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I . INTRODUCTION 

Dur ing the late 1950s and all through the 1960s considerable interest 

in r ural development has been shown by federal , state , and local govern­

ments . Many regional, state, and local community development organiza­

tions were formed to undertake a wide variety of measures to create jobs , 

r aise total area production , reduce the rural-to-urban migration , and - -
provide mo r e amen i ties for residents , industry , and business in rural 

a r eas . To induce industry to locate in rural communities has been viewed 

as a major means of achieving rural development. The methods and vigor 

employed by communities and states to attract outside capital and industry , 

for rural areas has varied widely (23) . For whatever reason , the indus­

trialization of rural areas has been rapid [49]. The 4 percent rate of 

1959-1969 manufacturing employment growth for nonmetropolitnn cot1nties 

in the United States exceeded that of a11 Standard Metropolitan Statistical 

Ar eas (SMSA) subareas except the 5.4 percent rat e for communities on the 

urban fringe (Table 1) . 

Iowa has participated in this increased popularity of rural locAtions 

among industries. From 1965 to 1975 more tl1an 500 new manufacturing 

operations were established outside., of metropolitan areas in Iowa. How-

ever , many of the rural plants were small and several closed . And , 

although the magnitude of rural area plant openings was significant , 

foc using only on openings somewhat exaggerates the progress in rural 

development I owa small towns have experienced as a rest1lt of indL1strialization. 

1 
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Tabl 1. 1anufacturing employment : rural and other metro-nonmetro 
counties. United States, 1959-19693 

Cla~s and Subclass 

All manufacturing 
1onmetro 

M tro 

Urban complt.!x 

Rural-partly urban 

Small city 

Small town 

Entir ly rural 

Single county 

1'1uJ ti county 

Core 

Ring 

Trans:ition 

Fringe 

Sm, 11 city 

Sina] 1 town 

c'ISOURCE : 149 . p. JO I. 

Annual Percentage 
Increase, 1959-1969 

2 . 5 

4 . 0 

3. 3 

4.6 

4 . 3 

4 . 6 

5 . 8 

2 . 1 

3 . 0 

1 . 8 

) • 3 

3 . 7 

3.6 

5.4 

5.2 

8 . 1 
• 
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Plant closings is an integral but less attractive part of rural 

industrialization. The percentage growth in manufacturing employment of 

4 to 6 percent per year in nonmetro, small town, and rural areas (Table 

1) is impressive, but the 1954 manufacturing employment with which these 

areas star ted was very small. Many rural Iowa communities have not gotten 

a manufacturing plant at all and most rural counties have not created 

enough new manufacturing jobs by industrialization to permit absolute 

population growth from 1960-1970. Competition among rural communities 

for additional manufacturers was intense in the late 1950s and 1960s. 

Each new manufacturing plant or other business addition to any one rural 

community was eagerly reported and analyzed by industrial promotion boards 

in other communities. 

Plant closings, however, were less eagerly reported even though each 

closing nullified some area development anticipated from new acquisitions. 

Reported or not, the employment loss and depression resulting from plant 

closures in rural areas was significant . In non-SMSA Iowa alone, an 

average of more than 4,000 jobs was eliminated during each of the last 

11 years because of plant failures and outmigrations. Each year rural 

areas in Iowa need to acquire 100 plants with 40 employees each to stay 

even. The magnitude, pattern, and consequences of industrial outmigra­

tion has been studied relatively little by rural development organizations 

or regional economists. Perhaps plant closings have been dismissed be­

cause they seem to be a random happening which the community can neither 

prevent nor insure against. Our analysis indicates, however, these clos­

ings are not completely random and they are predictable to some extent. 
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Thus, communities can anticipate and prepare for closings even if they 

cannot avoid them. 

Manufacturing plants are not homogeneous. They differ in many 

characteristics, e.g., in type of goods produced, plant size , resources 

required, and ownership (branch plant versus locally-owned). Different 

degrees of locational stability can be associated with different types 

of plants, different communities, and different phases of the business 

cycle. 

In this study industrial migration or rates of openings and closings 

are first compared among groups of industries for an entire decade and 

second by phases of the business cycle. Relative migration rates over 

the entire decade are estimated for groups of plants with different 

product lines, plant sizes, and ownership. The same plants also are 

grouped similarly and compared in their relative susceptibility to in­

and outmigration during the business cycle. 

Empirically, the study finds that: (1) the rate of openings and 

closings of branch plants exceeds that of locally-owned firms, and (2) 

branch plants exhibit a greater propensity to open during prosperity and 

to close during a recession . The ~stern region communities seem to 

experience a more rapid expansion in "boom" periods and difficulty in 

maintaining their industrial base during cyclical downturns in the nation' s 

economy . 
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II. THEORETICAL EXPECTATIONS 

Several general principles influence industrial location, corporate 

management, business cycles, cost composition, and regional economics. 

When combined, these principles generate hypotheses which can be tested 

with data from Iowa. 

Branch Plants Will Be More Flexible 

Theoretically, locally-owned manufacturers should be less susceptible 

to migration or relocation than the branch plants of multiplant corpora­

tions. Opening or closing a branch plant provides volume flexibility 

over the business cycle. However, only large corporations replicating 

the same manufacturing process at several branch plants are capable of 

using openings and closings of branch plants as a device to adjust output 

level to fluctuating demand. Opening or closing one of several identical 

manufacturing lines within the same plant provides a similar opportunity. 

Some scale economies can be achieved by linking several similar 

branch plants together in the same form. The most important sources of 

gain from such horizontal mergers are: (1) centralized research and 

development, (2) financing economies, (3) improved management services, 

(4) pooled inventory or raw material reserves, (5) marketing, advertising 

and image benefits, and (6) savings on transportation. For some manu­

facturing processes these economies may account for significant product 

improvement, capacity for growth, or cost savings per unit. As a group, 

multiplant corporations seem to have been able to attract and develop 
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more capable managers than unit plants. Access to credit and equity 

capital from the financial markets may be more easily maintained by a 

firm with six branch plants than by six individual plants. Therefore, 

we expect multiplant firms to have cost savings, more adjustment potential, 

better financing, and better management and thus, less difficulty than 

unit concerns in surviving a period of depressed demand. Over a 10-year 

period or more we expect firms with branch plants to have a superior 

survival rate, i . e ., less bankruptcy. We expect branch plants as a group 

to exhibit a greater propensity for closing during a depression, however, 

than a similar group of indigenous firms. 

Branch plant outmigration from rural areas during depression results 

from two forces in the multiplant firm structure . First, the parent com­

pany can consolidate production at fewer branch plants during recessions, 

thus saving fixed costs. This contraction consolidates all the excess 

capacity at one outlying branch plant and by closing this plant and run­

ning the other at full capacity management can make some fixed costs 

variable. A branch plant closing does not necessarily mean that the par­

ticular abandoned facility was unprofitable, poorly management, or did 

not cover total local costs . It merely means closing the branch plant 

reduced corporate total costs and per unit costs relative to keeping it 

open. Total production is unchanged by the closing . The same production 

is consolidated into fewer plants, total revenue is the same, and since 

the multiplant corporation ' s total overhead is reduced, losses are reduced. 

The remaining plants are used intensively at full capacity and run at 

minimum total cost per unit of output. Second , branch plants of multiplant 
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firms are easier to relocate than unit concerns when locational optimality 

shifts. Owner-managers of unit plants , who usually reside within the 

community and put down " roots,n are reluctant to move. Branch plant 

managers are less able to consider community attachments. They expect 

to move if told to do so by corporate management. Close identity with a 

town and personal ties to a community or region is common by a local firm ' s 

owner s and may prevent or delay the homegrown plant's relocation when 

relocation is needed. The multiplant firm is expected to more quickly 

seek a more profitable location. Changes do occur in comparative advan­

tage among states. Shifts in costs of resources or locations of product 

mar kets can make a once good location untenable. Because we theoretically 

expect branch plants to adjust more quickly, we also expect them to sur- · 

vive but with less stability in any one specific community. 

A basic justification for more than one plant in a large firm is to 

have production available at several locations and thus, minimize total 

corporation transportation costs. A primary incentive for large central­

ized production at one location is to obtain scale economies and reduce 

production cost per unit. Consequently, there must be a balance between 

two considerations which de terminewhether branches will be opened or 

closed. In a depression if branch plants should be closed, production 

will be concentrated and more transport incurred . If in the particular 

manufacturing process production costs per unit rise rapidly if the plants 

are operated at less than full capacity it will be important to close one. 

In other words, branch plants should be closed during depression, i.e., 

expected to be unstable if the firm is manufacturing a product for which 

per unit overhead costs are high relative to per unit transit costs. 
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Conversely, even branch plants cannot close and will have locational 

stability if the manufacturing process uses heavy bulky raw products 

requiring high assembly transport costs relative to manufacturing and 

delivery costs. 

Some of the same characteristics of branch plants that precipitate 

closings also cause openings during a boom period. The "foot-loose" firms 

using inexperienced labor and standard multipurpose facilities will open 

more branch plants than those rooted to one labor force and facility. 

Any branch plant requiring an experienced labor force and specialized 

facilities is expected to be stable. As sales increase, "foot-loose" 

branch plants are quickly opened and all plants avoid delays of delivery 

and high-cost output. The ability to open branch plants facilitates ef­

ficient quality production and minimizes total corporation transportation 

costs. Some firms are able to open branch plants and maximize sales and 

minimize cost per unit. A community that can quickly accommodate a branch 

plant in a boom must have available trainable labor and available general 

purpose space. Such a rural community or region may develop an industrial 

population with a pro-cyclical pattern of plant openings and closings. 

