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ABSTRACT

This study utilizes primary data collected from a sample of new

rural Tennessee manufacturing plants and employees to investigate the

extent to which changes in the family and wage incomes of new employees

are affected by individual, family, plant, and community characteristics.

The sample data are also used to estimate the primary round impact of

new manufacturing employment on the distribution of income and the

alleviation of poverty in the sample counties.

Multiple regression analysis is used to identify the relation

ship between changes in family income resulting from employment in the

sample plants and worker, family, plant, and community characteristics

hypothesized to influence these changes. The most important variables

are those measuring changes in the labor force participation of family

members which coincide with employment in the sample plants. Gains in

public assistance and other incomes, years of education, plant relative

size, and plant relative wage levels have significant direct relation

ships with income changes, while losses of public assistance and other

incomes, county rates of underemployment, return migrant status, and,

unexpectedly, plant skill requirements have significant inverse relation

ships. Correlations with family labor force participation patterns are

identified as explanations for the insignificance of worker age and

sex and commuter and migrant status.

Multiple regression analysis is also used to explore the relation

ship between worker, plant, and community characteristics and changes

iii
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in employee annual wage earnings. Change in worker employment status

at job entry is the most significant determinant of overall wage

changes. Employee sex and years of education, change in family size,

plant relative size and relative wage levels, plant skill requirements,

county rates of unemployment and underemployment, and commuter and return

migrant status are also significant determinants of changes in wage

earnings. Variations in the degree to which workers are underemployed

in previous jobs and in jobs in the sample plants are identified as a

consistent explanation for the insignificance of some variables as well

as the unexpected inverse relationship between plant skill requirements

and income changes.

The primary round distributive impact of employment in new

manufacturing plants is described by comparing the incomes of sample

families before and after employment in the sample plants to the esti

mated distribution of family incomes in the sample counties. While the

frequencies of families in the middle quintiles of the distribution

increases after employment, relatively few of the families are in the

lowest income quintile before employment. Local workers compete

extensively for income gains with migrating and, especially, commuting

workers. Employment in the sample plants enables most previously poor

families to escape poverty, but the vast majority of sample families

are not previously poor.

The results of the analysis indicate that factors affecting the

participation of family members in the manufacturing work force and the

underemployment of rural workers are key determinants of how new manu

facturing industry changes incomes and the distribution of incomes in
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rural communities. The characteristics of new manufacturing plants

appear to affect family labor force participation patterns and the

opportunities rural workers have to become more fully employed.
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CHAPTER 1

INTRODUCTION

During the past 20 years, industrialization has been a prominent

aspect of economic development in rural areas of Tennessee. During this

period, rural manufacturing plant locations and employment have been

increasing both in absolute terms and relative to urban areas of the

state. Manufacturing income, as a component of total personal income,

has also been increasing in rural areas through most of this period.^
This trend towards increasing industrial activity in rural areas

carries many potential economic benefits for rural people and communities.

Basic employment opportunities created by new plants can provide direct

income benefits and can also form an economic basis for the continued

growth of employment, personal income, and public revenues. The crea

tion of employment opportunities in rural communities may also facilitate

the development of human capital and help to prevent the loss of that

human capital through migration.

Numerous case studies have demonstrated that the incidence of

industrial locations and the economic impacts of industry are not

uniform among rural communities. While some communities are successful

in attracting, maintaining, and expanding industry, others are not.

Different communities and industries seem to exhibit varying income and

^Data describing these trends are provided in Appendix A.
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employment leakage to nonlocal people as well as probable differences

in the amount of income and job benefits accruing to the disadvantaged.

Research into the process of rural industrialization has focused

on two general areas: identification of the factors affecting location

and expansion decisions in rural areas and analysis of the size and

distribution of industrial impacts on rural communities. The major

concern of location research has been to measure the importance of

various factors which influence firms to locate plants in specific

communities. Research of this type has provided decision makers at

various levels with information needed to assess the potential for

industrial development in certain communities and to make efficient

investment decisions to attract industry.

The second general focus for rural industrialization research has

been description of the magnitude and distribution of industrial impacts

and the identification and analysis of the factors which influence them.

Most previous industrial impact research has concentrated on measuring

the magnitude rather than the distribution of impacts. The objective of

this type of research has been to help policy makers on various levels

predict and plan for the changes caused by industrialization in a way

consistent with community and regional goals.

The purpose of this study is to investigate the distribution of

income and jobs resulting from the location of new industry in rural

areas of Tennessee. The main objectives are to describe these distribu

tive effects and to utilize a conceptual model to explain variations in

them. The baseline hypothesis of the conceptual model is that employee.
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community, and industry characteristics interact to determine the distrib

utive effects of new plant locations. The remainder of this chapter

includes an examination of the theoretical underpinnings of research

into distributive impact, description of a general framework for approach

ing the problem of industry impact on income distribution and a review

of previous research. The chapter closes with a description of the

research model employed in this study.

Need for Distributive Impact Research

The objective of the bulk of industrial impact research has been

to develop aggregate measures of the effect of new and expanding industry

on community income and employment using multiplier statistics. Garrison

[8,9], Schaffer [29], and Rheinschmiedt [26] disaggregated the multipliers

in order to assess the allocation of net economic impacts between public

and private sectors. These measures have provided valuable information

to community leaders concerning the generation of income and jobs within

the community. As Smith [34] pointed out, it is important that these

traditional measures of allocative efficiency, made more sensitive to

variations caused by industry and community characteristics, remain as

the core of economic impact analyses.

Justification for in-depth analysis of the distribution of income

and employment among individuals is found by exploring the theories of

industrial location and welfare maximization. The distribution of

earned (as opposed to transfer) income is affected by modifying the

distribution of factor earnings through redistribution of the ownership



of factors of production, changing factor prices, or changing factor

employment. Bator [1] showed that under purely competitive conditions

and given an original configuration of factor allocation, the price

system will serve to allocate factors of production and distribute

products in an efficient manner. The allocation of utility among

individuals resulting from the original configuration of factor alloca

tion will, however, only coincidentally equal the optimal distribution

of utility based on a given social welfare function.

The theories of industrial location developed by Weber [49],

Isard [18], and Losch [48] similarly hold that industries tend to locate

and achieve efficiency according to the prices of their relevant resource

and transportation inputs. It has been conventionally hypothesized that

the location of new plants in rural areas of Tennessee has been due to

the availability of relatively cheap labor, perceived qualitative

advantages of rural labor, improved interstate highway transportation,

and the growth of southern markets.

To the extent that the location of industry in rural areas is

a response to economic factors in a purely competitive market, there

is no reason to expect that the real location of resources (income and

jobs) and utility which results is consistent with regional or national

objectives. National, state, and local subsidization policies designed

to attract industry to rural areas alter purely competitive conditions

in the interest of reallocating resources and derived benefits (jobs

and income) according to equity criteria. Therefore, examination of

the distributive aspects of industrial locations, subsidized or not, is
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of value in assessing the extent to which industrial impacts are agree

ing or conflicting with regional and national equity objectives.

The importance of including distributional goals in the formula

tion of development objectives has been suggested by a number of scholars.

Gotsch [12] has argued that improved distribution of jobs and income

will serve to bring more people into the mainstream of development. The

importance of this notion is supported in Tweeten's liminal theory of

development [43] which states that people who are left out of the

mainstream of economic life develop attitudes that make their development

even more difficult. The importance of the expansion of job opportunities

is also supported by Schultz [32] in his discussion of investment in

human capital. He argued that unemployment leads to deterioration of

human capital due to impairment of acquired skills and that transfer

payments do not prevent idleness from taking its toll on the unemployed.

The above arguments support the idea that the root of income

distribution is in the distribution of jobs. If new industry can succeed

in improving the distribution of jobs and income, it can facilitate a

reduction in transfer payments and future development costs as well as

a recovery of investment in human capital.

A further justification also suggests the value of studying the

distribution issue at the community level. Improved knowledge of the

income and job distributional aspects of industrial development and the

community and industry characteristics which affect them may also serve

to curb both the apprehensions of rural communities toward the impact

of growth and their costs of adjustment. Various studies of sectoral
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impact, including those done by Schaffer [29] and Garrison [8,9], have

indicated that new industry has not been generating expected tax

"bonanzas" with which to finance solutions to adjustment problems.

While decisions made at the community level in the interest of

equity may not be defensible from the standpoint of efficiency in larger

units of analysis, such decisions may still be justifiable. The commu

nity level is often the decision level in industrialization programs.

Communities often bear the burdens of poverty as well as the costs and

benefits of industrial impact. Furthermore, regional and national

policies designed to redistribute incomes have yielded little progress;

a fact which may indicate the need to deal with the problem at the local

level.

Studies designed to measure sectoral income and employment effects

have invariably determined that the bulk of direct and secondary effects

are in the private sector. Multiplier statistics and other aggregate

measures do not provide planners and decision makers with comprehensive

measures of private sector adjustments. A logical extension of these

findings is to examine the distribution of employment opportunities

and income within the private sector.

A Theoretical Construct of Distributive Impact

Theoretical work attempting to explain the nature of industrial

impact on the personal distribution of income within communities has

been limited. The bulk of income distribution theory relates to the
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national aggregate rather than the coimiunity. It focuses on describing

relationships between the spatial and personal distribution of investments

in human capital and economic overhead capital and the spatial and personal

distribution of income.

A conceptual framework which deals with the particulars of

industry-community interactions on a more microcosmic level is needed for

this study. Such a dynamic conceptual framework has been suggested by

Carl Gotsch [11]. His framework was originally formulated to analyze the

distributive impacts of new agricultural technology on rural areas but

seems appropriate for approaching the problem at hand. The first element

of Gotsch's system is the nature of the new industry, while the latter

three elements concern the social relationships of production.

Characteristics of the Industry

The key industry characteristics bearing on distributive impact,

in Gotsch's analysis, are efficiency in terms of value added, factor

intensities, and the nature of forward and backward linkages into the

local economy. With regard to value added, different industries require

differing types and degrees of labor skills and afford differing returns

to labor. As a result, firms will exhibit varying degrees of selectivity

in hiring practices and will be attractive as sources of employment to

people of different income classes.

In terms of factor intensities, an industry can be classified as

either neutral or non-neutral in relation to prevailing community norms.

Neutral industries maintain present capital labor ratios, while non-neutral

industries alter the ratio by being either capital or labor using. With
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constant factor prices the functional distribution of income in the

community will be shifted toward capital owners by capital-using industry

or toward labor by labor-using industry. The influence of changes in

functional distribution on personal distribution depends on the alloca

tion of labor and capital ownership as productive assets among the income

classes of the population under study.

Estimation of the distributive effects of an industry also requires

detailed analysis of its forward and backward linkages into the commu

nity. An industry estimated to have an unfavorable impact in terms of

the previous characteristics may have a net favorable impact resulting

from its use of local resources or marketing channels.

Absolute Magnitude and Relative Distribution of Productive Assets

The relevant community assets in terms of impact analyses are those

deemed productive by the industry under study through both direct and

secondary effects. The absolute quantities of local productive assets,

such as labor and capital, determine the extent to which local rather

than imported assets are used in local production.

The ownership pattern of such assets as land, capital, labor,

and entrepreneurial skills will have a strong bearing on who in the

community, and outside it, may benefit from industrial development.

Proprietors, landowners, skilled, and unskilled labor can all be expected

to benefit differently.

Type and Distribution of Institutional Services

The types of institutional services available and their accessi

bility through existing markets and other units of social organization
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in a rural community will influence distributive impact. The accessi

bility of new jobs to various categories of workers in the local labor

market can be expected to vary with the socioeconomic factors affecting

the composition of labor supply and the composition of demand for labor

skills in the industrial sector.

The availability of capital through local capital markets and

organizations and the ability of various groups to gain access to those

sources can influence the degree to which entrepreneurial groups, both

local and nonlocal, participate in the ownership and the returns to

capital stemming from industrial development. Also, the availability and

quality of educational opportunities in the county can influence the

quality of local labor relative to imported labor.

Social Customs and Traditions and the Local Power Structure

An understanding of the social framework in which personal, family,

and group decisions are made in a rural community is crucial in assess

ing the abilities of various individuals, groups, and classes to organize

in their own self-interest. The distribution of political authority in

a community can be expected to be closely allied with the distribution

of traditionally productive assets, existing institutional services, and

income. In the short run, changes in the relative economic potential

of certain groups may have little effect on the traditions of political

authority, while in the long run, one might expect alterations of the

traditional configuration in favor of the gaining groups.
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Dynamics of the System

An important aspect of Gotsch's framework is that it recognizes

the dynamic interactions of technological, economic, institutional, and

political variables within a community. These interactions result in a

cumulative effect on the distribution of income. There are several feed

back loops within the system which emphasize these dynamics and provide

additional analytical insight (see Figure 1). The first three loops

are suggested by Gotsch, while the fourth has been added in adapting

the model to the study of industrial impacts.

1. The distribution of productive assets and the disposition of

political authority will interact to determine where capital is accumu

lated.

2. As income and power distributions change, the availability

and distribution of institutional services may also change to meet the

needs of the gaining parties.

3. In the long run, new industry and changes in asset distribu

tion may influence cultural traditions and the nature of political

authority. The dotted line in Figure 1 indicates that there may be

significant lags in this process.

4. The availability and distribution of productive assets and

institutional services as well as the holders of political power may

influence the characteristics of those industries which are attracted

to the community.

Gotsch provides a framework that may be helpful in designing

research concerned with explaining the nature of the distributive impacts
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of rural industrialization. His model suggests that such research must

include variables which attempt to capture a broad range of technical,

political, social, and economic characteristics of industries and

communities if it is to adequately explain cumulative distributive

effects. Gotsch's framework is used as a tool for analyzing the available

literature on distributive impact and as a guide for building the research

model used in this study.

Review of Empirical Research on Distributive Impact

All of the studies reviewed utilized case study methodologies and

focused on the description of distributive effects rather than the

evaluation of hypotheses set forth in a model of distributive impact.

While the results of these studies are not generalizable beyond their

respective study areas, they are useful in identifying key relationships

which need future study.

In a study of four contiguous rural Oklahoma counties, Schaffer

[30] used decennial census data to measure the total (direct and secondary)

changes in income distribution and sources of income over a period of

marked industrial development in the area (1960-70). The change in the

share of personal income accruing to labor ranged from a 4.3% loss in

one county to an 11.4% gain in another. The income share for propri

etors declined, and the share for property owners increased in all four

counties. Personal income distribution, measured by Gini coefficients,

moved toward equality in all four counties during the period, but there

was considerable variation in the magnitude of the changes. Likewise,
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there was considerable variation in the change in relative mean income

by quartiles across the four counties. Schaffer did not analyze varia

tions in the incidence of poverty in the four counties over the study

period.

Schaffer did not endeavor to explain the differences in distrib

utive changes. But the descriptive statistics provided reveal varia

tions in population, labor force size, degree of industrial development,

and unemployment rates between the four counties. Schaffer indicated

variations in the composition of the industrial sectors in the four

counties. These factors would likely influence the degree of competi

tion between migrant and local, skilled and unskilled, poor and nonpoor

workers for new jobs and income.

