series of four charts reveals
(1) the differential rates of growth in output
and (2) the varying importance of Iowa's
major economic activities in accounting for ex-
pected changes in total employment. The latter
is a function of the proportion of total employ-
ment in a particular activity in 1954 and the
relative growth in employment in that activity
since 1954. With reference to relative growth,
much of the difficulty in finding new job op-
portunities for displaced farm workers in Iowa
can be traced to the high proportion of the

Table 27. Total wage and salary payments, by industry, lowa, 1954 and 1974.

declining and slowly growing activities in Iowa's
economic structure.

Projected Income _

Projected Iowa income, using the population-
based estimates of production and employment,
is obtained by estimating, first, the total level
of wages and salaries. The latter is obtained
by multiplying the projected wages and salaries
per worker with the employment data in table
20. The results are summarized in table 27.

According to the estimates of 1954 and 1974
wage and salary payments by industry, the
largest percentage increase would occur in sec-
tors 15, 16 and 18. In these sectors, total wage
and salary payments in 1974 are more than
twice as large as they were in 1954—in con-
stant 1954 dollars.

Because of the expected decline in total farm
income, the total personal income for Iowa would
increase at an annual rate of only 2.2 percent
(table 28). Nonagricultural wage and salary
payments, however, are expected to nearly
double in the 20-year period. During the 20-
year period, therefore, average per-capita per-
sonal income in the state would rise from
$1,686 to $2,370.

USES AND LIMITATIONS OF FINDINGS

The two analytical approaches have resulted
in a series of employment estimates that present
a range of possibilities in the future development
of the Iowa economy. Because the two analy-
tical approaches involve different assumptions

Annual rate of

Estimated Projected change
Producing sector Code 1954 1974 1954-74
(million dollars) (million dollars) (percent)
ATTICU T e et B R 0t koo b P B, A 1-6 69.0 68.0 -0.1
N R e ) e e ey P g S e L el 7 11.0 12.2 a5
NI GEATOAUEE. 15 204 12 o st & o dpink B 4 ST & o 97 i s s sre 1091 5 304 8 118.0 174.3 2.0
Pairy and-grain ml) preductsco ¢ « o o vis ciamm = 7 & el v s s ses <l s at 3 41.7 64.3 )
Chher oot produels. <o s ke ik ww s e m @ S Rt SR A e e B 10 428 78.1 3.0
Printing/and allied:protuets . o « 1« i & e o n @ mnie s s s s s s 1 44.6 100.9 4.1
Chemicglsand athiedipradUels . o Jwivisy w = o bim s @ ol S0 b 12 25.0 60.2 4.4
EIer FONAURABIEE | /i1 e e 5 55w vick s ok 5ok o mih & & i W0ks 6 % 5 sheis i 13 35.0 753 38
BUllaing eaaterials .« & o b vieea &5 5 e % 5aiam o & e 55w 4 i 4605 w0s @ 14 48.0 79.2 25
Prionary and Yobricated metals: « 24 s 5 cwis b 5 e v e s ane s 8 S s 5 15 48.5 132.2 5.0
Farm machinery and equipment . « . . . ¢« s ois s sini e s b ioin s w s an wn 16 70.4 193.1 5.0
Other machinary (excepteleetrical] «... . « v vv v om vis 55 o005 50 wis s 17 72.2 137.1 a9
L e O o e T L IR o M o 18 322 128.8 6.9
b mcdyfablegoadsiet el Le IS L 5 MRS s e A0 19 65.7 104.5 23
TrOnSEOTIAHON & % e ¢ e it o b okl s s Sehis s Sl £ v o el b 20 149.0 162.2 0.4
Commtmication andutiiities. o . 4o s b @ aahale &a s v s b s s 21 80.0 174.9 3.9
N e T e e T el A TR & AP TN e 22 138.6 204.8 2.0
Retol e N A N0 e R SR RO SR i g d s Atk Sy 23 326.6 623.8 3.2
Finance; Fadl @8t /and IRBUIOINGE s wie v @5 o 5l sl s b o0l 6 gs v 4 & s 24 90.0 204.8 4.1
SEHEVIEOR At ot Wl s b i g A e B e e A xS & Rl 25 310.7 767.5 4.5
i o o] e L AR R R (PG B s S RV e 26 120.0 289.5 4.4
CERMTUEHRnT. o Co S S L N o U ah A 0 AR s W s i o 27 208.0 248.4 0.9
(et e 2 IR 5 B S i Bt L ety T . et s S i S8 5 2,147 0 4,084.] 32
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Table 28. Total personal income payments

, in constant 1954 dollars, lowa, 1954 and 1974.