In fact, it is imaginable that an area with high concentration of branch 

plants could experience manufacturing employment fluctuations much larger 

than the fluctuation in urban areas over the business cycle. Branch plant 

closings could take up most of the variation while plants operating at 

the center could always operate near capacity. Local branch employment 

in one community could contract more than the national total employment 

in that industry during periods of slack demand. The inmigration (or 
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openings) of branches during the recovery stage of the cycle could 

enhance the community ' s prosperity by more than the national average. 

The empirical question of fact is whether branch plants seek rural areas 

for location during cyclical upswings and whether branches in rural areas 

of Iowa are actually less locationally stable than indigenous manufacturers? 

Do some rural areas have a migration of branch manufacturing plants that 

is associated with variation in GNP and employment over time? 

Business Cycles Will Affect 
Regions Differently 

Production costs fall and transit costs rise if branches are closed. 

These costs vary among locations and among plants . These branches are 

more susceptible to closings during a recession . High cost facilities 

have either higher production or transport costs than other plants. The 

least efficient plants in cost per delivered unit will be terminated first. 

If transport to market is important the high total cost plants may be 

those located at the geographical periphery of the market. In rural 

regions for most nonagricultural related manufacturing, transport is rela­

tively important because inputs must be shipped in and products shipped 

out . If a rural community is remote from both the consuming population 

and component part production than urban plants, it is a high transport 

cost location. Rural communities with high transport cost manufacturing 

plants can expect to lose some branch plants during a recession. But if 

such communities have available labor and space they can also attract 

branches to their community during booms in spite of high transport cost. 

However , during recessions or when labor and space is plentiful everywhere, 
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lower transport cost locations in urban areas may look more attractive 

because the resource availability advantage of the high transport cost 

periphery is eliminated . 

Because the peripheral regions are the first areas to experience 

branch plant closings, they become very attractive locations once pros­

perity returns. Available resources freed by the previous recession 

(labor, utilities, and factories) and not yet reemployed will attract 

firms back into the area as soon as these factors of production are fully 

employed in optimally located regions. A multiplant firm is willing to 

incur higher transit costs if quick expansion is possible and if total 

costs in peripheral locations are lower because of relative abundance of 

other resources. 

The previous theory has provided three hypotheses for testing. First, 

branches of multiplant manufacturers are less locationally stable than 

unit firms. Secondly, branch plant migrations are more sensitive to 

cyclical demand fluctuations than the openings and closings of locally­

owned concerns . Finally, relatively more cycJical plant migrations will 

occur in high transit cost regions. 
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III. DATA SOURCES 

The number of openings and closings of manufacturing plants each 

year in rural areas of Iowa was obtained from examination of listings in 

various issues of the Iowa Directory of Manufacturing. These bi-annual 

publications have been issued since the 1950s by the Iowa Development 

Commission. Each edi tion lists all manufacturing plants by name and gives 

its city of location, principal products manufactured, number of employees, 

name of plant manager or owner, the year production was initiated, and 

the location of the headquarters. The data in the directory are updated 

every other year by the Iowa Development Commission through surveys and 

information submitted by location development commissions, chambers of 

of commerce, city clerks, and the manufacturing firms, themselves. A two­

stage process is used to insure the information in the Directory is com­

plete and accurate. First, preliminary information of possible additions 

to the directory (at least names and addresses) is acquired from the 

staff and also newspaper clippings, newsletters from local industrial 

promotion groups , reports in the files of the Iowa Development Commission, 

etc . Second, any new plant and all old plants are asked to complete a 

standard directory information form which verifies the accuracy of pre­

liminary information . Thus, all information included in the directory 

is actually reported by the plant manager. If a plant is closed no reply 

is received and no listing is made. The completeness or coverage of the 

Directory is approximately 98 percent, according to the Iowa Development 
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Commission . Cooperation from plant managers is good and the only under­

reporting is probably among small businesses employing very few people. 

The number of manufacturing plants opening in each of the years 

used in this study were obtained by comparing successive issues of the 

Directory. Any manufacturing plant listed and initiating production in 

a given year in the Directory was counted as an opening in that year. 

Total openings in rural areas of Iowa were 651 from 1963 to 1975. Infor­

mation in the Directory allowed the openings to be classified not only 

by year but also as a branch plant or a unit plant, as located in eastern 

or western Iowa and as producing one or another of 19 different groups 

of products according to the budget standard industry classification 

system (see Tables 2, 6, and A-1). All firms, even small ones with less 

than 20 employees were included in the openings . However, only those 

closings of more than 20 employees were surveyed . 

The manufacturing plants closing in each year were obtained in a 

two-stage process. To identify the closing was much more time-consuming 

than identifying the openings . First, successive issues of the Directory 

[14-18] were compared with the 1975-76 edition (19] . Each plant listed 

in an earlier Directory but not in the 1975-76 edition was a "possible 

closing. " Each 11 possible closing" was immediatel y screened to eliminate 

all those that had peak employment below 20 . All the "possible closings" 

with urban addresses in the SMSA Standard Metropolitan Statistical ar eas 

also were eliminated. What remained were " possible closings" of ma nufac­

turing plants employing at one time more than 20 employees in r ural I owa 

areas . Additional information was then gathered by telephone on each 

"possible closing." 
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as "possible closings" were, in fact, still in operation under a different 

name. Plants that continued or reopened with less than six months stop­

page were eliminated from the sample. If the operation had, in fact, 

ceased and not reopened, the following information was solicited: 

(1) The year the company ceased production in their community. 

(2) The estimated peak employment of the plant. 

(3) The principal products produced by the company in the community. 

(4) The ownership characteristics of the concern: 1) locally-owned, 

2) not locally-owned but a single or unit plant operation, 

3) a branch plant or subsidiary of a parent company? 

(5) If the plant was a branch or subsidiary, who was the parent 

company and where was the headquarters? 

(6) Had the plant or parent company been acquired by or merged with 

another plant or company during its life in the community? If 

so, when did this acquisition (merger) occur and who was the 

' buyer? 

(7) The reasons production was halted or moved out of the community. 

(8) The names of knowledgeable management or executive personnel 

associated with the plant at the time of the closing and their 

current address. 

If corporate executives, previous managers, or original owners were 

available, they were contacted and requested to answer the above questions. 

The unit of observation was always the plant, but information about it 

was gathered from several sources. 
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In total, 197 communities were contacted about 300 potentially out­

migrating firms and at least 400 individuals provided information. The 

number of closings for each year and the ownership characteristics of the 

128 outmigrating or closed plants are sunnnarized in Table 3. 

Table 3. Branch and local plant closings in rural Iowa, 1965-1975 

____________ C_l_o_s_i_n__,,g ..... s __________ _ 
Year Branch Local Total 

1965 5 7 12 
1966 2 3 5 
1967 1 2 3 
1968 8 4 12 
1969 5 4 9 
1970 12 4 16 
1971 7 2 9 
1972 4 9 13 
1973 10 4 14 
1974 10 7 17 
1975 11 7 18 

Total 75 53 128 

Most of the individuals contacted were extremely cooperative and 

willing to provide the necessary information. Frequently, the connnunity's 

industrial development secretary (who was contacted first) suggested addi­

tional knowledgeable individuals. The excellent cooperation from the 

communities permitted this survey to gather information about all of the 

rural Iowa manufacturers which had employed 20 or more workers and out­

migrated or ceased production during the last 10 years. It is our judge­

ment that the information concerning each firm is accurate. If there is 

any inaccuracy it is probably with the smaller plants or those plants 

which closed early in the decade for which we could not corroborate infor-

mation from two or more sources. 

' 
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than large plant closings. Therefore, we eliminated the small plant 

closings . The reader must be warned, however , that part of the difference 

in 651 openings and 128 closings of Iowa manufacturing firms over 10 

years in rural areas is because small plant closings were not included . 

A very large increase in rural plants in Iowa has taken place, but many 

small plants have been eliminated and we do not know how many . 

I 
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IV. STATISTICS, AND EXPECTED 
RELATIONSHIPS 

From the data on plant openings and closings we generate several 

other statistics. Each statistic was expected to have a certain relation­

ship. 

Decade Instability Rates 

To estimate instability rates over 10 years the total plant closings 

over 10 years were divided by the total plants operating in 1973-74. 

The total Iowa instability rate is 16.5 percent. Group instability rates 

were calculated by dividing the number of the total plants closing over 

10 years in each classification (SIC, employment size, branch plants, 

local plants, location, etc.) by the total number of plants in that 

classification in 1973-74. The total number of plants used for demoni­

nators in calculating instability rates was obtained by counting the total 

numbers in each class as listed in the 1973-74 Directory of Iowa 

Manufacturers [18]. 

As expected theoretically, branch plants were less locationally 

stable than unit concerns and the rate of closings for the branch plants 

would be significantly greater. Of course, if several factors simultan­

eously influence plant closings the high rate of closings for branch 

plants may not prove this ownership characteristics is the cause of the 

instability, but it does indicate an association. There is some chance 

that the effect of ownership on rate of closing is confounded with the 
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effect of type of product produced and average plant size which also may 

influence rate of closings (see Tables 4 and 5). If rural Iowa branch 

plants more than unit plants were producing for a " declining" market or 

were too small or technologically obsolete, then a higher rate of closings 

by branch plants might be actually caused by these associated factors. 

To check for the influence of other variables the average composition of 

all Iowa branch plants was compared to that of all unit plants. Branch 

plants actually were larger on the average and had a larger proportion 

in the larger employment size group (see Table 4). Branch plants are 

somewhat more concentrated in nondurable than durable goods manufacturing 

(see Table 5). A significant difference in the ratio of branch plants 

to unit plants in east versus west Iowa did not occur (see Table 6). 

Therefore, we doubt that regional location can confound with the relatively 

greater instability rate observed for branch than unit plants. 