Interpretation of Schaffer's results is somewhat hampered by the

methodology employed. The use of census data introduces three problems:

First, it necessitates analysis over a 10-year period which does not

exactly coincide with the periods of industrial development in the four

counties; second, it does not enable disaggregation of the relative

income benefits to local people as compared to migrating and commuting

workers; and third, while the statistics encompass both direct and

secondary round effects, which no other study does, it is not possible

to discern exactly which distributional changes were due to new industry

and which were due to other developments in the county, state, and

national economies.

Rheinschmiedt [26] in a study of nine industrial locations in six

rural Texas counties analyzed direct distributional impact using
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primary data describing the pre-employment and post-employment incomes

of workers. In this sample, overall post-employment incomes were 63%

higher than in the pre-employment period. Forty percent of the employees

experienced increases in their annual income with their new job, 11%

experienced no change, and 13% experienced annual income decreases.

Thirty-six percent of the workers were previously unemployed. Pre-

employment incomes were adjusted for estimated wage gains had workers

remained in their previous jobs but not for inflation. Gini coefficients

calculated for the two periods indicated a slight trend toward equality

among those hired by the new plants. Relative mean income analysis

showed that the lowest and highest quintiles increased their wage income

shares, while the shares of the three middle quintiles decreased.

Rheinschmiedt's analysis focuses on distributive changes in

employee wage incomes, not family incomes. This fact prevents assess

ment of the changing roles of other family income earners and other

income sources on family incomes. It also prevents assessment of changes

in family well-being and the incidence of poverty due to industrial

development. Rheinschmiedt's methodology is capable of capturing direct

impacts but not secondary impacts of industrial development. Failure

to differentiate between those employees of local origin and those who

are commuters and migrants prevents accurate estimation of even direct

industrial impact on income distribution within the communities studied.

One further limitation of the study is that Rheinschmiedt does not

investigate possible variations in distributive impact across community

or industry types, though his method of study would have permitted it.
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Kuehn et al. [21] used primary data collected from employees of

new and expanded plants in four developing multicounty areas to study

the extent to which poor persons and their household members benefited

2
from industrial employment opportunities. The results revealed vary

ing degrees of competition between residents, migrants, and return

migrants for new jobs in the four areas (Table 1). Overall, 25% of the

employees escaped poverty with their new jobs, and 22% of those employed

were local residents escaping poverty. There were significant varia

tions in the percentages of previously poor hirees in the four areas.

Kuehn suggested that the variations in the distribution of

benefits might be explained by variations in the degree of unemployment,

underemployment, and nonfarm development between the study areas. As

can be seen from Table 1, the percentages of previously poor hirees

display a direct relationship with the degree of unemployment and under

employment and an inverse relationship with the degree of nonfarm

development. The same explanatory variables do not seem to explain

variations in the extent of migrant-local competition for jobs. Kuehn

did not attempt to explain the effects of industry characteristics on

job development.

The methodology used in the Kuehn study has several limitations

which were duly noted by the authors. First, secondary effects on job

development were not measured. Therefore, the effects on job development

2
The four study areas were the four corners area of Arizona,

Southern Appalachia, the Central Ozarks, and the Mississippi Delta
in Arkansas.
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due to the refilling of vacated jobs were missed. Second, the study

regions were selected because of their high incidence of poverty. The

same amount of poverty impact may not be forthcoming from industrializa

tion in more developed areas. Third, an expanding or contracting

national economy may affect the hiring practices of new firms. A further

analytical shortcoming is that although the study revealed an extensive

commuting radius for the firms studied it did not assess the relative

benefits accruing to commuting as well as migrant and local labor.

Miernyk [22] pooled data on work force characteristics of several

plants, rural and nonrural, in order to distinguish the differences in
direct labor market effects between subsidized and market-induced plant

locations. The study revealed that the plants tended to draw from 6 to

30 times more job applications than required to fill available positions

leading to high levels of competition for available openings and selec

tive hiring practices on the part of the plants. Both groups of plants

tended to hire work forces with a lower average age and higher average

education than those in the county as a whole. While the data did not

differentiate between migrant and local workers, Miernyk pointed out

that the relative mobility of young, more educated workers indicate

possibly significant migrant-local competition for jobs.

Miernyk found that both groups of plants tended to have more

impact on the number of persons employed in the local economy than on

the number of unemployed. It was suggested that this was due to labor

force entry in the local economy, in-migration, and job transfers which
increased the local labor supply, as well as selective hiring practices



18

on the part of firms which kept certain groups of local people unem

ployed. The subsidized plants had the greater impact on the number of

unemployed. The data, summarized in Table 2, indicate significant

variations both within the market-induced group and between the two

groups.

Miernyk's study focused on the description of differences in

labor market effects based on the reason for plant location (subsidiza

tion or market inducement) and did not attempt to explain variations

in employment impact on the basis of community and industry character

istics. But there are some strong suggestions of industry-community

interactions in the data presented. Miernyk stated that the loan provi

sions of the subsidized plants required that they locate in areas where

the unemployment rate was above, or the median family income was "well"

below, the national average. These factors could explain the relatively

high ratio of previously unemployed workers and new labor force entrants

to previously employed hirees in subsidized plants. The characteristics

of the labor markets in which the market-induced locations occurred

cannot be assessed from the data reported. Miernyk did cite the need

for research into the dynamics of local labor markets and hypothesized

that tighter markets might lead to more new entrants and in-migrants.

The data in the Miernyk study indicate that industry character

istics may have had a bearing on the composition of hirees. Employment

in the subsidized firms was much smaller than in the market-induced

firms. Smaller firms may have less attraction for previously employed

and migrating workers. Over half of the employees in the subsidized



Table 2. Pre-Employment Status of Hirees in Market-Induced and
Subsidized Plants Studied by Miernyk
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Case

%
Workers

Previously
Employed

%

Workers

Previously
Unemployed

% Workers
Previously

Not in

Labor Force

No.

Total

Workers

Market-induced

Michigan Motor Vehicle
Parts 51 35 14 466

Ravenswood Aluminum 86 11 3 894

Mt. Airy Appliances 45 8 47 435

Total market-induced 67 16 17 1,775

Subsidized

33 plants 35 43 22 1,262

Source: William H. Miernyk, "Local Labor Market Effects of New
Plant Locations," in Karaska and Braunhall (eds.). Location Analysis
for Manufacturing (Cambridge: M.I.T. Press, 1969), p. 181.
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firms were women. Information on the sex of employees was not provided

for the market-induced plants, but judging from the type of industries

included in that group, it seems unlikely that as many women would be

hired. Motor vehicle parts, appliance and aluminum manufacturing are

not the types of industries which would be expected to hire predomi

nately female work forces. Plants hiring predominately women generally

require fewer skills and pay lower wages than those hiring men. If the

plants in the subsidized sample were, in fact, lower wage and skill

firms than those in the market-induced sample, then this may have made

the subsidized plants as a group less attractive to previously employed

workers and migrant workers. The data for the subsidized sample indicate

higher geographic mobility for higher skilled and younger workers. This

suggests that higher skill firms may tend to employ a higher percentage

of in-migrants and previously employed workers and a lower percentage of

local and previously unemployed workers than lower skill firms.

Miernyk also cited the need for research into the dynamics of

firm skill requirements and worker skill mobility. He suggested that

plant hiring requirements may change as the plant moves from start-up

to full operation and that the degree of worker skill mobility, both

within a firm and between firms, may also change with the availability

of skilled labor within the local labor market.

None of the studies reviewed attempted to study distributive

impacts of new industry using a broad, dynamic framework, such as that

suggested by Gotsch. The data presented in each of the studies, however,

suggest the role of industry and community characteristics in explaining

variations in distributive effects. Each of the studies had methodological
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problems which hindered comprehensive measurement of distribution and

poverty impacts. Schaffer's approach provided imprecise measurement of

direct and secondary effects, while Rheinschmiedt, Kuehn, and Miernyk

measured only direct impacts. Only Schaffer and Kuehn measured changes

in family income. Each of the studies reviewed employed case study

approaches which prevent generalization of results beyond their respec

tive study areas.

Limiting the Scope of Analysis

Gotsch's analytical framework suggests the need for broad-based,

multidisciplinary inquiry into the cumulative distributive impacts of

new industry. For the purpose of this study, however, Gotsch's approach

is scaled down in several ways. First, no attempt is made in this study

to measure secondary round effects of new manufacturing locations.

Despite the significance attributed to secondary round effects in

influencing distributive impacts by Gotsch, Bryant, and Smith, among

others, these effects are not analyzed because of the obvious diffi

culty of identifying and obtaining data from those firms and workers

gaining employment or increasing earnings due to all secondary round

effects of plant locations.

Second, this study focuses on the key economic interactions

between families, industries, and communities affecting the distribu

tion of jobs and incomes. Political and social aspects of communities

are eliminated from the analysis, as they have been from previous

studies, due to the conceptual, methodological, and data problems they
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create. While it is recognized that political and social limitations

and potentials for community members to influence distributive impacts

are important and probably vary significantly across the projected study

area, they are beyond the scope of this study.

Third, this study focuses on those industry and community char

acteristics which influence wage and salary incomes since these consti

tute the major component of personal incomes in rural areas of Tennessee.

The objective function of this study implies an examination of change in

family income due to employment in a new manufacturing plant. Other

family resource earnings and transfer payments are included as components

of family income, but no attempt is made to explain variations in them.

Explanation of variations in these types of income create methodological

and data problems, and their change can probably be accurately monitored

only after relatively long time periods.

Although it is recognized that new industrial development has

significantly influenced the incomes of proprietors, property owners,

and entrepreneurs in rural areas of the state, omission of these types

of income should not drastically impair the accuracy of the results.

This study is based on the hypothesis that new industry in rural areas

is primarily oriented toward rural labor rather than other factors of

production. Therefore, limiting the study to measurement of returns

to labor should capture the bulk of short-run effects. Omission of

industrial impacts on income from land, capital, and entrepreneurship

should introduce more distortion in the analysis of income changes in

higher income categories than in lower income categories. Because the
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resource most available to low-income rural people is their labor skills,

omitting the impact on income from land, capital, and entrepreneurship

should not seriously distort measurement of income changes in lower

income categories.

Objectives of This Study

Within the scope of the study defined in the previous section,

an attempt is made in this study to overcome some of the limitations

noted in previous research. The specific objectives of this study are

to:

1. Employ a methodology and obtain a sample size which yield

generalizable results concerning the impact of new industry in rural

Tennessee on changes in family incomes and the distribution of family

incomes.

2. Analyze the extent to which the economic characteristics of

individuals, communities, and new industries together influence changes

in family incomes.

3. Analyze the individual, industry, and community factors

affecting changes in employee wage incomes due to plant entry and

within plant mobility of workers.

4. Describe the primary round distributive impact of new rural

industry in Tennessee with emphasis on changes in the incidence of

poverty.

General Research Model

The general form of the research model employed to analyze the

role of individual, industry, and community factors in changing family
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incomes and employee wage incomes includes five groups of independent

variables:

ay = f(ACY, D, PC, CO, A)

where:

aY = real change in family or employee income;

aCY = changes in components of income;

D = demographic characteristics of individual employees and

their families;

PC = plant characteristics;

CC = community characteristics;

A = variables which facilitate analysis of various aspects of

distributive impact in the sample.

Three time periods are of theoretical importance in the model:

the time prior to worker employment in the new plant (t-j), the time of

job entry into the plant (tg), and the current point in time (t^). A

family member entering a new plant may experience an abrupt shift in

income between t^ and t2 particularly if he/she is unemployed or signif

icantly underemployed in t-j. Thereafter, changes in wage income are

determined by labor mobility in the firm over time (tg - t^). In the

analysis of changes in family incomes, the dependent variable (aY) is

the change in real family income between t^ and t^. For analysis of

changes in employee wage incomes, the dependent variables are changes
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in wage incoine between and t2 and and and in separate

equations. Independent variables are specified to account for the dif

ferent factors influencing income changes between t^ and t2 and t2 and

t^. The importance of including these different aspects of income

change in the model was suggested in Miernyk's labor market study [22]

and by Doeringer and Piore's study of internal labor markets [7].

Individual and Family Characteristics

The components of income (CY) include both worker and spouse

wage earnings, transfer payments, and other income sources, such as

second jobs and asset earnings. Family member employment in a new

manufacturing plant may be accompanied by changes in spouse earnings,

transfer payments, and other components of family income. Changes in

these income components are measured over the period t^ to t^.

Demographic characteristics (D) of employees hypothesized to

influence changes in income previous research [4,5,35] include age,

sex, and education of the worker and change in the number of children

in the family. Age is indicative of worker competitiveness and flexi

bility as well as stage of lifetime earnings cycle. Education reflects

the relative store of human capital, basic skills, and socialization

(coping skills) acquired during the education process. Family income

is likely to be influenced differently by male and female entry into

new plants since females are more likely to enter the labor force

intermittently and play the role of supplemental family wage earner. A

change in the number of children in a family may alter incentives for

workers to seek out higher paying jobs.
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Plant and Community Characteristics

Bryant's conceptualization [3] of how industrial labor demand

and community labor supply factors interact within the institutional

framework of the local labor market provides a useful theoretical

framework for selecting relevant plant and community characteristics

affecting job and income distribution. According to Bryant, the func

tioning of rural labor markets can be described with the aid of Figure 2.

From top to bottom, the figure depicts three interdependent segments

for skilled, semiskilled, and unskilled labor, and three distinct wage

rates correspond to the skill segments. These segments also correspond

to high", medium-, and low-income categories in the analysis of employee

wage and salary incomes.

Except in very tight markets, there is underemployment as well as

unemployment. As a result, there are skilled workers working at semi

skilled rates and semiskilled workers working at unskilled rates. The

unemployed are generally unskilled, although during periods of high

unemployment, more skilled workers may be unemployed. In the top

segment of Figure 2, line "ac" is the supply of skilled labor competing

in the local labor market. The supply curves for skilled and semiskilled

labor are highly elastic due to the ability to train new entrants and

the susceptibility of rural labor markets to in-migration and commuting.

Line "ab" represents fully employed skilled labor, while line "be"

represents skilled workers not employed at the skilled wage and corres

ponds to line "be" in the second market segment where these workers are

underemployed at the semiskilled wage rate. Line "cd" represents
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Figure 2. The segmented rural labor market.
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represents semiskilled workers employed in semiskilled jobs, and line

"de" represents labor qualified but not employed in semiskilled jobs.

Line "de" in the bottom segment represents the semiskilled workers

underemployed at unskilled rates, and line "ef" represents unskilled

workers employed in unskilled jobs.

The sum of lines "be" and "de" represents underemployment in the

local labor market. Line "fg" represents those unemployed at the

current level of labor force participation. Typically, the majority

of the unemployed will be unskilled and poor, with small fractions being

transitional skilled and nonpoor workers. The supply curve for unskilled

labor eventually becomes more inelastic beyond point "g" as full employ

ment is reached, and it takes additional wage payments to expand partici

pation in the industrial labor force.

Direct Effects

An assessment of the direct effects of a new industry on the

distribution of jobs and incoine is provided by first determining which

labor demand curves are shifted and by how much and then determining

the composition of the relevant portions of the affected supply curves.