Estimated 1954 @

Projected 1974 Annual rate

ltem Total

Proportion of total

of change

Total . Proportion of total 1954-74

(mil. dol.)

Agricultural:
Wagesandsalarles. o - 5SSl L s A ia s s 70
Proprietorial income

Total

Nonagricultural:

Wagesandsalaries. . L L0 i ity s B e e .
OthOr INCOME- o8 v fata S5 DG 5 S o S el s e s
Total

Tetal personal NCOMe, &i v« wias < a win sk G o ora s s simios

(percent)

24.1
257

46.2
28.1
743
100.0

(mil. dol.) (percent) (percent)

1.6 68
860

928

1.0
124
13.4

—0.1
o 7
-1

4,016
1,978
5,994
6,922

58.0
28.6
86.6
100.0

3.3
23
29
2.2

9U. 5. Department of Commerce, Office of Business Economics. Personal Income by States, a supplement fo the Survey of Current Business. Washington, 1956.

and data, the findings can be expected to differ,
for example, as illustrated by the employment
estimates in tables 20, 23 and 26. It should
be clear, however, that the market-based esti-
mates (table 23) are not independent of the
procedures used in obtaining the population-
based estimates (table 20). Nor will the re-
conciliation of the two series of estimates mean
that only one particular estimate is the "correct"
estimate.

Comparison of Employment Estimates

To use only the population-based employ-
ment estimates for 1974 would mean the loss
of the information contained in the market-
based employment estimates. As suggested by
the summary data in table 26, the population-
based estimates may lead the data user to the
conclusion that total employment in the service
industries (exclusive of public administration
and contract construction) will increase by
142,300 from 1954 to 1974. Thus, the expected
increase in jobs in the specified service industries
would be 26,800 morethan the expected decrease
in agricultural employment. An additional
30,400 jobs would be found in the manufacturing
sectors. Thus, total employment is expected to
increase by 57,200—an increase that would
counterbalance (with reference to total popu-
lation growth) the expected increase in the
proportion of the total population in the em-
ployed labor force.

A somewhat different picture is presented by
the market-based employment estimates, given
the assumption of fixed market shares for
the exporting industries: The expected agricul-
tural employment estimate is, for practical pur-
poses, the same in the two procedures, but the
employment estimates for the manufacturing and
service industries differ widely. In the case of
manufacturing, the market-based approach re-
sults in greater estimated employment because
of (1) the implicit use of lower market-share
ratios in the population-based estimates as com-
pared with those summarized in table 22, (2)

the implicit use of higher rates of increase in
labor productivity in the population-based es-
timates as compared with those summarized in
table 21 or (3) a combination of the two con-
ditions.

Unfortunately, the historical approach fails
to differentiate between changing market shares
and increasing labor productivity so that dif-
ferences in these phenomena cannot be isolated
when comparing the results with those obtained
by use of the interindustry transactions table.
For example, a 10-percent increase inthe export
market for the manufacturing sectors would re-
sult in a 5,000-person increase in employment,
as shown by the data in table 26. Similarly,
the effects of changes in the levels of increase
in labor productivity from those summarized
in table 21 can be isolated in the market-
based employment estimates but not in the popu-
lation-based employment estimates.

In the case of the service sectors, the market-
based estimates result in substantially lower
levels of expected employment, as shown, again,
by the summary data in table 26. The lower
estimates are the result of (1) the implicit use
of higher market share ratios in the population-
based estimates as compared with those sum-
marized in table 22, (2) the implicit use of
lower rates of increase in labor productivity
in the population-based estimates, as compared
with those summarized in table 21 or (3)a
combination of the two conditions.

Because the historical-based procedure fails
to differentiate between the two conditions, the
sources of the discrepancies in the two series
of service-industry estimates cannot be isolated,
given the data in tables 20, 23 and 26. To
increase service exports by 10 percent clearly
would not be an adequate adjustment in the
market-based estimates for purposes of recon-
ciliation of the two series of data. By the same
token, a downward adjustment in the market-
share ratios for the population-based estimates
would not appreciably reduce the discrepancies.
The differences in the estimates obtained by the
two analytical approaches, therefore, must be
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reconciled in terms of differences in labor pro-
ductivity.