Annual Numbers of Openings and 
Closings 

There is considerable variation in the number of openings and closings 

from year to year (see Tables 7 and 8). Branch plants are expected to 

exhibit a greater propensity than unit firms for opening during prosperity 

and closing during a recession. To test this hypothesis we intend to 

associate the number with change in Gross National Product (GNP). We ex­

pect branches in rural Iowa to be more responsive to demand fluctuations 

than unit plants. The expected relationships between openings or closings 

and change in GNP are illustrated in Figures 1 and 2. When regressing 

plant openings and plant closings per year on the percentage change in 

Gross National Product or Gross Iowa State Product (GSP), we will interpret 

f 
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Table 4. The employment characteristics of rural Iowa manufacturers, 
branch versus local, 1973-1974a 

Employment 
Classes 

21- 50 

51-100 

101-250 

251-500 

501-1000 

lOOo+ 

Total 

Local 
No. 

263 

87 

so 

16 

6 

2 

424 

Local 
% 

62 

21 

12 

4 

1 

. 5 

100 

Branch 
No. 

112 

84 

93 

37 

13 

11 

350 

aSOURCE : calculated from [18]. 

Branch 
% 

32 

24 

27 

11 

4 

3 

100 

Total 
No . 

375 

171 

143 

53 

19 

13 

774 

Total 
% 

48 

22 

18 

7 

2 

2 

100 

Table 5 . The industrial composition of rural Iowa manufacturers, branch 
versus local, 1973-1974a 

Ownership 
Characteristics 

Branch 

Local 

Total 

No . 
% 

No. 
% 

No. 
% 

Durable 

153 
44 

211 
50 

364 
47 

aSOURCE: calculated from [18]. 

Id ·1c .. b . n ustria ompos1t1on 
Nondurable Total 

197 
56 

213 
50 

410 
53 

350 
100 

424 
50 

774 
100 

bThe delineation between durable and nondurable goods is p1 esented 
in Table A-2. 
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Table 6. The distribution of rural manufacturers between eastern and 
western Iowa, branch versus local, 1973-1974a 

Ownership 
Characteristics 

Branch 

Local 

Total 

Region 
Eastern Iowa 

Number 

232 

261 

493 

% of branch 
or local 

66 . 3 

61.6 

aSOURCE: calculated from [18]. 

Western Iowa 

Number 

118 

163 

281 

% of branch 
or local 

33 . 7 

38.4 

Table 7. Annual branch and local plant openings for eastern and western 
Iowa, 1965-1975a 

Year 
Eastern Iowa 

Region 
Western Iowa 

Local Branch Total Local Branch Total 

1965 13 14 27 13 13 ' 26 
1966 9 14 23 18 17 35 
1967 8 15 23 6 9 15 
1968 10 10 20 14 9 23 
1969 7 22 29 10 5 15 
1970 12 19 31 11 4 15 
1971 10 20 30 8 4 12 
1972 17 15 32 13 18 31 
1973 20 21 41 18 12 30 
1974 14 16 30 20 12 32 
1975 15 10 25 10 6 16 

Total 135 176 311 141 109 250 

aSOURCE: calculated from [14-19]. 

• 
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Table 8. Annual branch and local plant closings for eastern and 
western Iowa, 1965-1975 

Year 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

Total 

-2 

Eastern Iowa 
Local Branch 

0 

5 3 
3 2 
2 0 
2 7 
3 4 
1 4 
0 5 
7 2 
2 1 
6 5 
2 7 

33 46 

Plant closings 
per year 

Closings= A+ B(~ GNP) 

Region 
Western Iowa 

Total Local Branch Total 

8 2 2 4 
5 0 0 0 
2 0 1 1 
9 2 1 3 
7 1 1 2 
5 3 8 11 
5 2 2 4 
9 2 2 4 
9 2 3 5 

11 1 5 6 
9 5 4 9 

79 20 29 49 

Local/unit 

Branches 

+10 
% ~ in lagged GNP (GSP) 

H0 - slope of both regression lines 
negative and branches more 
negative than unit plants. 

Figure 1. Hypothesized relationship between change in GNP and number of 
plant closings 



-2 0 

Plant openings 
per year 

Openings= A+ B(6 GNP) 

24 

+10 

Branches 

%6 in lagged GNP (GSP) 

- slope of both regression 
lines positive and branches 
more positive than unit 
plants 

Figure 2. Hypothesized relationship between change in GNP and number of 
plant openings 

2 the closeness of association to be indicated by R and the responsiveness 
' 

of openings or closings to change in GNP to be indicated by the absolute 

size of the B, i.e., slope coefficient. Plant openings and closings were 

regressed against current changes in GNP (no lag); percentage change in 

GNP lagged two, three, four, and six quarters; and the percentage change 

in GSP lagged two and six quarters. Series of year-to-year changes in 

GNP were calculated from seasonally adjusted quarterly data in the Survey 

of Current Business. All year-to-year changes in GNP were expressed as 

a percentage change from one quarter to another four quarters hence. 

Thus, for GNP change current with plant closings in Iowa during 1971 

the percentage change in GNP from fourth quarter 1970 to fourth quarter 
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1971 was used. The closings or openings in all of calendar 1971 were 

associated with a two-quarter lag in GNP by calculating the percentage 

change in GNP from the second quarter of 1970 to the second quarter of 

1971 (see Table 9). 

Table 9. Examples of methods applied to estimate the various lags in 
real GNP and GSP 

Lag 

No lag in GNP 

Two-quarter lag in GNP 

Three-quarter lag in GNP 

Four-quarter lag in GNP 

Six- quarter lag in GNP 

Two-quarter lag in GSP 

Six-quarter lag in GSP 

Example 

Percentage change in GNP from the fourth 
quarter of 1970 to the fourth quarter of 
1971 versus the 1971 closings (openings) 

Percentage change in GNP from the second 
quarter of 1970 to the second quarter of 
1971 versus the 1971 closings (openings) 

Percentage change in GNP from the first 
quarter of 1970 to the first quarter of 
1971 versus the 1971 closings (openings) 

Percentage change in GNP from the fourth 
quarter of 1970 to the fourth, quarter of 
1971 versus the 1972 closings (openings) 

Two-thirds of the percentage change in 
GNP from the second quarter of 1970 to 
the fourth quarter of 1971 versus the 
1972 closings (openings) 

Percentage change in the average annual 
estimates in GSP from 1970 to 1971 
versus 1971 closings (openings) 

Percentage change in the average annual 
estimates in GSP from 1970 to 1971 
versus 1972 closings (openings) 
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The percentage changes in GNP are, of course, a series of first 

differences . These percentage annual first differences vary considerably 

from year to year and from lag to lag in the same year (see Table 10) . 

The U.S . economy grew relatively rapidly in 1963 through 1965 and 1971 

through 1973. It grew relatively slowly in 1969 and 1970 and again in 

1974 and 1975. In fact, the growth was negative in 1970 and 1974. These 

periods of rapid growth and slow growth are indicated by larger or smaller 

year-to-year percentage changes in GNP. The year-to-year changes in the 

number of rural manufacturing plants are indicated by the number of open­

ings per year and the number of closings of plants with more than 20 

employees. By regression analysis the variation in percentage change in 

GNP year-to-year is associated with the variation in number of plant open­

ings or closings in rural Iowa year-to-year. 

Larger Slope Coefficients Expected 
for Branch Plants 

Branch plants were expected to exhibit a significantly larger slope 

coefficient. This would be consistent with the hypothesis but would not , 

of course, guarantee that ownership was responsible. Large slope coeffi­

cients could also result from branch plants being more heavily composed 

of plants producing cyclically sensitive durable goods. To control for 

the influence of product differences, the sample of Iowa openings and 

closings were partitioned into durable and nondurable manufacturers within 

each ownership group. The series of year-to-year openings or closings 

in each subgroup was then regressed on year-to-year changes in GNP and 

GSP. By this process only variation in number of closings or openings 



a 
Table 10 . Annual percentage change in GNP (GSP) lagged from zero to six quarters 

Year 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Zero 
(~'"P) 

5.10 

4.25 

7.70 

4.29 

2.89 

4.23 

1.20 

- .57 

4.58 

7.29 

3.22 

-4.35 

2.45 

Two 
quarter 
(GNP) 

3.18 

5.86 

5.09 

6.54 

2.56 

4.80 

2.88 

- .51 

2.72 

5.44 

5.62 

- .91 

-4.03 

Three 
quarter 
(GNP) 

3.22 

5.85 

4.91 

7.38 

2.56 

3.72 

4.21 

- .11 

2.02 

4.19 

7.58 

.08 

-5.71 

La 

Four 
quarter 
(G!;P) 

3.72 

5.10 

4.37 

7.10 

4.29 

2.89 

4.23 

1.20 

- .57 

4.59 

7.92 

3.22 

-4.36 

Six 
quarter 
(GNP) 

5.08 

4.08 

4.90 

6.14 

5.59 

3.10 

4.24 

1.80 

- .51 

2.89 

6.00 

4.49 

-2.27 

Two 
quarter 
(GSP) 

6.84 

3.34 

9.35 

7.86 

1.20 

1.17 

1.93 

-3.37 

3 .17 

6.02 

15.44 

-7.22 
b --

Six 
quarter 
(GSP) 

4.13 

6.84 

3.43 

9.35 

7.86 

1.20 

1.17 

1.93 

-3.37 

3.17 

6.02 

15.44 

-7.22 

a 
SOURCE : all data for percentage changes in GNP were calculated from information contained in the 
Surve~ of Current Business [47, 48]. GSP data were calculated from (21]. 

bNot available in (21]. 

' 

N 
-...J 
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for the same type of manufacturing plant was associated with the variation 

in change in GNP or GSP. If the coefficients for branches in each product 

class were significantly larger than those for unit plants, in the same 

class, it can be concluded that branches are more sensitive to fluctuations 

in the business cycle. 