Depending on the tightness of the local market, new skilled jobs could

be filled from the ranks of underemployed, transferring or unemployed

skilled workers, previously employed lower skill workers who are given

additional training, or trained new labor force entrants. Similarly,

semiskilled openings could be filled by underemployed, transferring or

unemployed semiskilled workers, employed unskilled workers who are given

additional training, or by trained new labor force entrants. Finally,
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new unskilled jobs could be filled by transferring or unemployed skilled

workers or new labor force entrants.

Newly employed workers in any of the above groups would be the

applicants considered most desirable by the new firm. The hirees

could come from high or low income categories, be locals, commuters or

migrants, or be previously employed, unemployed, or not in the labor

force. The composition of hirees in each segment of the market can be

expected to be different. For instance, other things being equal,

higher wage and skill openings might be more likely to be filled by

workers who, because of their skills, are previously employed and have

higher earnings than would be lower skill and wage jobs. Also, other

things being equal, higher skill and wage openings might be more likely

to attract commuters and migrants because of the attractiveness of

higher earnings, the relatively high mobility of more educated and skilled

workers, and because of probable shortages of skilled manpower within

the local rural labor force. In terms of providing jobs for local

unemployed people and moving the community distribution of income

towards equality and considering only direct impacts, the proportion

of jobs and income going to higher income groups, nonlocal workers, and,

to some extent, previously employed workers would be considered leakages.

The above analysis suggests a number of plant and community

variables theoretically relevant to t-j - t^ and t2 - t^ income changes

among employees. Plant wage and skill levels determine which labor

demand curves shift, and plant size determines how much they shift.

These factors are expected to have a direct relationship with t^ - t2
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income changes. Community rates of unemployment, underemployment, and

potential labor force entry influence income changes by affecting the

size and composition of labor supply. These factors are expected to

have an inverse relationship with t^ - tg income changes.

Factors influencing t2 - t^ income changes are not explicit in

Bryant's formulation, but Doeringer and Piore's analysis of internal

labor markets [7] suggested that similar factors are relevant. In

Doeringer and Piore's terms, firms can be either relatively open or

relatively closed concerning possible ports of entry for hew hirees.

An open firm is one that fills all job openings from the external labor

market, and a closed firm is one that hires only at one level and trains

and promotes workers to higher level positions. The more closed a firm,

the greater is the potential for internal labor mobility and hence

^2 ' ^3 changes. Different firms can be expected to have dif
ferent degrees of closedness depending on the amount of specific train

ing required and provided by the firm and the availability of required

skills in the external labor market. Plant wage levels and plant size

are also relevant because they are indicative of the scope for internal

mobility. The degree of closedness may also be influenced by certain

other internal labor market characteristics including unionization.

Doeringer and Piore also indicated that community labor supply

factors influence the degree of closedness of internal labor markets.

Firms operating in labor markets characterized by low unemployment, low

potential labor force entry, and low underemployment have more need to

train and promote workers to higher level positions and to pay higher



31

wages to maintain work force stability. Higher rates of unemployment,

potential labor force entry, and underemployment increase skill availa

bility in local labor markets and reduce the need to use higher wages

to maintain labor stability.

Distribution Analysis Variables

Two sets of variables (A) are included in the general theoretical

model in order to facilitate study of the relative income benefits accru

ing to different categories of employees. Each of these sets of vari

ables hold significance for analyzing distributive impact.

Residence status. The purpose of this set of variables is to

measure the relative income gains of local and nonlocal families and

workers. Employees of new firms are classified as locals, commuters,

migrants, or return migrants. The case study literature has indicated

varying incidence of local, commuting, and migrating workers in the labor

forces of new rural plants. The distribution and welfare implications

of the benefits accruing to each group has a different interpretation

depending on whether community, regional, or national welfare maximiza

tion is the objective function of the analysis. If community welfare

is the focus of analysis, then benefits going to commuting, migrating,

and, to some extent, return migrating labor are considered leakages. As

the size of the focal region is increased, the number of workers

classified as commuters and migrants decreases, and leakages are reduced.

And if national welfare is the objective function, then the residence

status of employees becomes irrelevant.
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In addition to the welfare and distribution implications of

employee residence status, there is reason to expect different behavior

among the four groups, adding relevance to their inclusion in the model.

Commuting and migrating labor might be expected to experience greater

income gains than local workers if they tend to fill positions requiring

skills not available in the local labor market. Migrants also tend to

be younger and more educated than the average worker [2,13,19] and,

therefore, have more potential for income gains. Return migrants may

display low or even negative income changes despite education and skill

levels because of their psychic desire to return to their home areas [24].

Well-being status. The purpose of this set of variables is to

provide a measurement of direct changes in the quintile distribution of

family incomes, with incomes adjusted for family size, within the sample.

Family incomes are adjusted for family size in order to obtain a more

comprehensive view of changes in actual family well-being due to employ

ment in new manufacturing plants. These variables facilitate analysis

of distributional changes within the sample but not within the community

as a whole. Description of distributional changes in the study area as

a whole is done outside the model in Chapter 5.

Organization of the Study

The discussion in this chapter has provided the conceptual

groundwork for this study. Chapter 2 contains a description of the

methods and survey instruments used to collect primary data and a des

cription of the sample of families, plants, and communities obtained in
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the survey. Chapter 3 includes the specification of the analytical

tools and variables used to study the roles of individual, plant, and

community characteristics in changing family incomes in the sample due

to jobs in new manufacturing plants. The results of that analysis are

also reported. Chapter 4 provides the model specification and results

of the analysis of changes in employee wage earnings over the three

time periods: t^ - tg, tg - t^, and t^ - t^. Chapter 5 contains a

description of the primary round impact of employment in the sample

plants on the distribution of income and the alleviation of poverty in

the sample communities. Finally, the conclusions and implications of

the study and needs for further research are discussed in Chapter 6.



CHAPTER 2

DATA COLLECTION AND SAMPLE CHARACTERISTICS

To fulfill the objectives of this study, primary data were

required to measure changes in family incomes and employee wage incomes

due to employment in new manufacturing plants. Primary data collection

was also needed to obtain information about the characteristics of the

new plants employing the workers sampled. Data on the theoretically

relevant characteristics of conmunities in the study area were available

from secondary sources. Achieving the desired generalizable results

from the analysis required data from a relatively large random sample

of employees, manufacturing plants, and rural communities within the

state.

The purpose of this chapter is to describe the procedures used

to draw the sample and complete the survey and to describe the sample

of plants, communities, and employees obtained. The first section of

this chapter discusses the general procedure used to draw the sample,

defines the study population from which the sample was selected, and

describes the survey instruments used to collect primary data. The

second section describes the specific procedures used to select the

plant sample and the characteristics of the plant sample. The final

section discusses the methods used to collect employee data and the

characteristics of the employee sample.

34
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General Procedures

The sample was drawn by a random selection of manufacturing

plants located in rural areas of the state. Random selection of plants

in this manner yielded a weighted random sample of communities because

each community's probability of selection was weighted by the number

of plants located in it. Plant data were collected through personal

interviews with plant management personnel. Employee data was then

collected by questionnaire at the employee's place of work by sampling

the work forces of the plants whose management agreed to participate in

the study. This method of collecting employee data at the place of

work was similar to that successfully used by Kuehn et al. [21].

Study Population

Sample plants were selected from the population of manufacturing

firms with 20 or more employees that located in rural Tennessee counties

between January 1, 1970, and December 31, 1973. The definition of

manufacturing plants used was the one employed by the Census of

Manufacturers [45] and included all plants with two-digit Standard

Industrial Classification (SIC) codes 20 through 39. The definition

of rural area used was any county in the state that was not part of a

Standard Metropolitan Statistical Area (SMSA) as of 1973.^

The study population of plants was limited to those firms locating

3
SMSA counties as of July 1, 1973, were Anderson, Blount,

Cheatham, Davidson, Dickson, Hamilton, Hawkins, Knox, Marion, Robertson,
Rutherford, Sequatchie, Shelby, Sullivan, Sumner, Tipton, Union,
Williamson, and Wilson.
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between 1970 and 1973 for two reasons: First, a comprehensive listing

of these plants, and some information, was available from a previous

survey completed in 1974. Second, it was considered important to put

some limitation on the time span over which income changes were occurring

in the data. The survey for this study was conducted during 1977, and

with this group of plants used as the study population, the maximum

length of the period of income change was 8 years. The study population

omitted plants with less than 20 employees because the 1974 survey also

omitted those plants, and there was no reason to believe that this

omission would bias the results of this study.

The study population included 160 manufacturing plants. These

plants were located in 60 of the 76 Tennessee counties defined as rural

for the purposes of this study.

Survey Instruments

Copies of the questionnaires used for collecting plant and

employee data are provided in Appendix B. Questions on the plant ques

tionnaire were designed to collect information concerning plant employ

ment, skill requirements, training programs, and wage levels. The

employee questionnaire was designed to obtain data on employee demo

graphic characteristics, residence and labor force status, and the

components of family income during the year before beginning work in

the sample plant (t^) and the year preceding the time of the survey

(tj).

Pretests were useful in shortening and simplifying the question

naires so that survey time could be minimized. The employee questionnaire



37

was designed so that it could be completed either by an interviewer or

by the employee depending on the survey procedure agreed upon by plant

management. This approach afforded flexibility which was valuable in

securing the cooperation of plant managers and achieving desired

completion rates.

Plant Sample

Sampling Procedures

The literature surveyed set no precedent for an appropriate plant

sample size for this study. It was decided that a random 20% sample of

the 160 firms in the study population would be both statistically

adequate and manageable in terms of data collection.

It was anticipated that a number of plant managers would elect

not to participate in the study for various reasons. To cope with this

eventuality and maintain the randomness of the sample, two mutually

exclusive samples of 32 firms were drawn from the study population

using a random numbers table. Rejections from the primary list were

replaced from the alternate list. Due to a higher than expected rejec

tion rate and a greater than expected incidence of plants changing loca

tions or going out of business, it was necessary to draw a third random

listing from the study population in order to achieve the desired sample

size. In all, 79 firms were contacted with 35 agreeing to participate

in the study and 29 rejecting. In addition, 4 plants had moved and 11

had gone out of business since the 1974 survey.

Characteristics of the Sample of Plants

The plant final sample consists of 35 plants or a 21.9% sample of
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the 160 plants in the study population. Comparison of the plant sample

to either the study population or rural Tennessee plants in general is

difficult because of lack of comparable data. The average number of

total personnel per plant in the sample was 105 (standard deviation -

124) at the time of the survey in 1977, while the average total personnel

per plant for the study population was 131 (standard deviation = 138) in

1974. Because both the sample and the study population omitted firms

of less than 20 employees, a comparable average total personnel figure

for all rural Tennessee plants is not available.

Table 3 presents a breakdown of plants in all rural Tennessee

counties, plants in the study population, and plants in the sample by

employment size class. Although the data are not strictly comparable

because the data source for each group is for a different year, the plant

sample seems to be more heavily weighted toward smaller plants than the

other two groups. This possible bias toward smaller plants in the

sample is probably due to a higher rejection rate among larger firms

due to the reluctance on the part of management in such plants to

participate in the employee survey.

Table 4 presents a breakdown of plants in all rural Tennessee

counties, the study population, and the plant sample by two-digit SIC

code. These codes classify firms by type of final product and are

useful for describing the distribution of types of manufacturing industry

represented in the three groups. While all 20 of the SIC codes describ

ing manufacturing industry are represented in rural Tennessee counties,

18 are represented in the study population and 12 in the sample. The

12 industry types included in the sample account for 82.4% of all
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Table 3. Manufacturing Plants with Greater than 20 Employees by
Employment Size Class in All Rural Tennessee Counties, in
the Study Population and in the Sample

All Rural

Tennessee

Counties

(1972)a

Study
Population
(1974)b

Sample
(1977)

Size Class No. % No. % No. %

20-99 494 47.6 89 56.3 24 70.6

100-249 260 25.0 48 30.4 7 20.6

250 and over 284 27.4 21 13.3 3 8.8

Total 1,038 100.0 158^ 100.0 34'^ 100.0

Rural is defined as all counties outside SMSA areas in 1973.
Source: U.S. Department of Commerce, Bureau of the Census, 1972 Census
of Manufacturers (Washington, D.C.: U.S. Government Printing Office,
April 1975).

'^Source: 1974 Survey of Rural Tennessee Manufacturing Plants,
Department of Agricultural Economics and Rural Sociology, The University of
Tennessee, Knoxville.

Q

Total employment data are not available for two plants in the
study population.

^One plant in the sample had less than 20 employees at the time
of the survey.
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Table 4. Manufacturing Plants with Greater than 20 Employees by
Two-Digit SIC Code in All Rural Tennessee Counties, in the
Study Population and in the Sample

All Rural.
Tennessee'
Counties

Study 1^
Population Sample

SIC

Code Final Product
(1972) (1974) (1977)

No. % No. % No. %

20 Food & Kindred Prod. 182 15.7 5 3.1 0 0

21 Tobacco Manufac

turers 4 .3 0 0 0 0

22 Textile Mill Prod. 74 6.4 8 5.0 0 0

23 Apparel & Other
Textile Prod. 196 16.9 32 20.1 5 14.3

24 Lumber & Wood Prod. 106 9.1 16 10.1 3 8.6

25 Furniture & Fixtures 78 6.7 14 8.8 6 17.1

26 Paper & Allied Prod. 39 3.4 7 4.4 4 11.4

27 Printing & Publishing 75 6.4 5 3.1 0 0

28 Chemicals & A11ied
Prod. 32 2.8 1 .6 1 2.9

29 Petroleum & Coal
Prod. 2 .2 0 0 0 0

30 Rubber & Plastics
Prod. 38 3.3 8 5.0 3 8.6

31 Leather & Leather
Prod. 44 3.8 2 1.3 0 0

32 Stone, Clay, &
Glass Prod. 48 4.1 4 2.5 1 2.9

33 Primary Metal Indus. 32 2.8 4 2.5 0 0

34 Fabricated Metal
Prod. 53 4.6 13 8.2 2 5.7

35 Machinery, Except
Electrical 47 4.0 11 6.9 2 5.7

36 Electrical Equipment
11.4& Supplies 45 3.9 15 9.4 4

37 Transportation
8.6Equipment 27 2.3 8 5.0 3

38 Instruments &

Related Prod. 3 .3 4 2.5 0 0

39 Miscellaneous Manu

facturing Indus. 37 3.2 2 1.3 1 2.9

Total 1,162 100.2^ 159^ 99.8^ 35 100.1

^Rural is defined as all counties outside SMSA areas in 1973.
Source: U.S. Department of Commerce, Bureau of the Census, 1972 Census
of Manufacturers (Washington, D.C.: U.S. Government Printing Office,
April, 1975).
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Table 4, continued

'^Source: 1974 Survey of Rural Tennessee Manufacturing Plants,
Department of Agricultural Economics and Rural Sociology, The University
of Tennessee, Knoxville.

^'Does not add to 100% due to rounding.