The fundamental limitation in the use of
population-based estimates should be clear by
now: The effect of increases in labor produc-
tivity have not been isolated and, hence, may
generate large accumulative forecasting errors
simply because historical rates are implicitly
involved in the estimation procedures. The pro-
duction estimates from the Iowa interindustry
transactions table for 1954, therefore, provide
a basis for including labor productivity rates
explicitly in the forecasting procedures. By co-
ordinating and comparing the results obtained
by use of the historical (and econometric) ap-
proach and the input-output (and program-
ming) approach in long-range forcasting, an
important step has been made in "zeroing-
in "on the sources of difficulty in the prepa-
ration of consistent and reliablelong-range fore-
casts of a state's economic and population
prospects.

Admittedly, the use of the interindustry trans-
actions table imposes another category of limi-
tations in the long-range fortcasts because of
the assumed stability of the input-output coef-
ficients. The assumed fixity in area economic
structure is not as great a limitation as it may
seem on first glance, however, because of the
tendency toward stability in the ratio between
total primary input purchases and total pur-
chases that is the result of (1) the substitution
between labor inputs and capital inputs, (2)
the rise in real income per unit of labor inputs
that corresponds generally with the rise inlabor
productivity or (3) a combination of the two
phenomena. A comparison of the empirical data
on trends in wages and salaries per worker
(table 10) with trends in labor productivity
(table 21) supports at least one of the three
hypotheses. In any case, the results obtained
by use of the interindustry transactions table are
no less plausible on logical grounds than the
results obtained by use of the partial econo-
metric models of particular segments of the
over-all ITowa éeconomy. Thus, the two series
of estimates have been viewed as a relevant
range in the estimation of Iowa's economic
prospects, industry by industry.

Finally, remember that the two estimation
procedures involve two different orientations to
economic forecasting: the one based on the
expected supply of labor; the other based on the
expected demand for labor. For Iowa, the
supply-oriented estimates may result in accumu-
lative errors in the implicit market-share ratios
and labor productivity rates simply because of
the constraint imposed on the total employ-
ment estimate by the initial estimate of total
population and labor force. If the latter esti-
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mates were lower, the implicit productivity rates
for the service sectors, for example, could be
higher. (The productivity rates would be higher,
also, for the manufacturing sectors, thus result-
ing in an even larger discrepancy in the two
series of estimates.) A fundamental difficulty
in the supply-oriented estimates occurs, therefore,
in the use of the population estimates as the
starting point for all subsequent estimates of
Iowa's economic prospects. In short, when peer-
ing into the uncertainties of the future, as good
a rule as any perhaps is this one: The wider
the range of the employment estimates, the
less is their reliability.

Data Uses in Business and Government

In spite of the shortcomings in the procedures
for estimating Iowa's future economic and popu-
lation prospects, the findings in this report can
be useful in a variety of activities concerning
Iowa's economic development, both privateand
public. First, in a general sense, Iowa's major
problems of economic growth and improvement
can be viewed with reference to changes in the
production of goods and services per worker.
The income derived from these productive
activities becomes the essential means of (1)
reimbursing workers, managers and owners
for services rendered and (2) accumulating the
financial resources for investment in improved
equipment and facilities.!3

To identify and formulate Iowa's major
economic problems requires some judgments
on reasonable goals for specific segments of
the Iowa economy. The attainment of these
goals involves both the private and public
sectors of the Jowa economy.

In the private sector, information of the
sort presented in this study is needed in both
business and household decisions. Business
decisions may range from buying a farm or
the purchasing of a major farm machinery
item to investing in new or expanded industrial
plant and office facilities. Information on state
economic prospects can be used in developing
appropriate product and market strategies that
could lead to a larger share of the state or
national market for a particular commodity
or company.

In the agricultural sector, information about
local farming prospects (e.g., production prac-
tices, market outlets and taxes) and prospects
of off-farm work, is most useful in individual

131n 1954, output per person in Iowa was $2,100, of which nearly
$1,700 was used to reimburse households for different services rendered—
labor, entrepreneurship and investment capital. Altogether, the various
payments to households make up total personal income. Of fundamental
importance to the future income growth is the allocation of total income
between the present and the future—between current consumption and
investment.



farm and family planning. In addition, farmers
are concerned by the national prospects of
agriculture—the relative levels of farm incomes
and prices and the changing pattern of farm
programs. Many of these needs, however, are
poorly articulated because of the lack of under-
standing of the basic economic processes that
account for agriculture's changing economic
position in Iowa and elsewhere in the nation.