More Peripheral Western Iowa Expected 
to Have a Threshold Effect 

It is expected theoretically that western Iowa will show a different 

pattern of industrial inmigrations over the business cycle because of 

its greater transport cost from Chicago (see Figures 3 and 4) . This will 

be tested by regressing the number of year-to-year branch and local plant 

openings and closings (Tables 7 and 8) for eastern and western Iowa on 

various lagged changes in GNP (Table 10) and on squared changes in GNP. 

Eastern Iowa is part of the ever-enlarging Chicago industrial zone. Thus, 

western Iowa is the more "geographically peripheral" region. The theory 

says that openings of branch plants by corporations in such remote transit 

cost regions should occur later after prosperity has returned, but then 

take place more responsively to high rates of growth. The openings and 

closings of Western Iowa's branches are expected to be less cyclically 

sensitive to small changes in GNP than those of eastern Iowa but more 

responsive to high rates of change in GNP . This difference in cyclical 

sensitivity if it exists will be indicated by significant coefficients 

between closings and squared changes in GNP. Steeper slopes on linear 

terms and higher R21 s for the regressions will also indicate better explana­

tion of the year-to-year variations in plant openings and closings in 

western Iowa by changes in GNP than in eastern Iowa. 



Plant openings 
per year (Y) 

where {3
1 

+ 2{3
2
X > 0 

132 '> 0 

29 

% 6 in lagged GNP (X) 

- the number of plant openings per 
year would increase at an increas­
ing rate as the change in lagged 
GNP increased . 

Figure 3. Hypothesized "threshold" effect for plant openings 

Plant closings 
per year (Y) 

where 13
1 

+ 2{3
2
x < 0 

/32 < 0 

% 6 in lagged GNP (X) 

H0 - the number of plant clos ings per 
year would decrease at an increas­
ing rate as the change in lagged 
GNP increased. 

Figure 4. Hypothesized "threshold" effect for plant closings 

• 
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V. EMPIRICAL FINDINGS OF THE STUDY 

The statistical findings of this s tudy provide strong support for 

most of the previous hypotheses. 

1O-Year Ins tability Rates 
Vary Significantly 

Several general hypotheses and expected relationships were checked 

using the decade-long rates of plant closings . Standard statistical pr o­

cedures were used to check the differences among ratios. 

The percentage of all locally-owned plants which failed exceeded 

the failure rates of all multiplant firms . Nineteen plant closures re­

sulted from branch company failure while 37 plant closures resulted from 

local company failures . These represented 5 . 43 percent of all 1973- 74 

branch plants and 8 . 73 percent of all local concerns . Thus, branch plants 

have a lower bankruptcy rate. If failure due to bankruptcy was the only 

cause of outmigration , branch plants would be more locationally stable 

than indigenous or locally-owned manufacturing plants. But an additional 

18 percent of the branch plants closed even though the parent company 

stayed in business. Only 3 . 7 percent of the local firms relocated. Thus , 

there is a much greater total tendency for branch plants to close due to 

relocation or consolidation during recessions. The total rate of closings 

for branch plants over the decade was 24 . 5 percent compared with 12 . 5 

percent for local plants. The relocation rate for branch plants was 

about the same whether the corporate headquarters was in Iowa or outside 

Iowa (see Table 11). 
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Decade long instability rates for branch and local plants, 
non-SMSA Iowa, 1965-1975 

Ownership Closed Closed 
class by by Total 

bankrupcy relocation 

Local 8.7 3.7 12.50 

Br anch 5. 4 18.0 21.43 ****,'< 

Branch (HQ • Iowa) 24 .. 53 in 

Branch (HQ not in Iowa) 21.21 

All rural Iowa plants 16.54 

*****s. · f. 1 d ·ff 1 1 igni icant y i erent at the .5 percent eve . 

. . 

Table 12. Decade long instability rates for rural Iowa plants by s ize 
of employment and branch versus local, 1965-1975 

Size of 
Employment 

21-50 

51-100 

101-250 

251- 500 

501+ 

All Iowa plants 

Total Branch Local 

15.73 22.32 12.93 

19.30 26.19 12.64 

14.68 17.20 10.00 

15.09 16.22 12.50 

21.87 25.00 12.50 

16.54 21.43 12.50 
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The whole decade instabili ty rate for bra nch plan ts in r ura l I owa 

was significantly higher for each plan t size t han was t he similar decade 

instability rate for local pl ants . However, no pat t er n or t r end in i n­

stability rates among employment size was discernible (Table 12) . The 

variation in decade stability rates among size classes of plants can be 

attributed almost entirely to differences in proportion of each size 

class which were branch plants . The percentage of local firms which 

failed was not significantly influenced by plant size . Within each employ­

ment category, the locational instability rates of branch plants due to 

relocation consistently exceeded the rate of closing for all causes by 

indigenous concerns. Therefore, the greater instability rate in branch 

plants over the decade cannot be attributed to size economies or inflex­

ability associated with plant size . 

The decade instability rate of rural Iowa ' s manufacturing plants 

producing durable goods is about 20 percent or about 50 percent greater 

than the 13 . 5 percent closing rate among those producing nondurable 

products (Table 13). Within the group of plants manufacturing durable 

goods the branch plants exhibited decade instability rates of 28 percent . 

more than two times larger than the 13.7 percent rate among locally-owned 

durable goods plants . The decade instability rates of all plants produc­

ing electrical and lumber products was 28 and 26 percent, respectively-­

the highest instability rate of any class of manufacturers . The rate 

of branch plant closings in 10 years in the electrical and lumber cate­

gories was more than 40 percent of the number operating in 1973-74 . 

Within product groups, branch plants were consistently and signif i cantly 
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more locationally unstable than indigenous firms. Only for nondurable 

products was the difference small and statistically not significantly 

different between branch and unit plants. Many of these nondurable plants 

produce food-related products. The instability rates for branch plants 

varied widely from a low of 16 percent for nondurable goods to a high of 

43 percent for lumber products. The decade-long instability rates for 

local plants were lower and varied less from 11 to 19 percent. 

Table 13. Locational instability rates for groups of rural Iowa 
manufacturing plants classified by ownerships and products 
produced, 1965-1975 closures over 1973-1974 population 

Product classification 

Durable goods 

Nondurable goods 

All Iowa manufacturers 

Food and kindred products 
(SIC 1/20) 

Electrical equipment and 
supplies (SIC #36) 

Lumber, wood products, 
furniture, and fixtures 
(SIC #24 and #25) 

Branch 

28.10 

16.24 

21.43 

24.42 

41.67 

43.75 

Instability rates 
(expressed as a percent) 

Local 

13.74 

11.27 

12.50 

11+. 7 7 

13.64 

19.04 

All 
Plants 

19.78 

13.55 

1,6. 54 

20.11 

28.26 

25.86 
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The relatively large migration rates for branch plants producing 

electrical and lumber goods may have resulted from the following factors: 

1) Many lumber and electrical products are incorporated in the 

production of durable investment goods such as houses, build­

ings, etc., and, therefore, are susceptible to the well-known 

wide fluctuations in demand for capital goods from recession to 

boom years. 

2) The production of wood products and elec trical equipment in Iowa 

may be losing comparative advantage. These products may be 

migrating to areas with lower labor wages and nearer raw material 

sources. Thus, Iowa may have relatively high cost plants which 

are sensitive to competition from "lower cost" locations. 

There are differences in instability rates in Iowa among product 

classes,however, these larger instability rates resulted primarily from 

larger proportions of some product classes which were branch plants. 

Furthermore, it seems likely that Iowa's rural manufacturing employment 

has not been unstable because it is agriculture and food-related but be­

cause it has a larger percentage of its manufacturing in the more unstable 

durable wanufacturing. The most unstable combination seemed to be branch 

plants producing durable goods. Conversely, the most stable were locally­

owned nondurable manufacture. The losses Iowa experienced were mostly 

due to consolidation of branch plants during recession or bankruptcy of 

locally-owned plants. The migration rate of locally-owned manufacturing 

plants was affected only minimally by product mix. 
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Over the decade the rate of plant closings in eastern Iowa was 16 

percent versus 17.4 percent in western Iowa. No significant influence 

of region on long-term migration rates existed for rural Iowa manufactur­

ing plants in aggregate or for branch or locally-owned plants (Table 14). 

The rate of instability of indigenous firms over the decade was 12.3 and 

12 . 5 percent in each region--almost identical. Although the decade-long 

rate of branch plant closings in western Iowa (24.6 percent) exceeded 

that of eastern Iowa branches by 4.8 percentage points, that difference 

was not statistically significant and may have been due to chance. In 

both regions branch plants were significantly less locationally stable 

than unit concerns, however, branch plants in western Iowa were twice 

as likely to move in or out as locally-owned ones. 

Table 14. Plant closing rates for eastern and western Iowa by branches 
and locals 1965-1975 

Location 

Eastern Iowa 

Western Iowa 

Iowa 

All 
Plants 

16.02 

17.44 

16.54 

Outmigration Rates, 
Branch Local 
Plants Plants 

19.83 

24.58 

21.43 

12.54 

12.26 

12.50 

In summary, both plant ownership and product mix both had statistically 

significant impacts on the local rate of plant closings in Iowa over the 

decade 1965-75. More instability was associated with branch plants and 

durable products, as expected. Plant size and location in Iowa had no 

effect on the rate of plant closings for 1965-75 . OuLmigration of branch 

1 
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plants was the most important reason for closings in Iowa. For indigenous 

firms the failure rate was the most important reason for closing. 