^SIC code is not available for one plant in study population.
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manufacturing firms with greater than 20 employees locating in rural

Tennessee between 1970 and 1973 and 64.2% of all such firms located in

rural Tennessee in 1972. Examination of the percentage distributions

in the sample and the study population indicates that the sample tends

to overrepresent SIC codes 25 and 26 and underrepresent SIC codes 22

and 23. The percentage distributions for the sample and all rural

Tennessee plants indicate that the sample tends to overrepresent SIC

codes 25, 26, 30, 36, and 37 while underrepresenting SIC codes 20, 22,

and 27.

It is difficult to compare the firms in the sample to either the

study population of plants or all rural Tennessee plants in terms of

average skill and wage levels. Comparable skill measures are not

available for the study population and all rural Tennessee plants. Com

parable wage data are also not available for plants in the study popula

tion or for all rural Tennessee plants. The average weekly wage in 1977

for the production workers in the 35 sample plants is $143 without

overtime and $156 with overtime. The average weekly wage for rural
n

Tennessee production workers in plants of all sizes in 1972 and adjusted
5

to 1977 levels using the Consumer Price Index is $149.

The above observations concerning the size and type distributions

of plants in the sample suggest that the sample is not entirely

4
U.S. Department of Commerce, Bureau of the Census, 1972 Census

of Manufacturers (Washington, D.C.: U.S. Government Printing Office,
April, 1975).

5
U.S. Department of Commerce, Office of Business Economics,

Survey of Current Business, Vols. 49-58.
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representative of the sizes and types of industries either in the study

population or in rural Tennessee as a whole. Therefore, the results

of this study may not hold for the sizes and types of industries not

represented in the sample.

Characteristics of the Communities Represented in the Sample

Community data were collected from secondary sources. For the

purpose of this study, the community is defined as the county in which

the sample plant was located. This definition is necessary because

reliable data on the theoretically relevant community factors are not

available at the municipal level. It is not felt that this definition

of community hinders achievement of study objectives. Numerous case

studies of rural industrial impact have indicated that the spatial

spread of the impacts of new rural plants is at least countywide. The

county also constitutes a viable policy making unit in matters relating

to industrial development planning. The specific sources of secondary

data are indicated as operational variables are specified.

The 35 sample plants were located in 24 of the 60 rural Tennessee

counties represented in the study population. Figure 3 shows the 24

counties represented in the sample and the number of sample plants in

each county. Figure 3 also shows the areas excluded from the study

either due to inclusion in an SMSA area or because no manufacturing

plant of adequate size located in the county between 1970 and 1973.

Table 5 presents a selected group of statistics for the sample

counties, the study population counties, and all rural Tennessee counties

for the purpose of examining the representativeness of the sample
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counties. Comparison of the statistics in rows 1, 2, and 3 in Table 5

indicates that the 24 sample counties have noticeably larger populations,

per capita incomes, manufacturing employment, numbers of manufacturing

firms, and labor forces than either the 60 counties in the study popula

tion or the 76 counties defined as rural. This indicates that larger

counties with higher per capita incomes and higher levels of industrial

development are overrepresented in the sample. The fact that the

statistics for the study population counties have values between the

other two groups suggests that overrepresentation of larger, more

developed counties in the sample is at least partially due to the

tendency for plants to locate in such counties during the period 1970

to 1973.

The representativeness of the sample in terms of the study popula

tion can be better judged by examining the weighted means presented in

rows 4 and 5 of Table 5 because the method of sample selection weighted

each county's probability of selection by the number of plant locations

occurring in a county during the 1970-1973 period. Examination of these

weighted means for the sample (row 4) and the study population (row 5)

suggests that the sample compares closely to the study population using

most measures.

The above observations suggest that underrepresentation of

smaller, less developed counties in the sample is more due to lack of

industrial activity in such counties during the 1970-1973 period than

sample bias. The underrepresentation of smaller, less developed

counties in the sample, however, must be recognized when attempting
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to apply the results of this study to such counties.

Employee Sample

Sampling Procedures

Employee data were collected by questionnaire at the employee's

place of work. Previous studies involving employee surveys utilized

case study methodologies and therefore did not establish a precedent as

to the appropriate employee sample size for this study. It was decided

that a random 20% sample of each plant's work force would be manageable

in terms of data collection, provide an adequately representative sample

of each firm's employees, and yield a sufficient number of observations

for the planned analysis.

Employee Survey Procedures and Problems

In order to assure a random sample of each plant's work force and

a complete set of data on each employee, the preferred survey procedure

was to select the 20% sample at random from a comprehensive employee

list at each plant and complete the questionnaires through personal

interviews. Problems arose, however, which necessitated the use of

procedures other than the preferred ones in order to complete the survey.

First, pretests revealed that salaried supervisory and management level

personnel often were not willing to provide the needed income data.

These types of personnel were omitted from the survey, although it was

recognized that this biased the sample away from high income employees.

Salaried workers comprised approximately 8% of the total persons employed

by the plants in the study population.



48

Second, many plant managers, for various reasons, would not agree

to participate in the study using the preferred survey procedures. The

major reasons were unwillingness to lose the production time involved

in personal interviews either because of the size of the plant, the

type of production process, or reluctance to subject employees to the

interview. Because of these problems, three methods of collecting

employee data were eventually used in completing the survey:

1. The preferred method involving random selection of employees

and personal interviews with each.

2. Distribution of questionnaires to all plant employees at

their place of work to be completed voluntarily on the employee's own

time and returned to the place of work.

3. A combination of 1 and then 2 when method 2 alone failed to

yield a sufficient number of returns.

It was recognized that each of the less preferred methodologies

(2 and 3) could introduce biases into the employee samples obtained.

It was considered probable that the employees sampled using methods 2

and 3, plant and community factors being equal, would be more educated

and therefore have higher incomes and income changes than those sampled

using method 1. Completion of the employee survey, however, required

flexibility in the survey approach, and there was no alternative to

accepting whatever biases the less preferred methods introduced.

Results of the Employee Survey

The employee survey yielded 712 completed questionnaires. The

goal of the survey was to obtain at least a 20% sample of the total
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number of production workers employed in each sample plant. The average

sample size achieved in the survey is 23.6% (standard deviation = 7.8).

The range of sample sizes, however, is from 13.8% to 40.0% with 22 plants

having a sample size equal to or greater than 20% and 13 plants having

a sample size of less than 20%. The largest sample sizes were achieved

using method 2.

The variations In employee sample sizes across plants could lead

to bias of statistical results for plant and community measures if

employee sample sizes are correlated with plant and community measures

used in the analysis. Further analysis indicates that there are no

significant correlations between plant and conmunity measures which are

used in this study and employee sample sizes obtained using each sampling

methodology.

Deletions from the Sample

For the purpose of analysis, certain of the 712 employee observa

tions are deleted from the employee sample due to incomplete or incon

sistent data. The major group deleted consists of persons reporting

zero total family income in period t^, usually because of nonparticipa-

tion in the labor force and/or residence with parents during that

period. This group is deleted from the analysis because it is assumed

that such responses constitute incomplete reporting of income. Simi

larly, all persons reporting residence with parents in period t-j and

not in period t^ and not reporting income contributed by parents are

deleted because of inconsistent reporting of income. Those persons

living with parents in both t-j and t^ are kept in the sample. It is
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assumed that, while this situation may result in inaccurate absolute

income levels in each period, it will not seriously distort the amount

of income change between t^ and t^. In all, the deletions amount to 147

observations.

The deletions result in a reduction of the average per plant

sample size to 18,4% (standard deviation = 4.9). The range of per plant

sample sizes after deletions is 12.0% to 29.4% with 12 plants having a

sample of greater than or equal to 20% and 23 having a sample size of

less than 20%.

There are no significant correlations between plant and community

variables included in this study and plant employee sample sizes after

deletions for each sampling methodology. There are also no significant

correlations between plant and community variables and the rate of

deletions from each employee sample.

It was not anticipated prior to completion of the survey that it

would be necessary to make such a large number of deletions. The dele

tions have the obvious effect of reducing the size and efficiency of

both the overall sample and the individual plant samples. The number

of remaining observations (565) is, however, sufficient to carry out

the planned analyses.

Characteristics of the Employee Sample Before and After Deletions

Statistics for selected characteristics of the sample before

and after deletions and for the deleted group are presented in Table 6.

Examination of these statistics suggests that employees deleted from

the sample row (row 3) are noticeably younger and more educated than
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those remaining in the sample (row 2). Also, as would be expected due

to the rationale for the deletions, the deleted group has significantly

lower wage earnings and family incomes in the year prior to employment

(t-j). These data suggest that the sample used for statistical analysis

in this study may underrepresent younger, more educated workers who are

new labor force entrants and, therefore, may not adequately explain

industrial impact on these workers. Depending on the amount of income

contributed by parents, the deletions may also cause underrepresentation

of persons with relatively low family incomes in period t^.

It is not possible to accurately assess the representativeness of

the employee sample in terms of the rural Tennessee population as a

whole. The employee sample is a selection from the population of produc

tion workers in rural Tennessee manufacturing plants in 1977. Aggregate

statistics relating to the average age, sex, education, and incomes for

this class of worker are not available.

Characteristics of the Employee Sample by Sampling Methodology

Table 7 contains selected statistics describing characteristics

of the employee sample after deletions according to the method used to

survey the plant and for the sample as a whole. These data are not

provided for the sample before deletions were made because the deletions

do not change either the relative share of employees sampled by each

method or the conclusions to be drawn from the statistics.

Table 7 shows that the majority of questionnaires were collected

using method 2. Employees surveyed using method 1 have a markedly lower

mean level of education, lower wage incomes in periods t-] and t^, and



Me
th
od
^

N
u
m
b
e
r

o
f

Sa
mp

le
E
n
j
p
l
o
v
e
e
s

Av
er
ag
e

A
q
e

*■

Fe
m

a 
1 e

1
14

1
32 (1
1)

'
44

2
37

4
33 (1
0)

58

3
50

31 (9
)

24

T
o

ta
l

56
5

32 (1
0)

52

M
dl

e

56 42 76 48

Av
er

ag
e

Av
er

ag
e

M
ee

kl
y 

Ma
ge

in
 
ti

E
du

ca
tio

n
($

 
19

77
)

10
10

1
(3

)
(6

5)

11
10

9
(2

)
(7

0)

11
12

2
(3

)
(8

6)

11
10

8
(2

)
(7

1)

Av
er

ag
e

M
ee

kl
y 

W
ag

e
in

 t
g

($
 1

97
7)

U
2

(3
3)

16
6

(4
9)

17
8

(6
0)

15
9

(4
9)

Av
er

ag
e

Fa
m

ily
 

In
co

m
e

in ($
1

9
7

7
)

10
.0

13
(5

.0
34

)

10
.2

08
(5

.0
62

)

9.
61

9
(5

.4
03

)

10
.1

07
(5

.0
80

)

Av
er

ag
e

Fa
m

ily
 

In
co

m
e

in
 

t,'
>

($
 

19
77

1

Me
tho

d 
1 

= 
Ra

ndo
m 

se
lec

tio
n 

of
 e

mp
loy

ee
s 

an
d 

pe
rso

na
l 

int
er

vie
ws

 w
ith

 e
ac

h
Me

tho
d 2

 = 
Di

str
ibu

tio
n 

of 
qu

es
tio

nn
air

es
 w

ith
 v

olu
nta

ry 
co

mp
let

ion
 by

 e
mp

loy
ees

Me
tho

d 
3 

= 
Co

m
bi

na
tio

n 
of

 M
et

ho
d 

1 
an

d 
M

et
ho

d 
2

ihco
mes

''^:d
'^th

e"r"
nclL

r'fS
r'?h

e%
an 

""""
c a

ssis
tanc

e
Nu

mb
ers

 i
n 

pa
re

nt
he

se
s 

ar
e 

st
an

da
rd

 d
ev

ia
tio

ns
.

11
.5

72
(4

.8
89

)

13
.6

02
(5

.0
11

)

13
.4

19
(4

.9
27

)

13
.0

78
(5

.0
41

)

in u
>



54

smaller family income changes between and than those surveyed

using methods 2 and 3. The actual sex composition of the plants in each

group is not known. But the two largest plants were sampled using

method 2 and are known to have had predominantly female work forces.

The above observations concerning the age and income differences

by survey method suggest sample bias only if the characteristics of the

plants and counties surveyed by each methodology are similar. If plants

surveyed using method 1 are, in fact, lower skill and wage plants than

those surveyed using the other methods, then the observed difference in

educational levels, income, and income changes may not be due entirely

to sample bias. Also, suspicions of sample bias may be diminished if

the plants surveyed using method 1 tend to be located in less developed,

lower income counties where incomes and levels of education could t?e

expected to be relatively low. Table 8 provides statistics on selected

characteristics of the plants surveyed using each of the three survey

methods. The weighted average hourly wage figures in column 3 and the

weighted average plant skill level percentages in columns 4, 5, and 6

are computed using wage and skill data provided by plant management.

These statistics suggest that employees surveyed using method 1 are,

in fact, employed in lower wage and skill firms than those surveyed

using method 2.

The data in Tables 7 and 8 suggest that there may be more reason

to expect bias within the group of employees surveyed using method 3.

This group has the highest average years of education, while the plants

in which they were employed have the lowest average skill levels. And



Table 8,

55

Selected Characteristics of the Sample Plants According to
the Method Used to Collect Employee Data in the Plants

(1)
(2) (3) (4) (5) (6)

Average No. Average Average Average Average
%No. of of Hourly % %

A
Sample Production Wage Skilled Semiskilled Unskilled

Method^ Plants Workers ($ 1977) Workers Workers Workers

1 12 75 b 3.31 1 10 89
(72)'^ (.60) (2) (13) (14)

2 18 108 3.37 6 15 80
(142) (.65) (9) (14) (19)

3 5 65 3.69 0 6 94
(34) (.54) (0) (6) (6)

Total 35 91 3.65 4 13 83
(111) (.66) (8) (13) (18)

Method 1 - Random selection of employees and personal
interviews with each

Method 2 = Distribution of questionnaires with voluntary
completion by employees

Method 3 = Combination of Method 1 and Method 2

^Numbers in parentheses are standard deviations.
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while employees surveyed by method 3 have the highest wage income figures

in Table 7, the plants in which they are employed do not have the highest

average wage level in Table 8.

Table 9 provides data for selected characteristics of the

counties of location of the sample plants by the survey methodology

used. These data indicate that plants and employees surveyed by method

1 tend to be located in smaller counties with lower per capita incomes

and lower levels of manufacturing development than those surveyed by

the other two methods. Also, plants and employees surveyed by method 3

tend to be located in the largest counties with the highest level of

manufacturing development. This information suggests that the variations

in employee characteristics by survey method observed in Table 7 are

not necessarily due to bias introduced by the different survey methods

but may partially result from variations in plant and community charac

teristics between workers surveyed using each method.

The statistics presented above do not prove or disprove the

existence of bias in the employee sample due to the three different

survey methods used. The possibility of sample bias must be taken into

account when interpreting the results of the analysis. No procedures

are used to control for possible sample bias in the statistical analyses

which follow.
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CHAPTER 3

ANALYSIS OF FACTORS INFLUENCING CHANGES IN FAMILY INCOMES

The purpose of this chapter is to present the analysis of factors

influencing changes in family incomes due to employment in new rural

manufacturing firms. The first part of this chapter includes the

specification of variables and hypothesized relationships necessary

to operationalize the theoretical model developed in Chapter 1 using

ordinary least squares multiple regression analysis. The operation-

alized model is then used to analyze changes in family incomes, and

the results of the analysis are reported. The chapter closes with a

summary of the results and conclusions of the analysis.