Business firms engaged in processing and
marketing agricultural products will find esti-
mates of prospective outputs of lowa agricultural
products and market demands for these products
extremely useful in investment planning, par-
ticularly in the location and design of new
marketing or processing facilities. Estimates
are needed also of the competitive position or
market shares of the Jowa businesses inrelation
to similar businesses elsewhere in the country
and of the outlook for future supplies of agri-
cultural raw materials. Again, the predictions
would be useless without some understanding
of their relation to the factors that affect long-
run business profits.

Many of the agricultural estimates that are
needed by marketing and processing firms are
sought also by the agricultural supply busi-
nesses and manufacturers of farm machinery
and other agricultural inputs. Manufacturers
seek information about area farming prospects
as a basis for sales forecasts, locating dealers
and even expanding and relocating existing
manufacturing facilities. In addition, local farm
supply dealers can find forecasts of lowa agri-
cultural prospects useful in anticipating changes
in their product lines, in physical equipment
and in the managerial skills needed to operate
a profitable business.

Among other businesses that are of sub-
stantial importance in the Iowa manufacturing
sector are those engaged in the manufacture
of electrical machinery. Since electrical ma-
chinery manufacturers employ arelatively large
proportion of women, the increasing female
labor supply in Iowa offers a location in-
centive for these firms. In addition, proximity
to major industrial centers—without metro-
politan congestion—offers additional advanta-
gesfor these industries that may outweigh the
lack of certain "external economies" (i.e., par-
ticular business services and a reservoir of
professional managerial talent that attracts and
retains many businesses in the major industrial
centers). Publicinformation regarding the nature
of the labor supply and the transportation
system would be relevant, therefore, in plant
location decisions. The more detailed informa-
tion on labor market prospects, however, re-
quires a state-wide analysis of population and

employment trends as a means of checking the
plausibility of the detailed estimates.

In the public sector, economic factors often-
times influence detisions less than do political
and social factors, particularly in establishing
public priorities among tax-supported activities
of local, state and federal governments. None-
theless, the economic forecasts and prognoses
sought by private business also can meet some
of the data needs of the public sector. These
data needs are viewed with reference to local
and state governmental functions such as edu-
cation, highways and general governmental
services.

Data needs for area educational planning
are not confined solely to school-age popu-
lation projections; they also must include esti-
mates of prospective tax receipts for supporting
Iowa's schools and colleges. When the property
tax is the major source of funds for financing
public schools, the value of taxable properties
becomes an important economic variable. How-
ever, when other sources of revenue, particularly
those collected by the state, assume a larger
share of the local school burden, then the dis-
tribution of personal incomes and the pattern
of retail sales become important economic
variables in educational planning.

In the long-run context, the technical and
human requirements of existing and prospective
jobs performed in Iowa industry and business
also are important considerations in the eco-
nomics of education. Projections of future job
opportunities could serve as guidelines in the
development of vocational training programs,
particularly among boys who leave high school.

Finally, local and state government functions,
such as welfare, police, health and a variety
of other activities that generate services sought
by the citizens of the state, are expanding.
Moreover, as sources of governmental revenue
expand, the heretofore unmet demands for these
services can be satisfied. When ascertaining
the future economic base for these services,
estimates of the growth and distribution of
income and wealth in the state can be used
to advantage by legislators and public ad-
ministrators.

For all the different potential uses of the
findings presented in this report, the same
limitations apply; namely, the limitations im-
posed by the uniqueness of human history.
Each moment of history has its own peculiar
set of circumstances, many of which defy our
abilities, even to imagine, let alone to accurately
forecast. To account for all the factors affecting
Towa's prospects in 1974 simply exceeds human
capability. Yet, important decisions of long-
range consequences are continually being made
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on the basis of favorable or unfavorable fore-
casts of Iowa's economic prospects.

The alternative to the lack of omniscience
is not a complete disregard of the element of
futurity in decision making. Rather, it is pro-
posed that the data user recognize (1) the
uncertainty in forecasting and (2) the possi-
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bilities in more precisely identifying the sources
of the uncertainties by using different procedures
(that essentially involve different assumptions)
for estimating” a given series of variables. The
latter strategy of course will require some degree
of collaboration between the economic analyst
and the data user.
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