Branch Plant Migration Closely
1 Associated with Business Cycle 

As expected, branch plant closings were negatively and significantly 

responsive to fluctuations in GNP and more closely associated than local 

manufacturers (Table 15). On an average for the decade, 50 to 75 percent 

of branch plant closings were associated with each 1 percent variation 

in the GNP. The number of branch plant closings increased as the growth 

rate of both GNP and GSP decreased. The slope coefficients of the regres­

sions were significantly different from zero when GNP was the independent 

variable. A two-quarter lag between closings and a slow-up or decline 

in gross national product provided the highest percentage explanation of 

the year-to-year variation in plant closings and the most statistically 

significant slope coefficients. A two-quarter lag indicates a quick six­

month response between national economy slowdown and Iowa branch plant 

closings. Of course, the downturn in employment at any Iowa manufacturing 

plant would follow the decline in demand for that specific product . How­

ever, an average six-month lag was observed between a downtrend in the 

national business cycle and Iowa branch plant closings. The total impact 

of a national downturn on a rural area would, of course, depend on 1) the 

composition of the area's manufacturing industry and 2) its relative de­

pendence on branch plant durable manufacturing relative to all other 

sources of community employment. 

1The main text reports mostly the linear regression of plant openings 
and closings on changes in GNP and GSP. In two cases, the quadratic re­
gressions improved the results provided by the linear regressions. These 
exceptions will be noted in this section. The remainder of the quadratic 
results were not significant and are not reported. 
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Table 15. Coefficients resulting from regressing the numb er of local 
and branch pla nt c l osings per year on the percentage change 
in GNP and GSP lagged from zero to six quarters, 1965-1975 

Lag 

No lag in GNP 
Branch 
Local 

Two-quarter lag in CNP 
Branch 
Local 

Three-quarter lag in GNP 
Branch 
Local 

Four-quarter lag in GNP 
Branch 
Local 

Six-quarter lag in GNP 
Branch 
Local 

Two-quarter lag in GSP 
Branch 
Local 

Six-quarter lag in GSP 
Branch 
Local 

,'t 
Significant at the 

,'t* 
Significant at the 

*** Significant at the 

10 

y 
Intercept 

8.759 
4.621 

8.878 
5.175 

8.426 
5.272 

8.577 
5.119 

9.110 
5.279 

7.582 
4.928 

7.353 
4.813 

Slope 
(8) 

** -.618 
.066 

*** -.715 
-.129 

** -.541 
-.162 

* -.517 
-.093 

* -.666 
-.139 

-.226 
-.037 

-.125 
.0015 

percent level. 

s percent level . 

2 . 5 percent level. 

. 307 

.009 

.386 

.034 

.287 

.069 

.228 

.021 

.225 

.026 

.145 

.011 

.041 

.000 

F 

* 3.99 
.09 

*** 5.68 
.32 

* 3.63 
. 67 

2.66 
.18 

2.61 
.25 

' 

1.53 
.09 

.38 

.00 
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Only small insignificant slope coefficients and extremely low 

coefficients of determination and F values were found in regressing the 

closures and outmigration of indigenous firms on state and national indi­

cators of cyclical business fluctuations. We did not obtain and did not 

expect a close "fit" for locally-owned plant closings when only the GNP 

explanatory variable was utilized. There are many reasons for locally­

owned factory closings that are completely unrelated to demand fluctua­

tions; e.g., union troubles, plants destroyed by fire, changing technology, 

the demise of mussels in the Mississjppi River, and even closings result­

ing from safety or antipollution regulations. The employment at locally­

owned plants are affected by business cycles but they do not completely 

close in response to business slow-down . 

The relationships between plant openings and changes in GNP (Table 

16) support the hypothesis that branches are more sensitive to cyclical 

variations than unit firms. About 1.1 to 1.3 branch plant openings were 

associated with each 1 percent increase in GNP. This coefficient is 

significantly different from zero and exceeded those of the local concerns 

which were not significantly different from zero. Plant openings were 

also regressed against lagged GSP with similar but smaller and less sig­

nificant results (see Tables 15 and 16). 

The number of branch plant openings was significantly associated with 

two-, three-, four-, and six-quarter lags of GNP. However, the largest and 

most significant explanation of plant openings was with the change in GNP 

lagged four quarters. Thus, branch plant openings are apparently not 

as quick to respond to prosperity as branch plant closings are to recession. 
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Table 16. Coefficients r elat i ng openings of local and branch plants 
per year with the per centage change in GNP and GSP lagged 
from zero t o six quarters, 1963-1975 

Lag 

No lag in GNP 
Branch 
Local 

Two-quarter lag in GNP 
Branch 
Local 

Three-quarter lag in GNP 
Branch 
Local 

Four-quarter lag in GNP 
Branch 
Local 

Six-quarter lag in GNP 
Branch 
Local 

Two-quarter lag in GSP 
Branch 
Local 

Six-quarter lag in GSP 
Branch 
Local 

* Significant at 

** Significant at 

*** Significant at 

**** Significant at 

the 

the 

the 

the 

y 

Intercept 

25.231 
26.580 

22.827 
25.230 

22.681 
25.171 

21.594 
23.302 

21.597 
23.891 

25.542 
24.824 

23.892 
24. 180 

10 percent 

2. 5 percent 

Slope 
(8) 

.236 
-.107 

**** 1.097 
.555 

***** 1.104 
.552 

**** 1.293 
.860 

*** 1.259 
.668 

* .338 
.374 

*** .550* 
.534 

level. 

level. 

1 percent level. 

• 5 percent level. 

R2 

.020 

.002 

.430 

.005 

.549 

.007 

.630 

.130 

.362 

.047 

.019 

.075 

.349 

.152 

F 

.23 

.02 

*** 7.53 
.59 

***** 12.17 
.75 

***** 18.84 
1.64 

*** 6.24 
. 55 

2.42 
.81 

*** 5.90 
1.98 
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The three- and four-quarter lags provided coefficients of determination 

of .55 and .63 and F values indicating over 99 percent confidence of 

significance. Perhaps a shorter lag for closings than openings can be 

explained simply by the shorter process of closing doors than starting 

up production. Consolidating production to fewer plants requires less 

time than opening a new branch--identifying a suitable site, negotiating 

a lease, remodeling, and setting up production. Cautiousness about the 

strength and duration of any upturn in the business cycle may also in­

fluence multiplant managers to wait longer to respond with openings. 

Branch plant openings seem to be susceptible to a mild "threshold" 

effect, i.e., plant openings increase at an increasing rate as the per­

centage change in GNP rises (see Figure 3). This is indicated in equations 

1 and 2 which use a three- and four-quarter lag in GNP and a quadratic 

function to explain variation in the number of branch openings. Both the 

first and second derivatives were positive indicating the number of open­

ings per year increases at an increasing rate as GNP lagged three- or four­

quarter increases. The F values were highly significant at the 0.5 per­

cent level. The coefficient on the squared terms is significant. 

Four-quarter lag in GNP 

Y = 21.134 + l.067X + 0.32X
2 (1) 

Three-quarter lag in GNP 

Y = 22.219 + .987X + 0.14X
2 ( 2) 

The practical implication of this finding is that if Iowa branch 

plant openings exhibit a "threshold" effect then a less than average 

response can be expected in plant openings after a mild upturn, but an 
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above average number of openings in rural areas will occur a year after 

a large upturn in the business cycle. A greater than proportional impact 

on branch plant employment in rura l a r eas may occur the year after the 

threshold is exceeded. 

Fluctuations in the growth rates of GNP and GSP were of little help 

in explaining the number of openings by local firms per year. It would 

seem that Iowa business cycles have only a minor influence, if any , on 

the local entrepreneurs' decisions to initiate , halt, or transfer operations. 

Migration Volume of Durables Greater 
Than Nondurables 

The number of openings and closings of durable and nondurable 

manufacturing plants were each r egressed against changes in GNP and GSP 

(Tables 17 and 18, r espectively). About 1 . 2 openings among durable man­

ufacturers were associated with each 1 percent increase in GNP lagged 

four quarters. This rate of openings among durables is about twice as 

large as the rate among nondur ables (.45). The equations exp l aining year­

to-year variation in openingsarevery significant for both nondurables 

and durables (Table 17). In cont r ast, the equations that link closings 

to fluctuations in GNP are not significant for nondurables and only mar­

ginally significant for durable closings . Closings of durables seem to 

be more responsive to each 1 percent fluctuation in GNP than nondurables 

(Table 18). These r esults are consistent with a 1961 study by Borts [4] . 

Next, durables and nondurables are each partitioned into branch 

plants and locally-owned plants . The openings of durable goods branch 

plants emerge as the most unstable combination. According to the history 
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Table 17 . Coefficients resulting from regressing the number of durable 
and nondurable plant openings per year on the percentage 
change in GNP and GSP lagged from zero to six quarters, 1965-
1975 

------------------------------------
Lag 

No lag in GNP 
Durable 
Nondurable 

Two- quarter lag in GNP 
Durable 
Nondurable 

Three-quarter lag in GNP 
Durable 
Nondurable 

Four-quarter lag in GNP 
Durable 
Nondurable 

Six-quarter lag in GNP 
Durable 
Nondurable 

Two-quarter lag in GSP 
Durable 
Nondurable 

Six-quarter lag in GSP 
Durable 
Nondurable 

* Significant at the 

** Significant at the 

*** Significant at the 

y 

Intercept 

30. 373 
19.492 

27.631 
18.924 

26.836 
19.107 

25.300 
18.639 

25.023 
18.198 

27.604 
19 . 613 

26.740 
19.017 

Slope 
(B) 

-.490 
.200 

.464* 

.423 

.740* 

.351 

** 
1.119** 

.450 

* 1.175** 
.572 

.438 

.160 

* .612*** 
.302 

10 percent level. 

5 percent l evel . 