Model Specification and Expected Relationships

The model developed in Chapter 1 for analysis of factors influenc

ing changes in incomes due to family member employment in a rural manu

facturing plant includes seven groups of variables: the dependent

variable (AY), changes in the components of family income (aCY), demo

graphic characteristics of employees (D), a control or time variable

(T), plant characteristics (PC), community characteristics (CC), and

analytical variables used to study within-sample distributive effects

(A). Variables are specified and relationships hypothesized with con

sideration to the differing nature of the effects these variables may

have on t-j - t2 and t2 - t^ shifts in employee and/or family incomes.

59
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Dependent Variable

The dependent variable used for this analysis is the real change

in annual total family income between the year ending with the time of

the survey (t^)^ and the year immediately preceding employment in the
sample plant (t-j). Real income changes are used in order to eliminate

inflationary increases in income so that actual changes in family

purchasing power can be better examined. All dollar figures are

adjusted to 1977 levels using the appropriate U.S. Department of Labor

unadjusted Consumer Price Index for all items.^ Total family income
includes wage and salary incomes, second job incomes, transfer payments,

and all other types of income, including proprietary incomes, farm

earnings, and pensions, of both the employee and spouse (if present).

The dependent variable is given the acronym TAFYCH and is specified in

thousands of dollars in order to reduce both the range and magnitude

of values for the purpose of the regression analysis.

Changes in the Sources of Family Income

Family member employment in a new plant may be accompanied by

changes in family income structure between periods t-j and t^ including

changes in spouse labor force status, changes in transfer payments

received, and changes in sources of other family income. Changes in

family income structure may occur either as a result of family member

employment in a new plant or independently.

®The survey was conducted in June, July, August, and September
1977.

^U.S. Department of Commerce, Office of Business Economics,
Survey of Current Business, Vols. 49-58.
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The effects of changes in the components of family income are

measured in the operationalized model by specifying a series of discrete

(0,1) variables. The family member employed in the sample plant could

be either in or out of the labor force in period t^. Previous employ

ment is expected to reduce the amount of income change between t-j and tg
(the period of entry into the firm) but improve a worker's potential

for upward mobility in the firm between t2 and t^ because of skills

obtained in previous employment. The net effect of previous employment

on t"! to t^ family income changes is hypothesized to be negative compared

to no previous employment. To measure this effect, the variable PREMP

is entered and set at zero if the employee is unemployed for the entire

year preceding entry into the sample plant and at one (1) if employed

at all during that year. A wage income of greater than zero in t^ is
used as an indicator of previous employment, while a wage income of zero

indicates no previous employment. The coefficient is expected to be

negative.

Changes in spouse labor force status between periods t-j and t^

are characterized by one of four possibilities: the spouse entering

the labor force, the spouse exiting the labor force, the spouse staying

in the labor force, or the spouse staying out of the labor force. To

measure the effects of these changes, discrete (0,1) variables are

entered to represent a spouse entering (SPENT), exiting (SPEX), or

staying in (STAYIN) the labor force. The situation occurring when the

spouse stays out of the labor force in both periods (STAYOUT) is the

omitted class against which the others are tested. Positive values for

spouse wage incomes in t^ and t^ are used as indicators of labor force
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participation, while spouse wage incomes of zero in t^ and t^ indicate

labor force nonparticipation.

Spouse entry into the labor force (SPENT) is hypothesized to have

a positive influence on income change compared to the STAYOUT situation

because the family gains a source of income. Similarly, spouse exit

(SPEX) is expected to reduce income changes compared to the omitted

class because of the loss of a source of income. STAYIN is expected to

have a positive relationship with family income change because spouses

remaining in the labor force are expected to earn wage gains between

t^ and tj.

Families may gain, lose, maintain, or never have transfer payments

and/or some other income as a source of family income between t^ and t^.

For the purpose of this analysis, discrete variables are entered only

to measure the effects of a gain (GTP) or loss (LIP) of transfer payments

and a gain (GOTH) or loss (LOTH) of other income as sources of family

income between t^ and t^. The omitted classes against which these changes

are measured are those observations which either maintained or never

had transfer payments or some other income as a source of income between

periods t^ and t^. The two omitted classes are not differentiated

because there is no a priori reason to expect that either would result

in significant differences in family income changes. Positive values

for transfer and other income are used as indicators of the existence of

either of these sources in t^ and t^. while zero values indicate their

absence. The gain of transfer payments (GPA) and the gain of other

income (GOTH) are expected to have a positive relationship with family
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income changes compared to the omitted classes, while the loss of trans

fer payments (LPA) and other income (LOTH) are expected to have a nega

tive relationship. The types, frequencies, and average amounts of

transfer payments and other incomes encountered in the study will be

presented along with the results of the analysis.

Demographic Characteristics

Age, sex, and the level of educational attainment of the employee

and the change in the number of children in the employee's family are

entered into the equation to measure the demographic characteristics of

employees and their families. Age (AGE) is specified in years, and an

inverse relationship with family income change is expected. Younger

workers and families are hypothesized to be more competitive and less

likely to have reached their income potential resulting in greater t^ -

t2 and - t^ income gains than older workers and families.

Sex (SEX) is specified in the equation as a discrete variable

with male employees denoted by a zero (0) and females by a one (1). While

female employees may have less impact than males on family income due

to upward wage mobility - t^). they are expected to have a greater

influence than males on family income gains between t-j and t^- This is

because female workers are expected to be more likely to be new labor

force entrants and supplemental, rather than primary, family wage earners.

It is hypothesized that the relatively large t^ - shift for females

will offset the smaller tg - t^ change resulting in a positive coeffi

cient for the sex variable.

Education (EDUC) is specified in the equation as the total number

of completed years of primary and secondary school, college, vocational
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school, and any other type of formal education. It is hypothesized that

more educated workers will have relatively greater wage income shifts

in both the t-j - t2 and t2 - t^ periods leading to relatively greater

family income gains.

Change in the number of children in an employee's family (FAMCH)

is specified as the number of children in t^ minus the number of children

at the end of period t-j. Greater increases in family size are expected

to lead to greater increases in family income between t-j and t^ because

of greater incentives to seek higher paying jobs.

Time Variable

The employees included in the sample could have been employed in

the sample plants for varying lengths of time from 1 day to 81 months

(January 1970 through September 1977). The scope for change in the

various components of family income, including employee wage gains due

to within-firm mobility and changes in the wages of other family members,

is expected to be influenced by the period of time over which income

changes are measured (t^ - t^). To control for the time factor, the

number of months each employee worked in the sample plant (MOWKPL) is

entered into the equation and a positive coefficient is expected.

Plant Characteristics

Following the analysis of plant characteristics theoretically

relevant in influencing t^ - t2 and t2 - t^ income changes among

employees in Chapter 1, variables are specified in the equation to

measure the effects of plant size, wage levels, and skill levels on
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family income changes. Plant size (in terms of employment) is indicative

of the shift in labor demand caused by the location of a new plant.

The amount of pressure a given sized plant places on local labor

resources depends on the amount of labor demand created relative to

community labor supply. The greater the labor needs of the plant

relative to supply, the greater is the expected increase in employee

wage incomes (hence family incomes) in both the t^ - tg and - t^
periods because of greater upward pressure on wage rates and because

more previously unemployed and underemployed persons are likely to be

employed. Also, plants of greater relative size are hypothesized to

provide greater opportunity for upward mobility of workers in the t-j -
t^ period. To test this hypothesis, plant size as a percentage of the

total community labor force (SIZRLF) is entered into the equation.

SIZRLF is specified as total plant employment in 1977 divided by the
Q

total county labor force in 1977 multiplied by 100.

Plant wage levels relative to prevailing labor market wage levels

are hypothesized to be indicative of the scope for employee income

changes between t^ and t^. Plants offering higher relative wages and

probably requiring greater labor skills could contribute to relatively

smaller t^ - wage shifts if hirees tend to be skilled and previously

employed. But because previous employment is already controlled for

in the equation and because of the high levels of underemployment com

monly experienced in rural labor markets, it is expected that workers

g
Tennessee Department of Employment Security, Research and

Statistics Section, CPS Labor Force Summary: 1977 (Nashville: Tennessee
Department of Employment Security, 1977).
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employed in plants with higher relative wage levels will experience

greater t^ to tg wage income changes.^ Workers employed in plants with
higher relative wage levels are also expected to have greater t^ - t_

^ O

wage increases because of greater scope for such changes and management

desire to maintain its relatively skilled work force.

Plant wage levels relative to the community (RLWAGE) are speci

fied in the equation as the average weekly wage of the worker

sample in each plant in t^ as a percentage of the average weekly manu

facturing wage in the county in which the plant is located in 1977.^^ A

positive coefficient is expected for RLWAGE.

Plant skill levels are expected to influence income changes in a

way similar to plant wage levels. In tight labor markets with low

rates of underemployment, high skill firms would be expected to hire

experienced and probably previously employed workers leading to rela

tively smaller t^ - income changes. But in labor markets characterized

by relatively high rates of unemployment and underemployment, higher

skill plants are expected to provide greater scope for workers to escape

underemployment leading to greater t^ - income gains. Income gains

between t^ and t^ are also expected to be greater in higher skill plants

9
Underemployment is also included as a variable in the equation.

But all counties in the sample are rural and all probably have "loose"
labor markets with relatively high rates of underemployment compared to
more developed urban labor markets. Therefore, the hypothesized rela
tionship is expected to hold in most, if not all, of the sample counties
regardless of the underemployment rate.

^^Tennessee Department of Employment Security, Research and
Statistics Section, Covered Employment and Wages by Industry Statewide
and by County (Nashville: Tennessee Department of Employment Security,
1970-1977).
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due to improved possibilities for upward mobility and management desire

to keep trained workers.

In tight labor markets wage and skill levels can be expected to

be highly correlated. It is anticipated, however, that the relative

wage measure and the skill index, which is an absolute measure, will

not necessarily be correlated in the relatively loose and underdeveloped

labor markets in a number of the counties involved in this study.

Therefore, measures of both wage and skill levels are included in the

equation.

Plant skill requirements were measured by asking plant managers

to categorize all production workers in their plant as being skilled,

semiskilled, or unskilled according to the years of training required

to perform job tasks (see Plant Questionnaire, Appendix B). Workers

requiring 3 or more years of training are considered skilled, those

requiring 1 or 2 years of training are considered semiskilled, and those

requiring less than a year of training are considered unskilled. From

this categorization a weighted skill index (SKILL) is computed for each

plant by weighting the percentage of skilled workers by positive one

(+1), the percentage of semiskilled workers by zero (0), and the

percentage of unskilled workers by negative one (-1), and summing the

results. Subsequently, one (+1) is added to each score for ease of

interpretation in the regression analysis. This measure can theoret

ically range from zero (0) (100% unskilled) to two (2) (100% skilled).

A positive relationship with the dependent variable is expected.^^

Two other methods of measuring plant skill requirements were
considered for this study. For an explanation of the other approaches,
see Appendix C.
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Community Characteristics

The theoretical discussion of the operation of rural labor markets

presented in Chapter 1 suggests the role of labor supply factors in

effecting changes in employee wage earnings and, hence, family incomes.

The composition of community labor supply is determined, in part, by the

rates of underemployment, unemployment, and potential labor force entry.

Higher rates of underemployment suggest greater percentages of the labor

force producing at less than capacity in current employment and,

therefore, greater availability of workers capable of moving into higher

wage and skill jobs. This excess supply is expected to result in

suppressed wage rates in the labor market leading to smaller t^ - t^

income gains.

Higher rates of unemployment and potential labor force entry

suggest greater availability of persons who are currently idle but

available to take new jobs. Higher rates of unemployment and potential

labor force entry are, therefore, also expected to result in suppressed

wage rates and lower wage and income gains. Because both the rate of

unemployment and the rate of potential labor force entry reflect the

supply of available but idle labor in the community, the two rates are

combined for the purpose of this analysis. The resulting measure is

felt to be a more accurate measure of the availability of unemployed

labor than either measure alone.

The rates of unemployment and potential labor force entry need

not be highly correlated with the rate of underemployment. Underemploy

ment is associated with the types (skill level) of jobs and workers

available in the labor market, while rates of unemployment and potential
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labor force entry are associated with the numbers of available jobs and

workers.

The rates of underemployment (UNDERR) specified in the equation

are those computed by Snell and Leuck [36] for each Tennessee county

using 1970 data. Because these rates conceptually embody both unemploy

ment and underemployment in the community, the 1970 county unemployment

12
rate is subtracted from each figure. Using underemployment rates

computed using 1970 data creates a measurement problem because a 1977

rate would more accurately describe labor market conditions at the time

of the survey. The data required to calculate underemployment rates

for 1977 are not available. Specification of UNDERR using 1970 data

requires the assumption that underemployment rates in each of the sample

counties did not change relative to each other between 1970 and 1977.

A negative coefficient is expected for UNDERR.

The combined rate of unemployment and potential labor force entry

(UNPTR) is also specified using 1970 data. Data on labor force size and

numbers of unemployed persons in each sample county are from the 1970

13
census. Potential labor force entry in each county is calculated

using the method developed by Stoll [37]. The use of 1970 data to

specify UNPTR also creates a measurement problem as the 1977 rate would

be more appropriate. Data required to compute potential labor force

entry for 1977 by Stoll's method are not available. Use of 1970 data

12
U.S. Department of Commerce, Bureau of the Census, 1970 Census

of Population, General Social and Economic Characteristics, Tennessee
(Washington, D.C.: U.S. Government Printing Office, 1972).

^^Ibid.
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to specify UNPTR also requires the assumption that these rates did not

change relative to each other in the sample counties between 1970 and

1977. An inverse relationship is expected between UNPTR and the

dependent variable.

Residence Status Variables

Measurement of the relative income changes for local as compared

to commuting, migrating, and return migrating labor is expected to

indicate the extent to which nonlocal workers compete with local workers

for income gains from new employment opportunities. Migrating and

commuting labor may tend to have greater income gains than local workers

if they tend to provide skills not available among local workers and

command higher wagers. Returning migrating workers may be more likely

to incur income losses in order to return to their home county.

Employee residence status is entered into the equation using a

series of discrete variables. Workers are designated as commuters (COMM)

if they did not reside in the county in which the sample plant is

located at the time of the survey. Workers are designated as migrants

(MIG) if they lived in the county in which the sample plant is located

at the time of the survey, if they had never previously lived in that

county, and if they had moved to that county after the age of 16. The

latter restriction is placed on the definition of migrant because persons

moving prior to the age of 16 are not likely to be in the labor force

and seeking employment. Return migrants (RMIG) are defined as workers

who lived in the county in which the sample plant is located at the time

of the survey, had previously lived in that county, and had returned to
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that county after the age of 16. Any employees in the sample not qualify

ing for any of the above categories are considered local.