2 . 5 percent level. 

.051 

.059 

.043 

.249 

.141 

.215 

.280 

. 316 

.183 

.304 

.144 

. 139 

.255 

.438 

F 

.48 

.56 

.40 
2.98 

1.47 
2.56 

* 3.50* 
4.18 

2.02* 
3.95 

' 

1.51 
1.40 
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Table 18. Coefficients resulting from regressing the number of durable 
and nondurable plant closings per year on the percentage 
change in GNP and GSP lagged from zero to six quarters, 1965-
1975 

Lag 

No lag in GNP 
Durable 
Nondurable 

Two-quarter lag in GNP 
Durable 
Nondurable 

Three-quarter lag in GNP 
Durable 
Nondurable 

Four-quarter lag in GNP 
Durable 
Nondurable 

Six-quarter lag in GNP 
Durable 
Nondurable 

Two-quarter lag in GSP 
Durable 
Nondurable 

Six-quarter lag in GSP 
Durable 
Nondurable 

* 

y 

Intercept 

7.748 
5.353 

7.855 
6.015 

7.667 
5.887 

7.984 
5.621 

8.636 
5.716 

7.030 
5.316 

6.910 
5.273 

Slope 
(8) 

-.402 
-.088 

* -.476 
-.336 

* -.400 
-.284 

* -.446 
-. 164 

* -.632 
- . 189 

- . 162 
-.075 

-.104 
-.051 

Significant at the 10 percent level. 

.174 

.010 

.229 

.135 

.211 

.121 

.226 

.033 

. 266 

.029 

. 101 

.026 

.037 

.011 

F 

1.88 
.09 

2.66 
1.41 

2.38 
1.30 

2.63 
.34 

* 3.33 
.27 

' 

1.00 
.24 

.35 

. 10 
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of 1965 to 1975, we can be very confident that about three openings of 

durable branch plants occurred somewhere in rural Iowa for each 4 percent 

increase in GNP four quarters earlier . Both durable and nondurable man­

ufacturing plant openings are significantly related to changes in GNP 

lagged three or four quarters. About one opening of a branch plant pro­

ducing nondurable goods can be confidently expected in Iowa for each 2 

percent increase in GNP four quarters earlier . The F values indicate a 

very significant regression relationship (see Table 19). 

The number of closings of branch plants producing durable goods was 

significantly associated with GNP slow-up. The slope coefficient of .3 

and .5 indicates tha½ on an averag~ about one closing of a durable goods 

branch plant employing more than 20 people can be expected for each 1 

to 2 percent slow-up or downturn of GNP. A two-quarter lag seems most 

significant for closings as opposed to four-quarter for openings . Non­

durable branch plants closings are less responsive (have a slope, coeffi­

cient only half as large) to cyclical slow-ups in GNP growth (See Table 

20). 

In summary, the migration rates of branch plants producing durable 

goods were very responsive to cyclical variations in aggregate demand. 

Branch plants manufacturing both durable and nondurable products exhibited 

a stronger procyclical behavior than local plants. For all lags, at least 

twice as many branch plants of both durable and nondurable industries 

were associated with a 1 percent change in GNP as indigenous corporations. 

In prosperity branch plants are more likely to be the community growth 

opportunity . Nondurable branches were more likely to open and more likely 

to close with changes in aggregate demand than durable unit concerns . 
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Table 19. Coefficients relating openings of branch and local plants, 
durable and nondurable, to percentage change in GNP lagged 
from zero to six quarters, 1965-1975 

Lag 

No lag in GNP 

Durable {Brnnch 
l ,o c :i 1 

Nondurable { Brc.1nc-h 
1,oc:al 

Two-quarter lag in GNP 

Durable { Branch 
Local 

Nondurable {Branch 
Local 

Three-quarter lag in GNP 

Durable { Branch 
Local 

Nondurable { Branch 
Local 

Four-quarter lag ln CNP 

Durable { Brnnch 
Loe nl 

Nondurable { Branc.h 
Locnl 

Six-quarter 1.ag in CNP 

Durable { Branch 
Local 

Nondurable { Branch 
Local 

* Significant at the 
** Significant at the 

*** Significant at the 

**** Significant at the 

y 

Intercept 

12.04 
18.44 

12.48 
7.71 

10.67 
16.66 

11.51 
7.52 

10.46 
16.05 

11. 71 
7.72 

9.78 
15.18 

11.45 
7.65 

10.00 
15.01 

11.37 
7.51 

Slope 
(S) 

.105* 
-.607 

.160 

.159 

* .568 
-.065 

** .492 
.234 

*** .626 
. 135 

** .421 
.167 

**** .765 
.377 

** .456 
.170 

* .680 
.415 

* .465 
.207 

10 percent level. 

5 percent level. 

2 . 5 percent level. 

1 percent level. 

F 

.007 .09 

.171 2.26 

.031 .35 

.022 .24 

* .218 3.07 
.002 .02 

** .287 4.43 
.045 .52 

** .338 5.60 
.010 . 12 

* .267 4.01 
.029 .33 

*** .424 6.63 
.068 .Q6 

* .263 3.93 
.026 .29 

.203 2.79 

.049 .58 

. 166 2.18 

.023 .26 

• 

' 
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Table 20. Coefficients relating closings of branch and local plants, 
durable and nondurable, to percentage change in GNP lagged 
from zero to six quarters, 1965 to 1975 

y Slope 
R2 Lag Intercept (B) F 

No lag in GNP B h ** * 5.449 -.484 .303 3.92 { ranc Durable L 1 2.579 .019 .003 .02 oca 

{Branch 3.311 -.134 .064 .61 Nondurable 
2.042 .047 .011 .10 Local 

Two-quarter lag in GNP 
* * {Branch 5.291 -.469 .268 3.29 Durable 

2.747 -.040 .011 .10 Local 
* {Branch 3.587 -.246 .200 2.28 Nondurable 

2.428 -.089 .043 .35 I,ocal 

Three-quarter lag in GNP 
* {Branch 4.988 -.352 .196 2.19 Durable 

2.823 -.067 .038 .36 Local 

{Branch 3.439 -.189 .152 1.64 Nondurable 
2.449 -.095 .055 .52 Local 

Four-quarter lag in GNP 
* {Branch 5.289 -.400 .222 2.52 Durable 

2.787 -.047 .016 • 1,5 Local 

{Branch 3.289 -.118 .052 .49 Nondurable 
2.332 -.047 .011 .10 Local 

Six-quarter lag in GNP 
* {Brnnc.h 5.662 -.503 .207 2.34 Durable 

3.011 -.113 .060 .54 Local 

. fBrnnch 3.448 -.163 .061 .57 Nondurable 
2.268 -.026 .002 .02 l,ocnl 

--
* Significant at the 10 percent level. 

** Significant at the 5 percent level. 

• 
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Branch plants producing durable goods closed rapidly during a 

recession but opened slowly during prosperity. Nondurable branches reacted 

less to the business cycles but with a similar pattern of lags. The lags 

providing the most significant coefficients and the best fit for branch 

closings were the "no lag" for durables ({3 = -.484, R2 = .303) and the 

2 
two- quarter lag for nondurables (~ = -.246, R = .200). For plant open-

ings, durable branches responded best to a four-quarter lag in GNP 

2 (~ = . 765, R - .424), while the two-quarter lag explained most accurately 

2 
the openings of nondurable branches (~ = .492, R = .287). Therefore, 

we could expect rural areas with a large concentration of branches pro­

ducing durable goods will closely follow the nation into a recession, 

but they will not return to full employment as rapidly as areas engaged 

primarily in the production of nondurables. 

The responsiveness of local plant openings and closings to variations 

in the GNP is very small and depended little on whether the facility was 
' 

producing durable or nondurable goods. In either case, almost no rela­

tionship existed . Local entrepreneurs seemed to initiate production with 

a somewhat greater frequency during a prosperous period, and close plants 

somewhat more readily during a recession; however, their rate of opening 

and closing was not consistent. 

The response of plants to changes in Iowa's economic activity (GSP) 

is so near zero that little statistical significance can be attached to 

the coefficients (see Table 21). Branch plants show more response with 

nondurables reacting more slowly. Local plants again seem unresponsive. 
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Table 21. Coefficients resulting from regressing the annual number 
of branch and local plant openings, durable versus nondurable, 
on the percentage change in GSP lagged two and six quarters, 
1965-1975 

Lag 

Two-quarter lag in GSP 

Durable l Branch 
Local 

Nondurable f Branch 
Local 

Six-quarter lag in GSP 

Durable [Branch 
Local 

Nondurable [Branch 
Local 

* 

y 
Intercept 

11.23 
16.28 

12.64 
8.05 

11.44 
15.01 

12.04 
7.64 

Significant at the 10 percent level. 

** Significant at the 5 percent level. 

Slope 
(B) 

.348** 

.054 

.109 

.055 

.246 
· . 3 78* 

2.50** 
.154 

.296 

.005 

.051 

.009 

.134 

.210 

.242 

.063 

F 

3.78* 

1.16 
.09 

1.70 
2.92 

3.51* 
.74 

These results indicate that industrial ownership characteristics will 

affect the degree and severity with which national and state cyclical im­

pulses are transmitted to rural communities. Areas dominated by branch 

plants wtll exhibit greater cyclical fluctuations in manufacturing employ­

ment than those with primarily indigenous firms. Communities attempting 

to attract new industry probably will find they can much easier attract 

durable branch plants than nondurable local ones, especially in periods 

of prosperity. 
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Western Iowa Manufacturing Plants More 
Significantly Affected by GNP 

The results of regressing eastern and western plant openings and 

closings on changes in GNP and GSP (Tables 22 and 23) provide expected 

results consistent with the previous theory. The rate of plant in- and 

outmigrations associated with phases of cyclical variations in GNP are 

smaller in east than west. Plants in western Iowa opened and closed at 

a rate several times as high as those of eastern Iowa for every lag. 

Openings and closings in the western region of Iowa were very closely 

associated with business cycles as indicated by the high coefficients of 

determination, the significant F values, and slope coefficients. These 

findings indicate that the "geographically peripheral" western half of 

the state was responsible for most of Iowa's plant migration associated 

with the cyclical fluctuations of the national economy. 

A surprising or unexpected phenomenon was the much greater rate of 

plant immigration into western Iowa during prosperity than that of eastern 

Iowa. Personal interviews with newly arriving plants in Area V (the six 

counties around Fort Dodge) uncovered several reasons for selecting north­

west Iowa. Two factors were most frequently mentioned: First, there was a 

number of already built but empty factories available for immediate oc­

cupancy. In some cases these plants had been vacated during the preceding 

recession. Second, labor was readily available in western Iowa. These 

characteristics made western Iowa a favorable location to accommodate 

quickly the need for a branch plant to meet temporary peak production stem­

ming from high national growth. 
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Table 22 . Coefficients resulting from regressing (linear) the number 
of eastern and western Iowa plant openings per year on the 
percentage change in GNP and GSP lagged from zero to six 
quarter s, 1965-1975 

I .. ag 

No lag in GNP 
West 
East 

Two-quarter lag in GNP 
West 
East 

Three-quarter l ag in GNP 
West 
East 

Four-quarter lag in GNP 
West 
East 

Six-quarter lag in GNP 
We s t 
East 

Two-quarter lag in GSP 
West 
East 

Six-quarter lag in GSP 
West 
East 

* Significant at the 

** Significant at the 

*** Significant at the 

y 
Intercept 

21.967 
28.858 

19.312 
27.914 

19.500 
27.331 

17.627 
26.956 

16.773 
27.566 

21.222 
27.236 

19.540 
27.954 

Slope 
(S) 

.254 
-.196 

1.241* 
.130 

1.151* 
.336 

1.581*** 
.408 

1.801** 
.214 

.sos 

.348 

.899*** 

.090 

' 

10 percent level. 

5 percent level. 

2 . 5 percent level . 

.012 

.011 

.239 

.006 

.266 

.049 

.436 

.064 

.336 

.010 

.148 

.153 

.431 

.009 

F 

.10 

.12 

2.81 
.05 

3.26* 
.47 

5.96*** 
.61 

4.56** 
.09 

1.58 
1.63 

6.82*** 
.09 
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Table 23 . Coefficients resulting from regressing (linear) the annual 
number of eastern and western Iowa plant closings on the 
percentage change in GNP and GSP lagged from zero to six 
quarters, 1965-1975 

Lag 

No lag in GNP 
West 
East 

Two-quarter lag in GNP 
West 
East 

Three-quarter lag in GNP 
West 
East 

Four-quarter lag in GNP 
West 
East 

Six-quarter lag in GNP 
West 
East 

Two-quarter lag in GSP 
West 
East 

Six-quarter lag in GSP 
West 
East 

* Significant at the 

** Significant at the 

**** Significant at the 

y 

Intercept 

5.601 
7.499 

6.418 
7.451 

6.131 
7.422 

6.287 
7.318 

6.850 
7.502 

5.113 
7.213 

5.092 
7.094 

Slope 
((3) 

-.383 
-.106 

- . 713 **** 
-.098 

-.598**** 
-.086 

-.568** 
-.042 

-.724** 
-.097 

- .221* 
-.017 

-.179 
.025 

10 percent level . 

5 percent level . 

1 percent level. 

.159 

.019 

.522 

.014 

.477 

.014 

.374 

.003 

.361 

.010 

.187 

.002 

.114 

.003 

F 

1.72 
.17 

9.84**** 
.14 

8.18**** 
.14 

5.37** 
.03 

5.09** 
.09 • 

2.10 
.02 

1.16 
.03 

' 
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Of course, in both eastern and western Iowa branch plant migrations 

were more sensitive to changes in aggregate demand than those of unit 

concerns (Tables 24 and 25). However, the effect of western Iowa was 

so great that even the closings of indigenous firms were significantly 

responsive to cyclical GNP variations. It seems the strong "peripheral" 

effect of western Iowa overpowered the ubiquitous stability of locally­

owned plants. The relatively large coefficients relating change in GNP 

to western local closings indicate that a western Iowa community will 

have some cyclical outmigration even of unit plants. 

The coefficients obtained from regressing eastern branch and local 

plant closings on changes in GNP (Table 25) were less than half of those 

for western Iowa. For the four- and six-quarter lags, local western 

firms closed at a significantly higher rate than western branch plants. 

Furthermore, the pattern of local plant closings in western Iowa exhib­

ited a mild "accelerator" effect, i.e., plant failures and outmigration 

increased at an increasing rate as the percentage change in GNP declined 

(Table 26). Apparently, closings of local p]ants in the most "geograph­

ically peripheral" areas will be little affected for two or three quar­

ters or for small changes in GNP, but then will be strongly affected by 

persistent and large changes in demand which exceed the threshold. 

When the growth in aggregate demand slowed or became negative, multiplant 

firms maintained efficient operations by consolidating production. The 

branches first to be closed were those on the periphery of the market 

area. Unit firms in the periphery do not have the option of consoli­

dating production, and thus remain open for the first year but 
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Table 24 . Coeff i cients r esulting from r egressing the number of branch 
and local plant openings per year, eastern versus western 
Iowa, on the percentage change in GNP lagged from zero to 
six quarters, 1965-1975 

Lag 

No lag in GNP 
East { Branch 

Local 

West { Branch 
Local 

Two-quarter lag in GNP 
E {Branch ast L 1 oca 

West { Branch 
Local 

Three-quarter lag in GNP 
East { Branch 

Local 

West l Branch 
Local 

Four-quarter lag in GNP 
East { Branch 

Local 

W f Branch est L 1 oca 

Six-quarter lag in GNP 
East { Branch 

Local 

West f Branch 
Local 

* Significant at the 

** Significant at the 

*** Significant at the 

y 
Intercept 

16.882 
11.977 

8.234 
13 .733 

15.533 
12.380 

7.444 
11.867 

14.983 
12.347 

7.894 
11.607 

14.901 
12 . 056 

6.918 
10.708 

14.953 
12.613 

6.464 
10.309 

10 percent level. 

5 percent level. 

Slope 
(S) 

-.295 
.099 

.560 
-.306 

.170 
-.039 

.895** 

.346 

.363 
-.027 

.719** 

.432 

.341 

.067 

.927*** 

.654 

.317 
-.103 

1.042** 
.759 

2 . 5 per cent level . 

F 

.060 .53 

.007 .06 

.149 1.58 

.056 .53 

.019 .17 

.001 .01 

.358 5.03** 

.067 .64 

.113 1.13 

.001 .01 

.300 3.85* 

.135 1.41 

' 

.085 .84 

.003 .03 

.433 6 . 9 *** 

.270 3.33* 

.044 .41 

.005 .04 

.325 4.35** 

.216 2.48 

• 
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Table 25 . Coefficients resulting from regressing the number of branch 
and local plant closings per year , eastern versus western 
Iowa, on the percentage change in GNP lagged from zero to 
six quarters, 1965-1975 

Lag 

No lag in GNP 

East f Branch 
Local 

West { Branch 
Local 

Two-quarter lag in GNP 

East { Branch 
Local 

West { Branch 
Local 

Three-quarter lag in GNP 

East f Branch 
Local 

West f Branch 
Local 

Four-quarter lag in GNP 

East {Branch 
Local 

West { Branch 
Local 

Six-quarter lag in GNP 

East { Branch 
Local 

West {Branch 
Local 

* Significant at the 
** Significant at the 

*** Significant at the 
***** Significant at the 

10 

y 

Intercept 

4.936 
2.843 

3.823 
1.778 

4.964 
2.671 

3.915 
2.504 

4.820 
2.747 

3.606 
2.525 

5.071 
2.339 

3.507 
2.781 

5.456 
2.084 

3.655 
3.195 

percent 

Slope 
(B) 

-.222 
.053 

-.396** 
.013 

-.251 
.120 

-.464*** 
-.249** 

-.195 
.090 

-.346** 
-.252*** 

-.247 
.205 

-.270* 
-.298***** 

-.358 
.277 

-.308 
-.416***** 

level. 

5 percent level. 

2 . 5 percent level . 

. 5 percent level . 

F 

.102 1.02 

.007 .06 

.349 4.82** 

.001 .01 

.125 1.26 

.035 .32 

.450 7.35*** 

.347 4.76** 

.096 .96 

.026 .23 

.324 4.30** 

.459 7.66*** 

.136 1.40 

.113 1.15 

.171 1.86 

.561 11.46***~ 

.168 1.81 

.122 1.26 

.133 1.38 

.648 16. 61:k•••;t 



Table 26. Coefficients resulting from regressing (quadratic) the number of branch and 
local plant c lo s ings per year, western Iowa, on the percentage change in GNP 
lagged from zero to six quarters , 1965-1975 

Lag 

No lag in G!\TP 
Branch 
Local 

Two-quarter lag in GNP 
Branch 
Local 

Three-quarter lag in GNP 
Branch 
Local 

Four-quarter lag in GNP 
Branch 
Local 

Six-quarter lag in GNP 
Branch 
Local 

* 

y 

Intercept 
(Bo) 

3 . 611 
1.864 

4.151 
1.978 

3.811 
2. 137 

3.657 
2.532 

3.924 
3.128 

Coefficient 
of X 

(81) 

-.495** 
.053 

-.386* 
-.422*** 

-.309* 
-.322***** 

-.200 
.414***** 

.024 
-.499*** 

Si gnificant a t t he 10 per cent level . 