Local workers are the omitted class in the series of discrete

variables measuring employee residence status against which the income

gains of the three "nonlocal" groups are tested. It is hypothesized that

commuters (COMM) and migrants (MIG) will have greater income gains and

return migrants (RMIG) smaller income gains than local workers.

Well-Being Status Variables

The purpose of this group of variables is to measure the changes

in family income accruing to families with different levels of relative

well-being prior to family member employment in the sample plants. These

changes in income are analyzed by adjusting total family incomes in t^

for family size to reflect well-being, ranking the adjusted incomes,

classifying the sample into quintiles, and entering each family's

quintile of well-being into the regression equation using a series of

discrete (0,1) variables (Q^, Qg. Q^. Qg). A one (1) indicates a family's

presence in a particular quintile in t^, and a zero (0) indicates its

absence. The third quintile is the omitted class against which the

family income changes of the remaining four quintiles are tested. A

positive coefficient indicates that families in that quintile have greater

income gains than families in the third quintile, and a negative coeffi

cient indicates that families in that quintile have smaller income gains.

There are no hypothesized relationships since these variables are

entered only for the purpose of analyzing changes in the distribution

of income gains within the sample.
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Each family's well-being status in t^ is calculated by subtract

ing the poverty level income for the appropriate family size from real

14family income in t^. Family well-being is thus defined as a family's

residual income above (or below) the official poverty level for that

family. The level of well-being is positive when a family's income is

above poverty and negative when it is below poverty.

Results of the Regression Analysis

The results of the multiple regression analysis are presented in

Table 10. The variables in the regression model are grouped in Table 10

to illustrate the contribution of each variable group (aCY, D, T, PC, CC,

2 2A) to the total ^ of .602. The cumulative ̂  in the right-hand column

is the portion of total explained variation in the dependent variable

(TAFYCH) contributed by successive groups of variables. Most of the

explained variation (63%) is associated with the group of variables

measuring changes in the sources of family income: PREMP, SPENT, SPEX,

STAYIN, GPA, LPA, GOTH, and LOTH. Demographic characteristics, includ

ing the control variable, account for 1%; plant characteristics, 6%;

community characteristics, 4%; residence status, 2%; and pre-employment

well-being status, 23% of the explained variation in TAFYCH. The

variable SKILL is the only variable not to have the hypothesized sign.

Selected statistics for all independent variables in the equation

are presented in Table 11, and a correlation matrix for all variables

The poverty levels for families of different size used are those
used by the Bureau of the Census in 1970 adjusted to 1977 levels using
the U.S. Department of Labor unadjusted Consumer Price Index for all items,
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Table 10. Results of Multiple Regression Analysis of Factors
Hypothesized to Explain Changes in Family Income
Associated with New Manufacturing Jobs in Rural
Tennessee Counties

Variable Specification b Value Standard Error

2
Cumulative R

INTERCEPT

PREMP

SPENT

SPEX

STAYIN

6PA

LPA

GOTH

LOTH

0,1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

-.420
-2.198^^^

+4.896^^^

-3.811^^^

+2.955^^^
+1.724^^

-.623^

+1.556^^^
-5.312^^^

1.491
.438

.466

.522

.414

.718

.364

.395

1.292 .381

AGE

SEX

EDUC

FAMCH

MOWKPL

years

0.1
years

number

months

-.003

+ .166

+.226^^^

+ .096

+.011^

.016

.332

.063

.227

.006 .388

SIZRLF

RLWAGE

SKILL

%
%
i ndex

+.287^^^

+.041^^^

-1.476^^^

.072

.007

.668 .425

UNOERR

UNPTR
%
%

-.127^^^
-.019

.024

.013 .451

COMM

MIG
RMIG

0.1
0.1
0.1

+ .203

+ .328
-1.141^^^

.374

.395

.373 .463

^1
^2
^4
^5

0.1
0.1
0.1
0.1

2.158^^^

1.036^^

-1.846^^^

-4.720^^^

.453

.438

.438

.452 .602

R^ = .602 F = 31.10 n = 539 Mean of dependent variable (TAFYCH) = 2.894

♦Significant at the .10 level of t
♦♦Significant at the .05 level of t

♦♦♦Significant at the .01 level of t



Table 11. Selected Statistics for Variables Included in the
Regression Analysis of Changes in Family Incomes
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Standard

Variable Specification Mean Deviation Minimum Maximum

TAFYCH $ 1977 (OOO's) 2.894 3.012 -19.978 17.524

PREMP 0,1 .834 .373 0 1

SPENT 0,1 .104 .306 0 1

SPEX 0,1 .113 .317 0 1

STAYIN 0,1 .428 .495 0 1

GPA 0,1 .039 .194 0 1

LPA 0,1 .166 .373 0 1

GOTH 0,1 .140 .347 0 1

LOTH 0,1 .012 .111 0 1

AGE years 32.467 10.273 17 64

SEX 0,1 .517 .500 0 1

EDUG years 10.973 2.405 1 18

FAMCH number .218 .648 -2 5

MOWKPL months 34.727 25.785 1 93

SIZRLF % 2.628 2.346 .083 6.462

RLWAGE % 105.469 25.879 46.286 172.989

SKILL index .205 .243 0 1.281

UNDERR % 23.279 6.599 8.549 33.022

UNPTR % 11.642 11.399 -5.631 45.491

COMM 0,1 .177 .382 0 1

MIG 0,1 .152 .360 0 1

RMIG 0,1 .166 .373 0 1

^1
Qo

0,1 .211 .408 0 1

0,1 .200 .400 0 1

Qd 0,1 .196 .398 0 1

^5 0,1 .200 .400 0 1
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is provided in Appendix D. The remainder of this section includes

detailed analysis of the regression results for each group of explana

tory variables in the model. Where applicable, the analysis of regression

results includes discussion of possible violations of the assumptions

of ordinary least squares multiple regression analysis which may result

in the bias or inefficiency of estimated coefficients.

Changes in the Sources of Family Income

PREMP. The coefficient for the variable PREMP is significant

and has the hypothesized sign. The coefficient indicates that, with

other variables in the equation held constant, workers in the sample who

have wage earnings in the year prior to employment in the sample firm

have smaller family income changes than workers with no previous wage

earnings by the amount of $2,198. The mean value for PREMP in Table 2,

page 19, indicates that 83.4% of the sample workers were employed in

the year prior to entering the sample plants. It should be noted that

the seemingly low percentage (16.6%) of previously unemployed workers

is, in part, due to the deletions from the sample noted in Chapter 2.

Many of the deleted observations are previously unemployed workers who

failed to report any source of income in period t^.

SPENT, SPEX, and STAYIN. Each of these variables is significant

and has the hypothesized sign relative to the omitted class of workers

who have no spouse in the labor force in either t^ or t^. Examination

of the means of the spouse labor force participation variables in

Table 11 indicates that 10.4% of the workers sampled have spouses enter.
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11.3% have spouses exit, and 42.8% have spouses remain in the labor

force between t^ and t^. The omitted class of workers who have no spouse

in the labor force in either period constitutes 35.5% of the sample.

The regression results suggest that changing family labor force

participation patterns, measured in the equation by the variables PREMP,

SPENT, SPEX, and STAYIN, are powerful determinants of changes in family

incomes due to employment in the sample plants. These four

variables account for 57% of the total variation in family income

changes explained by the model. Table 12 contains frequencies, mean

family incomes in t^ and t^, and mean family income changes associated

with each of the six patterns of family labor force participation

measured in the model. As would be expected, the greatest income gains

(occurring in 22% of the observations) accrue to those families adding

members to the labor force. And the greatest income losses (occurring

in 9% of the observations) are associated with the loss of a labor

force participant. The percent of families with both spouses working

increases from 40% in t^ to 53% in t^.

GPA, LPA, GOTH, and LOTH. The public assistance (GPA, LPA) and

other income (GOTH, LOTH) variables are significant with the hypothesized

signs and account for 6% of the explained variation in family income

changes. Examination of the means for these variables in Table 11 shows

that 16.6% of the sample families lose and 3.9% gain public assistance

as a source of family income between t^ and t^. Also, 1.2% of the

sample lose while 14% gain some other source of family income. Tables

13 and 14 present the types, frequencies, and average annual amounts of
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Table 12. Frequencies, Average Family Incomes, and Average Family
Income Changes (TAFYCH) Associated with Various Patterns
of Family Labor Force Participation in the Sample^

Number of Employed
Spouses in t^ and t^

Frequency
(%)

Average
Family

Income in

^1

Average
Family

Income in

^3 TAFYCH

None (t^) - one (t^) 11

(2)
4,719 10,246 5,527

None (t,j) - two (t^) 1

(0)
3,024 11,696 8,672

One (t,j) - one (t^) 194
(35)

6,898 9,271 2,373

One (t,|) - two (t^) 124

(22)
8,971 15,591 6,620

Two (t,|) - two (t^) 174

(31)
14,014 16,620 2,606

Two (t,|) - one (t^) 50

(9)
13,732 9,943 -3,789

Total 554 .

(99)^
10,164 13,078 2,915

All dollar figures are in 1977 dollars,

Does not add to 100% due to rounding.
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public assistance and other incomes, respectively, encountered in the

sample. The most prevalent sources of public assistance incomes in

both periods are unemployment compensation and social security payments.

The most prevalent source of other income in both periods is part-time

farming. It is interesting to note the nearly threefold increase in

average part-time farming incomes associated with the nonfarm employ

ment of a family member between t^ and t^.

The variable LOTH has the largest coefficient (-5.312) of any

variable in the equation. Its interpretation is that, other things

being equal, families that lose sources of other income between t.| and

t^ have smaller family income changes by the amount of $5,312. Further

analysis of the seven observations losing other incomes shows that three

lost farm incomes, two lost self-employment incomes, and one each lost

veterans' educational benefits and National Guard payments. The average

amount of other income lost by these families is $5,022.

Demographic Variables

Variables in this group measure the influence of worker age

(AGE), sex (SEX), and education (EDUC) and change in the number of

children in the family (FAMCH) on family income changes. While the

coefficients for each variable in the group have the hypothesized sign,

only EDUC is significant.

AGE. Worker age is expected to have a significant negative

effect on income changes because it is hypothesized that older workers

and families are less competitive and more likely to have reached their
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income potential. Table 15 provides means of selected equation variables

for different age groups of workers. The differences in the means of

TAFYCH across groups suggest that there is, in fact, variation in the

dependent variable, but the relationship appears not to be of the

linear form specified. The 30-39-year-old group has the highest average

income change, while the youngest and oldest groups have the smallest

u 15changes.

The insignificance of AGE may be caused by multicollinearity in

the equation which can leave estimators statistically unbiased but

inefficient (without minimum variance). The correlation matrix (see

Appendix D) reveals two noticeable correlations between AGE and EDUC

(r = -.348) and AGE and MOWKPL (r^ = .360). SEX is also significantly

correlated at the .05 level of ;t with PREMP, SPENT, GPA, GOTH, SEX,

FAMCH, UNDERR, MIG, and Q2. Regression of AGE against all other
2

independent variables in the model yields an ̂  of .38 with SPENT, GPA,

GOTH, EDUC, FAMCH, MOWKPL, UNDERR, and MIG significant at the .05 level

of t or greater.^®

The observed trend in the data suggests that the AGE coefficient
may not be only insignificant but biased due to the specification of the
incorrect functional form. Two alternate specifications, the addition of
a squared term for AGE and a series of discrete variables corresponding
to the five age groups in Table 15, were tried. Neither of these
specifications improve either the significance level of the age varia-
ble(s) or the R^ of the equation.

^^Multiple regression and mean analysis are used to identify
correlations because correlation coefficients do not identify multi
collinearity problems which may be caused by complex correlations with
groups of other variables. Correlation coefficients also are not useful
in identifying nonlinear relationships between variables.
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Close examination of Table 15 reveals a number of other relation

ships which may be contributing to the insignificance of AGE. All of

the workers in the under-20 group are previously employed, compared to

smaller percentages in the other groups, contributing to relatively

smaller income gains for that group as a whole. There is also a

complex correlation between the spouse labor force participation

variables and employee age. Twenty-nine percent of the under-20 group

and 35% of the over-50 group have spouses that either enter or stay in

the labor force. Spouses tend to enter or stay in the labor force at

higher rates in the other three groups: 53% in the 20-29 group, 64% in

the 30-39 group, and 49% in the 40-49 group. This means that the younger

and older groups of workers tend to be influenced less by the greater

income gains associated with spouses entering or staying in the labor

force than the middle age groups.

SEX. It is hypothesized that female workers will be more likely

to be new labor force entrants and additional family income earners

than males and, hence, contribute relatively more than males to family

income gains. Examination of the correlation coefficients (Appendix D)

suggests that the insignificance of the sex variable may also be due to

multicollinearity. SEX is significantly correlated at the .05 level

with PREMP, SPENT, STAYIN, GPA, AGE, EDUC, FAMCH, SIZRLF, RLWAGE, and

SKILL.

This occurrence in the data is probably due to the deletion of
workers who were, in many cases, young, new labor force entrants who
failed to report any income in t,. These deletions are detailed in
Chapter 2.
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Examination of the means of selected variables by sex in Table 16

indicates that the variables PREMP, SPENT, SPEX, and STAYIN appear to be

explaining the portion of expected family income gains due to new labor

force entry and labor force participation by both spouses due to female

employment in the sample plants. Male employees are previously employed

93% of the time, while females are previously employed only 74% of the

time. And the means of the spouse labor force participation variables

indicate that 60% of the female employees are associated with families

with both spouses working in t^ compared to only 45% for male employees.

To further examine this relationship. Table 17 contains frequencies and

mean family income changes (TAFYCH) associated with the four major com

binations of family labor force participation encountered in the sample

(see Table 12, page 77) for males and females.

Sixty-four percent of the females and only 37% of the males

represented in Table 17 are associated with the combinations yielding

the highest average income gains [one (t^) - two (t^) and two (t^) -
18two (tg)]- But examination of the average income changes associated

with each combination reveals that in all cases, except the first

[one (t^) - one (t^)], the income changes are smaller for the families

of female workers.

Table 16 also shows that female employees tend to be older, less

educated, have smaller changes in family size, and be employed for

shorter periods of time than male employees. Also, while female workers

18
These percentages differ from those calculated from Table 16,

page 85, because differing numbers of observations are available for
the calculations.
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Table 16. Means of Selected Variables by Sex of the Employee

Variable Male Female All

TAFYCH 2,948 , 2,964 2,956
(4,452)® (4,842) (4,698)

PREMP .93 .74 .83

SPENT .14 .07 .10

SPEX .10 .13 .11

STAYIN .31 .53 .43

AGE 31.20 33.65 32.47

EDUC 11.24 10.72 10.97

FAMCH .32 .12 .22

MOWKPL 36.38 33.18 34.73

SIZRLF 1.93 3.28 2.63

RLWA6E 114.49 97.04 105.47

SKILL .25 .16 .21

273 292 565

^Numbers in parentheses are standard deviations.
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Table 17. Frequencies and Average Family Income Changes (TAFYCH) for
Male and Female Employees Associated with Four Patterns
of Family Labor Force Participation

Male Female
Number of Employed

Spouses in t^ and t^
Frequency

(%) TAFYCH

Frequency
(%) TAFYCH

One (t^) - one (t^) 122
(46)

2,301 72

(26)
2,741

One (t^) - two (t^) 47

(18)
6,895 77

(28)
6,520

Two (t^) - two (t^) 76

(29)
2,893 98

(36)
2,383

Two (t^) - one (t^) 21

(8)
-2,451 29

(11)
-4,759

Total 266 ,
(101)^

2,948 276 a
(101)^

2,964

Does not add to 100% due to rounding.