** Si gnif i cant a t the 5 percent level . 
*** 

Significant at the 2. 5 per cent l evel. 
**** Signi ficant a t t he 1 pe r cent level . 

***** Si gnifican t a t the . 5 per cent leve l. 

, 

Coefficient 
of x2 

(82) 

.026 
-.010 

-.026 
.052* 

-.015 
.028* 

-.017 
.029 

-.078 
.019 

R2 F 

3.75 2.40 
.013 .05 

.461 3.42* 

.513 4.21** 

.337 2.03 

.587 5.69*** 

.185 .91 

.612 6.31*** 

.181 .88 

.658 7.70**** 

V, 
V, 
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eventually they merge or may have to cease production. It seems that 

if the recession persists and is severe, the indigenous firms may then 

rapidly cease production. Western branch plants exhibited a higher 

slope coefficient with a shorter lag (zero, two, and three quarters). 

But western local firms also had a significant slope coefficient for 

four- and six-quarter lags. For local plants a mild accelerator or 

threshold effect seems to be operating. Several western Iowa branch 

plants terminated production at the onset of each recession and a few 

local plants closed later in severe recessions. 

• 
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VI. IMPLICATIONS 

A total of 128 Iowa manufacturing plants which wece located in rural 

areas and employed at one time 20 or more employees closed from 1965 to 

1975. This 10-year accumulative outmigration is 16.5 percent of the 774 

rural plants with more than 20 employees in 1973-74. Thus, in Iowa some 

rural industrialization, i.e., opening of plants, is needed to maintain 

the level of manufacturing employment. Net industrial growth in rural 

areas can occur only if the plant inmigration rate exceeds the outmigration 

rate. 

Both the outmigration and inmigration rates of branch plants are 

higher than such rates for locally-owned unit plants. If unit plants 

closed, it was more likely to be because of bankruptcy than relocation. 

Western Iowa contributed more than its proportionate share to rural Iowa's 

industrial plant openings and closings. It seems likely these more per­

ipheral western Iowa rural areas will continue to experience the most 

instability. 

Plant ownership influences a community's plant closure risk. Unit 

concerns have the highest bankruptcy rate in severe business cycles. 

They cannot save fixed costs by closing branches and thus, may find per 

unit costs exceed price when demand falls. Branch plants on the other 

hand have a low propensity for bankruptcy, but their total instability 

rate is higher in eastern and western Iowa among durable and nondurable 

products and for large and small plant size. Branch plants will provide 
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many of the available and attractive opportunities for rural area indus­

trialization and associated development in times of expansion. 

Rural branch plant migration in Iowa from 1965 to 1975 was very 

responsive to fluctuations in the national business cycles. Branches 

exhibited a strong tendency to open during prosperous periods in western 

Iowa and close during recessions. Such a migration pattern probably 

will continue, and western Iowa communities should be alert to expect 

more success for efforts at attracting industry the year after a large 

growth in GNP. Similarly, when the national economy turns down, Iowa 

communities should expect a greater chance of closure. However, if 

national prosperity is strong and sustained, most "geographically per­

ipheral" regions in Iowa may experience a large influx of new industry. 

Little can be done by local leaders to alter these opportunities 

and difficulties presented to them by procyclical plant migration patterns. 

Opportunities for self-determination by selection and service are limited. 
' 

Rural regions on the fringe are advised to understand, predict, and adjust 

to cyclical interest in their industrial sites by big city corporations. 

What cannot be changed may be more easily accommodated if understood 

and anticipated. Finally, it should be reemphasized that most rural in­

dustries are stable. Closures over 10 years by rural manufacturing 

plants represented only 16.5 percent of total manufacturing operating in 

rural areas in 1973-74. 
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Table A-1. New Iowa industry according to standard industrial classification and year of opening, 
1963-1975a 

Year 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Food and kindred 
products 
(SIC 1/20) 

Local Branch 

4 8 

5 6 

9 4 

4 6 

1 5 

4 9 

4 6 

3 6 

4 6 

4 4 

4 3 

4 9 

2 5 

aSOURCE: calculated from [13-19]. 

Textile mill 
products 
(SIC 1/22) 

Apparel and other 
finished products 
made from fabric 
and similar materials 
(SIC 1/23) 

OwnershiE characteristics 

Local Branch Local Branch 

0 0 0 0 

1 0 0 0 

0 0 1 2 

0 0 0 2 
' 0 0 0 3 

0 0 0 1 

0 0 0 0 

1 0 0 1 

0 0 0 1 

0 0 1 4 

0 0 0 . 1 

0 0 0 1 , 

0 0 1 0 

' 

Lumber and wood 
products 
( SIC 1!24) 

Local Branch 

1 1 

1 1 

1 2 

5 2 

3 0 

3 2 

1 2 

2 2 

0 1 

2 2 

3 2 

1 0 

2 1 

O', 
V, 



Table A- 1. (Continued) 

Year 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

19 75 

Furniture and 
fixtures 
(SIC 1125) 

Local Branch 

1 0 

0 0 

0 0 

0 0 

0 1 

2 0 

1 0 

1 0 

0 1 

1 0 

3 0 

2 0 

0 0 

-

Paper and allied 
products 
(SIC 1126) 

Print, pub. , and 
allied industries 
(SIC 1/27) 

OwnershiE_ characteristics 

Local Branch Local Branch 

0 3 0 0 

0 1 0 0 

0 0 1 1 

0 0 0 1 

0 0 1 0 

0 0 0 0 

0 1 0 0 

0 0 0 1 

0 1 0 1 

0 0 1 0 

1 0 0 1 

0 1 0 0 

0 0 0 1 

Chemicals and 
allied products 
(SIC 1128) 

Local Branch 

2 2 

8 9 

1 4 

0 4 

2 5 

2 1 

0 0 

0 0 

0 2 

0 1 

2 3 

1 4 

3 0 

----------------------------------------------------------------------------------------------·-------, 

• 

0\ 
0\ 



Table A- 1. (Continued) 

Year 

1963 

1964 

1965 

1966 

196 7 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Petroleum refin. 
and related ind; 
(SIC /129) 

Local Branch 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2 0 

1 0 

0 0 

0 0 

Rubber and misc. 
plastic products 
(SIC /130) 

Leather and leather 
products 
(SIC /131) 

OwnershiE characteristics 

Local Branch Local Branch 

0 1 0 0 

0 0 2 2 

0 0 0 1 

1 2 0 0 

2 1 0 0 

3 0 0 0 

0 4 0 0 

3 3 0 0 

1 4 0 0 

3 7 0 0 

2 5 0 0 

3 1 0 0 

2 2 0 , 0 

Stone, clay, glass 
and concrete prod. 
(SIC 1/32) 

Local Branch 

3 0 

6 1 

3 2 

1 1 

0 0 

4 0 

0 1 

1 0 

2 1 

1 1 . 

3 1 

1 4 

2 1 

----------------------------------------------------------------------------------------------------, 

' 

°' -...J 



Table A-1 . (Continued) 

Year 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Primary metal 
industries 
(SIC /133) 

Local Branch 

0 0 

1 1 

2 1 

0 0 

1 0 

l 1 

0 0 

1 1 

0 1 

2 0 

1 0 

2 0 

2 1 

Febricated metal 
prod. , except 
machinery and 
( SIC l/34) 

Machinery, except 
electrical 
(SIC l/15) 

OwnershiE characteristics 

Local Branch Local Branch 

6 5 4 0 

6 4 4 2 

6 4 1 3 

5 4 7 0 

2 6 2 1 

4 5 0 0 

4 4 5 2 

6 5 1 2 

7 3 1 1 

1 8 4 2 

6 3 4 3 

7 3 7 3 

3 , 2 3 0 

Electronical and 
electronic machin­
ery, equipment and 
supplies 
(SIC 1136) 

Local Branch 

2 1 

0 1 

1 2 

0 1 

0 1 

1 0 

0 3 

1 1 

0 1 

0 3 

0 7 

2 1 

4 3 

-----------------------------------------------------------------------------------------------------

,. 

' 

°' (X) 
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Table A-1. (Continued) 

Year 

1963 

1964 

1965 

196 6 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Transportation 
equipment 
(SIC t/37) 

Local Branch 

0 0 

1 1 

0 1 

2 5 

0 1 

0 0 

2 2 

3 1 

1 1 

2 1 

4 4 

3 1 

1 0 

Measuring, analyzing 
and controlling 
instruments 
(SIC 1138) 

tlis cellaneous 
manufacturers 
(SIC 1139) 

Ownershi£ characteristics 

Local Branch I,ocal Branch 

0 0 0 0 

0 0 4 1 

0 0 0 0 

0 0 2 1 

0 0 0 0 

0 0 0 0 

0 0 0 2 

0 0 0 0 

1 0 1 0 

1 0 5 0 

0 0 5 0 

1 0 0 0 

0 0 1 0 
• 

• 

O'I 
1.0 
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Table A-~ Manufacturing industries classified according to durable 
or nondurable goodsa 

SIC 

24 

25 

32 

33 
33 

34 

35 

36 

Durable goods 

Lumber products 

Furniture and fixtures 

Stone, clay and glass 
products 

Primary metal industries 

Fabricated metal products 

Machinery (except elec.) 

Electrical machinery 

37 Transportation equipment 

38 Instruments 

a SOURCE·. [4 156] , p. • 

SIC 

20 

21 

22 

23 

26 

27 

28 

29 

Nondurable goods 

Food and kindred products 

Tobacco manufacturers 

Textile mill products 

Apparel and related 
products 

Paper and allied products 

Printing and publishing 

Chemicals and allied 
products 

Petroleum and coal 
products 

30 Rubber products 

31 Leather products 

, 
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