87

tend to be employed in larger, less skilled plants, they also tend to be

employed in plants with lower relative wage levels. In fact, the average

annual wage payment for females in t^ is only $7,250 compared to $9,448

for males.

The picture which emerges from the above analysis is that the

factors which differentiate male and female workers in terms of potential

to change family incomes are measured elsewhere in the equation. It

appears that while female employees are associated with family labor

force participation patterns conducive to higher family incomes and

income changes than males, lower wage payments to females offset these

changes. The means of TAFYCH by sex in Table 16 indicate that income

changes associated with female and male employees are virtually the

same.

Discrete variables such as that specified for SEX often introduce

heteroscedasticity in a regression framework. An £-test between the

residual variances for females and males indicates that females are

associated with a significantly greater residual variance than males.

Heteroscedasticity does not statistically bias coefficients but can

cause them to be inefficient.

EDUC. The level of educational attainment of the employee is

significant in the equation with the hypothesized positive relationship

with change in family income. The coefficient is interpreted as meaning

that with other variables in the model held constant an additional year

of formal education contributes $226 to family income gains due to

employment in one of the sample plants.
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FAMCH. It is hypothesized that a change in the number of children

in a family (FAMCH) will have a direct relationship with family income

changes because additional children will lead family members to cover

higher family costs by seeking higher paying jobs. But FAMCH is not

significant in the regression results. Table 18 contains means of

selected variables for three values of FAMCH which suggest that while

there is variation in TAFYCH across values of FAMCH other variables in

the equation may be explaining this variation. While family labor

force participation patterns (measured by PREMP, SPENT, SPEX, and

STAYIN) do not seem to exhibit any clear-cut difference among the levels

of FAMCH, there appear to be significant positive correlations with GPA,

GOTH, MOWKPL, and RLWAGE and a negative correlation with SEX. The posi

tive relationship with RLWAGE suggests that increases in numbers of

children do lead workers toward higher paying jobs.

Time Variable (MOWKPL)

This variable, measuring the number of months a worker was

employed in the sample plant, is included in the model to control for

the length of time over which income and other family changes occur.

MOWKPL is significant in the results and has the hypothesized positive

effect on the dependent variable. The coefficient is interpreted as

indicating that, with all other factors in the equation held constant,

each additional month of employment results in an $11 gain in real

family income between t^ and t^.
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Table 18. Means of Selected Variables by Change in the Number of
Children in the Family Between t^ and t^®

FAMCH
Variable 0 +1 +2 All

TAFYCH 2,810 . 3,133 6,327 2,894

PREMP
(4,395)°

.82
(6,264)

.91
(3,318)

.87
(3,012)

.83
SPENT .08 .21 .20 .10
SPEX .11 .14 .07 .11
STAY IN .46 .32 .40 .43
CPA .03 .07 .13 .04
LPA .18 .09 .13 .17
GOTH .11 .20 .40 .14
LOTH .02 .00 .00 .01
AGE 33.21 27.38 30.40 32.47
SEX .56 .36 .13 .52
EDUC 10.86 11.63 10.87 10.97
MOWKPL 32.67 42.57 55.67 34.73
RLWAGE 104.29 109.11 118.77 105.47
n^ 459 76 15 565

^The actual range of FAMCH is from -2 to +5. Only three values
of FAMCH are included in the table because these values account for
97% of all observations.

'^Numbers in parentheses are standard deviations.
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Plant Variables

The three variables entered into the equation to measure charac

teristics of the sample plants (SIZRLF, RLWAGE, and SKILL) account for

6% of the total explained variation in the dependent variable. Each

variable is significant despite the fact that these variables are the

most intercorrelated of any group in the equation. SIZRLF and RLWAGE

have the hypothesized direct relationship with TAFYCH, while SKILL has

an unexpected negative coefficient.

SIZRLF. Plant labor force size relative to the size of the

community labor force is intended to measure the amount of pressure new

plants exert on local labor resources and is hypothesized to have a

direct influence on changes in employee wage earnings and family incomes.

The interpretation of the coefficient for the variable SIZRLF is that

with all other variables in the equation held constant a 1% difference

in the size of a plant's labor force relative to the county labor force

results in a $287 difference in the change in total family income due

to family member employment in that plant.

Certain characteristics of the sample of plants used in this study

suggest that the coefficient and sign of SIZRLF be interpreted with care.

The two largest plants in the sample have predominately female work

forces. This correlation between SEX and SIZRLF is indicated by the

significant correlation coefficient (r^ = .288) in Appendix D and

particularly by the means of SIZRLF by sex shown in Table 16, page 85.

While this correlation does not statistically bias the coefficients of

either variable, it may hinder the generalized interpretation of the
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coefficient for SIZRLF. Plants of large relative size which employ

predominately male work forces may exhibit different impacts on employee

wage and family income changes than the plants of large relative size

included in this study.

RLWAGE. Plants with higher average wage levels relative to the

prevailing manufacturing wage rate in the community are expected to lead

to greater t^ - t2 and - t^ wage gains and, hence, family income

gains for their employees. The empirical result is as expected with the

coefficient indicating that holding all other variables in the equation

constant a 1% difference in a plant's weekly manufacturing wage results

in a direct $41 difference in the change in an employee's total family

income.

SKILL. The skill variable, although having a significant coeffi

cient, is the only variable in the equation not to carry the hypothesized

sign. It is expected that higher skill plants provide greater scope

for employee wage gains and, hence, family income gains. The signifi

cant negative coefficient is surprising in light of the strong positive

correlation (ir = .497) between SKILL and RLWAGE which carries a positive

coefficient in the equation. Also, when the employee sample is cate

gorized into three groups on the basis of the skill index of the plant

in which each worker is employed and average family income changes are

computed for each group, the higher skill groups do, in fact, have

greater family income gains (TAFYCH) than the lower skill groups (TAFYCH

for high skill group = $3,019, TAFYCH for middle group = $2,816, TAFYCH
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for low group = $2,726). The interpretation of the negative coefficient

suggests that with other factors in the equation held constant, employees

in plants with higher skill indices have smaller family income gains

19
than those in plants with lower skill indices.

The unexpected negative coefficient for the skill variable may

be the result of measurement problems associated with specifying SKILL

and/or statistical problems in the model. The sign could be negative if,

in the sampling process, higher skilled workers were underrepresented in

the samples of plants having higher skill indices causing observed behavior

within the employee samples obtained from those plants to be other than

expected; or the unexpected relationship could occur if the skill index

used to specify SKILL is an inaccurate measure. These possibilities

can be partially discounted due to the strong correlation between SKILL,

which is measured using data provided by plant management and the plant

wage measure (RLWAGE), which is calculated using data from the employee

samples. It is theorized that relative wage measures and absolute skill

levels of plants do not necessarily have to be very highly correlated

because of cross sectional differences in rates of unemployment and

underemployment.

Another explanation for the negative coefficient concerns the

efficiency or reliability of the estimated coefficient for SKILL. A

high degree of multicol1inearity in the equation, while not causing

statistical bias of the coefficient, can cause the variance of the

19
This interpretation must be qualified by the fact that only a

limited range of skill indices is observed in the sample of plants used
in this study (range = .00 to 1.28 with a mean of .223).
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coefficient to be so large and the estimate so inefficient (unreliable)

that it has the opposite sign. A high degree of multicollinearity

seems to be a plausible explanation since the plant variables are the

most intercorrelated of any variable group in the model. Regression of

SKILL on the other independent variables in the equation, to test for

a high degree of multicollinearity, results in an of .36 with LPA,

GOTH, EDUC, RLWAGE, UNDERR, UNPTR, and Q2 significant at the .05 level.

The above observations do not conclusively prove or disprove that

the negative coefficient for the skill variable is the result of

statistical problems in the model. Since the hypothesized direct rela

tionship between family income changes and plant skill levels is the

result of expected greater employee wage gains in higher skill plants,

the analysis of factors influencing changes in wage earnings in Chapter 4

may clarify the role of plant skill requirements.

Community Variables

The variables measuring characteristics of the community labor

supply (UNDERR and UNPTR) account for 4% of the total explained variation

in family income change. While both UNDERR and UNPTR have the hypoth

esized negative sign, UNPTR is not significant.

UNDERR. Higher rates of underemployment are expected to have an

inverse effect on family income gains because they are indicative of

increased availability of employed workers capable of more skilled work

resulting in suppressed wage rates. The significant coefficient for the

underemployment variable suggests that with other factors in the equation
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held constant a 1% difference in the county rate of underemployment

results in an indirect difference of $127 in family income changes for

sample workers employed in that county.

UNPTR. This variable, measuring the combined rates of unemploy

ment and potential labor force entry, is also expected to have an

inverse relationship with family income changes because greater supplies

of idle labor are expected to suppress wage rates. UNPTR has the

hypothesized sign but is significant at only the .145 level of ;t. A

possible cause of the insignificance of UNPTR is multicollinearity.

UNPTR is significantly correlated at the .05 level with PREMP, LPA,

LOTH, SIZRLF, SKILL, UNDERR, and . UNPTR and UNDERR are positively

correlated (r^ = .171). These correlations between UNPTR and other

independent variables are shown in Table 19 which contains means of

selected independent variables for three categories of UNPTR. Also,

analysis of family labor force participation patterns within each category

shows that employees in areas with higher values of UNPTR are the least

likely to be associated with the patterns resulting in the greatest

income gains and the most likely to be associated with patterns result

ing in the smallest income gains. Regression of UNPTR on the remaining

independent variables results in an ̂  of .22 with STAYIN, SEX, SIZRLF,

RLWAGE, SKILL, UNDERR, , Q^, and Qg significant at the .05 level or

greater.

The insignificance of UNPTR may also be attributed to the

measurement problems involved in the specification of UNPTR noted

earlier in this chapter. The theoretically most desirable county rates
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Table 19. Means of Selected Variables by Three Categories of the
Community Rate of Unemployment and Potential Labor Force
Entry (UNPTR)

Variable H i gh Med i um

TAFYCH 2,324 ̂ 3,283 3,266

Family income (t,)
Family income (ti)

(4,106)® (5,182) (4,608;
9,440 10,273 10,678
11,765 13,608 13,925

PREMP ^ .80 .86 .85
SPENT .10 .14 .06
SPEX .11 .12 .11
STAYIN .39 .43 .47
GPA .03 .04 .05
LPA .21 .15 .14
GOTH .12 .16 .13
LOTH .03 .00 .00
AGE 31.87 31.13 35.08
SEX .46 .50 .61
EDUC 10.72 11.15 11.03
FAMCH .21 .19 .28
MOWKPL 32.04 33.01 40.40
SIZRLF 1.42 3.97 2.18
RLWAGE 104.52 115.73 92.07
SKILL .16 .21 .25
UNDERR 24.20 25.82 18.57
COMM .20 .12 .24
MIG .13 .13 .21
RMIG .14 .22 .12
n^ 188 220 156

^Numbers in parentheses are standard deviations,
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of unemployment and potential labor force entry are those for the year

of a worker's entry into the firm and for the survey year. But due to

data limitations, the rates specified are for 1970 only. Thus, UNPTR

20
may have mismeasured the relevant rate for some observations.

Residence Status Variables

The series of discrete variables entered in the equation to

measure family income changes of commuting (COMM), migrating (MIG), and

return migrating (RMI6) workers relative to local workers account for 2%

of the total explained variation in the dependent variable. While each

of the variables have the hypothesized sign, only return migrants have

significantly different changes in family income, net of other factors,

relative to local workers. Forty-nine percent of the employees in the

sample are classified as local, 18% as commuters, 15% as migrants, and

17% as return migrants.

COMM and MIG. Commuters and migrants (nonlocals) are expected

to have significantly higher income gains than local workers. It is

expected that nonlocals will be younger, more educated, and more highly

skilled than local workers and, thus, have greater scope for income

20
While the same measurement problem is encountered in the

specification of UNDERR, which is significant in the equation, one might
expect more fluctuation in unemployment rates than in underemployment
rates because of conceptual differences between the two. The percent
ages of idle workers may fluctuate over rather short time periods due to
worker mobility and changes in the level of economic activity. Under
employment rates, on the other hand, relate measures of human capital
stock to average earnings in the county and would seem to be less
susceptible to either short-run fluctuations or relative changes.
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gains. It is also expected that nonlocals will tend to be attracted

by larger, higher wage and skill firms in areas of lower surplus labor

and, hence, be able to command relatively high wages. While neither

COMM nor MIG is significant net of other factors in the regression

results, the means of family income change by residence status in Table

20 suggest that commuters and migrants do have somewhat greater income

changes than local workers. Since other independent variables included

in the model measure some of the same individual, plant, and community

characteristics which are expected to differentiate workers by residence

status, it is possible that the statistical insignificance of COMM and

MIG is due to multicollinearity. COMM is significantly correlated at

the .05 level with UNDERR, MIG, and RMIG, while MIG is significantly

correlated with PREMP, AGE, UNDERR, COMM, and RMIG.

Examination of Table 20 suggests that a number of the hypotheses

regarding the characteristics of commuting and migrating workers are

not supported in this sample. Commuters and migrants tend to be older

and have only marginally higher levels of formal education than local

workers. And the hypothesis that commuters and migrants tend to provide

more skilled labor than local workers is contradicted by the fact that

they are less likely to be previously employed. Also, while commuters

and migrants are employed in plants with marginally higher skill levels

and in areas of lower unemployment and underemployment, they are employed

in plants with lower relative size and wage levels than local workers.

The above observations indicate that, while a number of the suspected

independent variables are not correlated with COMM and MIG in the
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Table 20. Means of Selected Variables by Employee Residence Status

Residence Status
Variable Local Commuter Migrant Return Migrant All

TAFYCH 3,148 ̂ 3,468 3,525 1,403 2,956

PREMP
(4,510)® (4,933) (3,878) (5,313) (4,698)

.88 .77 .70 .87 .83
SPENT .11 .11 .06 .10 .10
SPEX .12 .09 .10 .13 .11
STAYIN .39 .49 .50 .43 .43
GPA .05 .02 .03 .03 .04
LPA .17 .13 .20 .18 .17
GOTH .16 .12 .16 .10 .14
LOTH .00 .02 .02 .02 .01
AGE 31.24 32.46 35.51 33.84 32.47
SEX .48 .50 .58 .59 .52
EDUC 10.96 11.11 11.08 10.69 10.97
FAMCH .28 .18 .13 .15 .22
MOWKPL 34.01 36.89 31.91 36.55 34.73
SIZRLF 2.75 2.31 2.30 3.02 2.63
RLWAGE 108.02 100.63 101.41 108.04 105.47
SKILL .20 .22 .23 .19 .21
UNDERR 23.99 21.74 21.91 24.45 23.28
UNPTR 11.68 10.82 10.34 13.16 11.64

275 100 86 94 565

Numbers in parentheses are standard deviations,
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expected way, there is evidence of intercorrelations which may be

causing the insignificance of these two variables.

The means of PREMP, SPENT, SPEX, ind STAYIN shown in Table 20

also indicate an unexpected complex correlation between patterns of

family labor force participation and residence status which may also

be contributing to the insignificance of COMM and MIG. The nature of

this complex correlation is seen most clearly in Table 21, which con

tains frequencies by residence status and average family income changes

for the four most prevalent combinations of family labor force participa

tion in the sample. Sixty-two percent of the commuters and 61% of the

migrant employees are from families whose labor force participation

patterns are associated with the greatest income gains [one (t^) - two

(t^) and two (t-j) - two (t^)] compared to 51% for local workers. And

only 4% of the conmuters and 5% of the migrants are from families

associated with the smallest income gains [two (t^) - one (t^)] compared

to 11% for local workers.

The means of selected variables for local, commuting, and migrat

ing workers by sex provided in Table 22 suggest that another explanation

for the insignificance of COMM and MIG is the differing characteristics

of males and females within those groups. While nonlocal workers still

tend to be older than local workers, nonlocal males tend to be more

educated and nonlocal females less educated than their local counter

parts. The means of PREMP show that while nonlocal males are slightly

less likely to have work experience in the previous year than local

males nonlocal females are much less likely to have such experience

than local females.
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Table 21. Frequencies of Local, Migrant, and Commuting Families
Associated with Four Patterns of Family Labor Force
Participation and Average Family Income Change (TAFYCH)
for Each Pattern

Residence Status
Number of Employed

Spouses in t^ and t^
Local

(%)
Commuter

(%)
Migrant
(%) TAFYCH

One (t.|) - one (t^) 100
(38)

34

(35)
27

(34)
2,709

One (t.|) - two (t^) 55
(20)

27
(28)

21

(27)
7,016

Two (t^) - two (t^) 81

(31)
33

(34)
27

(34)
2,820

Two (t.|) - one (t^) 29

(11)
4

(4)
4

(5)
-3,301

Total 265

(100) a(101)®
79

(100)
3,245

Does not add to 100% due to rounding.
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Table 22. Means of Selected Variables for Local, Commuting, and
Migrating Workers by Sex

Variable
Local Commuter Mi grant

Md F M F M F

PREMP .96 .80 .94 .60 .89 .56

AGE 30.51 32.03 31.08 33.84 32.81 37.46

EDUG 11.01 10.91 11.45 10.76 12.03 10.40

RLWAGE 117.48 97.94 110.77 90.48 113.21 92.90

SIZRLF 2.02 3.54 1.91 2.70 1.65 2.77

SKILL .24 .16 .27 .16 .36 .13

UNDERR 23.58 24.43 21.71 21.77 20.05 23.24

UNPTR 11.98 11.35 11.49 10.15 7.10 12.67

n^ 142 133 50 50 36 50

M = Male; F = Female
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The statistics for plant characteristics in Table 22 show that

both male and female local workers tend to be employed in larger, higher

wage plants than nonlocal males and females. But nonlocal males tend

to be employed in higher skilled plants, and nonlocal females in lower

skilled plants, than their local counterparts. In terms of community

characteristics, the expected relationships found in Table 20 still

hold with the exception that migrant females are more likely than local

or commuting females to be employed in areas of high underemployment.

The above observations indicate that COMM and MIG may also be

insignificant because they do not comprise homogeneous groups. This

explanation is supported by the presence of heteroscedasticity asso

ciated with these variables in the regression equation. £ tests

conducted on the residual variances of observations having zero (0) and

one (1) values for COMM and MIG are significant for both variables.

RMIG. Return migrants are expected to have lower income gains

than local workers because previous research has indicated that return

migrants often sacrifice income in order to return to their home areas

to live and work. The significant negative coefficient for RMIG

supports this hypothesis. The coefficient is interpreted as meaning

that net of other factors in the equation the families of return

migrant workers in the sample have lower income gains than the families

of local workers by the amount of $1,141.

Well-Being Status Variables (Q^, Q2. Qg)

Each of the series of discrete variables entered into the equation

to measure the income gains of families by quintile of well-being in t^
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(Q-j» Q2» Q4» Q5) is significant in the regression results. The sign

and magnitude of the coefficients on these variables indicate the extent

to which families in a particular quintile of well-being in t^ gain or

lose relative to those families in the third quintile due to family

member employment in the sample plants. Variables and Q2 have posi

tive coefficients, while and Qg have negative coefficients. These

results suggest that with other variables in the equation held constant

family member employment in the sample plants has an equalizing effect

on levels of well-being within the sample of families.

The above interpretation is substantiated by the analysis of

relative mean incomes by quintile of well-being status for the sample

distributions in t^ and t^ shown in Table 23. The relative mean income

of a quintile is calculated as the mean of that quintile divided by the

mean of the distribution as a whole. The figures in Table 23 show that

families in quintiles 1, 2, and 3 gain relative to the mean of the

distribution as a whole between t^ and t^. while families in quintiles

4 and 5 lose.

Other Statistical Properties of the Model

The unbiased and efficient estimation of population parameters

using multiple regression analysis requires that certain statistical

assumptions not be violated. The six basic assumptions of the ordinary

least squares multiple regression model are: (1) that the error terms

(or residuals) are normally distributed; (2) that the error terms have

a zero mean (no specification bias); (3) that the error terms have a

constant variance (homoscedasticity); (4) that the error terms are not
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Table 23. Mean Well-Being Income Levels by Quintile and Relative
Mean Well-Being Income by Quintile for Sample Families
in t^ and t^

^1 ^3

Quintile
Mean Income

($ 1977)
Relative

Mean Income

Mean Income

($ 1977)
Relative

Mean Income

1 1,093 -22% 1,539 20%

2 1,895 39% 4,546 59%

3 4,215 86% 7,150 93%

4 7,367 151% 10,225 133%

5 12,274 251% 14,862 194%

All Quintiles 4,885 — 7,662 —
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correlated with each other (no serial correlation); (5) that the

independent variables are nonstochastic; and (6) that the independent

variables are linearly independent of each other (no multicollinearity).

Possible problems with heteroscedasticity, multicollinearity, and

stochastic independent variables related to the insignificance or

inefficiency of certain coefficients in the model have already been

discussed in the previous pages and will not be discussed further.

Violation of the normality assumption does not result in either biased

or inefficient regression estimates, and serial correlation is not con

sidered to be a problem in cross sectional models. The only remaining

problem is that of possible specification bias.

Specification bias normally results from the use of an improper

functional form within the model or from the exclusion of some relevant

explanatory variable. The use of improper functional form results in

regression coefficients which are biased and inefficient estimates of

population parameters. The only variable in the model for which a non

linear form was tested is AGE and, as reported previously, the nonlinear

forms do not improve either the equation ̂  or the significance level

of any independent variables. Plots of the error terms against the

dependent variable (TAFYCH) and each of the continuous independent

variables suggest that the linear forms specified in the model are

appropriate.

Specification bias may also result from the exclusion of some

relevant independent variable from the model. If some relevant explana

tory variable is omitted and it is correlated with included variables.
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then the coefficients of those variables are biased and inefficient. If

the omitted variables are not correlated with included variables, then

no bias or inefficiency results. The of this model which indicates

that only 60% of the total variation in TAFYCH is explained by the

model suggests that some relevant explanatory variable(s) have been

omitted from the model. Plots of the error terms against TAFYCH also

reveal that the model tends to consistently underestimate both high

positive and low negative family income changes. The result is a

noticeable direct linear relationship between the error terms and TAFYCH.

Analysis of the outlying observations on the residual plots to detect

similarities in those observations does not suggest the nature of any

excluded explanatory variable(s).

Conclusions

The analysis of factors influencing changes in family incomes

due to family member employment in the sample plants undertaken in this

chapter is the first step in this study of the primary round impacts

of new manufacturing industry on the distribution of incomes in rural

areas. The regression results support the baseline hypothesis of the

conceptual model used in this study: that individual, family, plant,

and community characteristics interact to determine how family incomes

change due to new plant locations.

The most important group of explanatory variables in the model

are those which measure changes in family labor force participation

patterns. The highest family incomes and the greatest positive changes
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in family incomes are associated with families adding a second spouse

to the employed labor force. And the greatest losses in family income

are associated with families losing a previously employed spouse. The

net increase in families with two spouses employed observed in this

sample suggests that many rural families feel that they are not able to

achieve an acceptable standard of living with only one spouse in the

labor force. Only 9% of all families in the top two quintiles of well-

being in t^ and 4% of all families in the top two quintiles of well-

being in tj have one family wage earner. The percentage of one-earner

families decreases from 59% in t^ to 45% in t^. And the percentage
of two-earner families increases from 41% in t^ to 55% in t^. The

dominance of family labor force participation patterns in explaining

both levels of well-being and changes in well-being suggests that they

be considered when interpreting other results.

Gains and losses of public assitance incomes are significant

factors in explaining family income changes. While approximately 4%

of the sample families gain some source of public assistance, 17% give

up public assistance payments due to family member employment in manu

facturing plants. The percentage of sample families receiving unemploy

ment compensation decreases from 16% in t^ to 2% in t^. The gain or

loss of other sources of income are also significant with 14% of the

sample families gaining and 1% losing some other source of family

income between t^ and t^. The frequency of families engaged in part-

time farming enterprises (7% of the sample in t^ and 8% in t^) and the
nearly threefold increase in average part-time farming earnings (from
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$740 in to $2,082 in t^) suggests the importance of further study

of factors influencing part-time farming earnings.

With the exception of the level of educational attainment, the

demographic characteristics of individual workers do not prove to be

highly significant, net of other factors, in the regression results.

The analysis of these variables suggests that their role may be over

shadowed by patterns of family labor force participation. Since the

demographic characteristics are primarily hypothesized to influence the

wage earning potential of individual workers, the role of these factors

may be illuminated by further study of changes in employee wage earnings

as opposed to family incomes. While employee sex is insignificant, net

of other factors, in the regression analysis, the fact that the sample

contains a majority of female respondents suggests that female workers

often take the role of primary (or necessary), rather than supplemental,

family wage earners. The crucial role of working female spouses is

underscored by the observed need for two working spouses in order to

attain high relative levels of well-being within the sample.

Variables measuring the quality and quantity of labor demanded

by new plants and labor supplied by rural communities are significant

in the regression results. Larger plants offering higher relative

wages appear to be contributing significantly to family income gains,

net of other factors. But the role of plant size needs to be interpreted

carefully because the larger plants in the sample also have predominately

female work forces. More study is needed to determine the influence of

plant skill levels on income changes. Further analysis of the role of
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plant variables, including skill measures, in changing employee wage

earnings may provide valuable information. Despite measurement problems

associated with specifying community labor supply variables, county

rates of unemployment and potential labor force entry and rates of

underemployment contribute significantly to the results.

The proven significance of plant and community characteristics in

effecting income changes suggests that policy relevant information may

be gained by further analysis of the impacts of various types of plants

on different types of communities. And the dominant role of family

labor force participation patterns in explaining family income changes

suggests that more attention be given to the interactions between plant

and community variables which affect these patterns.

While workers classified as return migrants have significantly

different income changes than local workers, commuters and migrants do

not. The fact that 33% of the workers sampled are commuters and

migrants suggests, however, that these groups compete extensively with

local workers for new jobs. The results have shown that migrants and

commuters are not homogeneous groups and are not necessarily employed

in larger, higher wage plants than local workers, as hypothesized.

Also, the expected greater family income gains for commuters and migrants

may be masked by tendencies for increased family labor force participa

tion in these groups. Further analysis of the interactions between

changes in employee wage earnings, plant characteristics, and commuting

and migration may lead to better understanding of the factors differ

entiating local and nonlocal workers.
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Both the regression results and the relative mean income analysis

reflect an equalization of levels of well-being within the sample

families. But further study is needed to assess the direct impact of

employment in the sample plants on the distribution of incomes within

the sample communities as a whole. Also, further analysis is needed

to assess the extent to which this sample of new rural manufacturing

firms has succeeded in bringing families out of poverty.



CHAPTER 4

ANALYSIS OF FACTORS INFLUENCING CHANGES IN

EMPLOYEE WAGE EARNINGS

This chapter contains an analysis of the role of individual,

plant, and community characteristics in affecting changes in employee

wage incomes due to employment in new rural manufacturing plants. The

results of the analysis of factors influencing changes in total family

incomes in the previous chapter indicate that changes in family labor

force participation coinciding with employment in the sample plants

tend to dominate that analysis and, perhaps, cause the statistical

insignificance of other variables. Investigation of the factors

influencing changes in employee wage incomes, as opposed to changes

in total family incomes, may clarify the role of a number of demographic

variables, including worker age, sex, and residence status which are

statistically insignificant in the analysis of family income changes in

Chapter 3. Also, focusing on changes in wage earnings may help identify

the reasons for the unexpected inverse relationship observed between

plant skill levels and family income gains.

The conceptual model of factors influencing income changes

developed in Chapter 1 is used in selection of appropriate variables

for this part of the study. Variables fall into the same seven categories

outlined in Chapters 1 and 3. Independent variables measuring the effects

of changes in spouse earnings, public assistance, and other incomes are

excluded from this analysis because they are not included in the calcula

tion of employee wage incomes. The only variable remaining in the

111
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components of income category is change in the employment status of the

sample worker. Also, variables measuring the relative income gains of

families with various levels of well-being prior to employment in the

sample firms are excluded from the group of analytical variables. These

variables are omitted because employee wage incofses do not provide an

accurate or useful measure of overall family income or well-being

status.

The analysis in this chapter involves the specification and empir

ical testing, using ordinary least squares multiple regression analysis,

of three separate equations: the first, to study factors influencing

wage changes due to worker entry into the sample firm (t^ - the

second, to study wage changes due to worker mobility within the firm (tg -

t^); and the third, to study overall changes (t^ - t^) in employee wage
earnings. The use of three equations allows separate analysis of the

influence of individual, plant, and community variables on each component

of overall changes in wage earnings. The data used for this part of the

study are from the same sample of workers described in Chapter 2 and

analyzed in Chapter 3.

The first section of this chapter includes the specification of

variables and hypothesized relationships for each of the three equa

tions. The second section contains the analysis of the empirical find

ings for each equation. The final sections provide a discussion of the

statistical properties of the three models and a summary of the conclu

sions and implications of the analysis.
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Specification of the Models and Expected Relationships

Variable groups involved in the regression analysis of changes

in employee wage earnings include the dependent variables, changes in

worker employment status, demographic characteristics of workers, a

time variable, plant characteristics, community characteristics, and

worker residence status variables. The operational variables relevant

to the analysis of t^ ~ ^2' ̂ 2 " ̂3' ^1 ~ ^3 in wage earn
ings and the hypothesized relationships are discussed by variable group.

Many of the operational variables are specified in the same way and

have the same variable names as in the analysis of family income changes

in Chapter 3.

Dependent Variables

The dependent variables in each equation are specified in terms

of real changes in employee's total annual wage earnings. Employee wage

earnings in each time period are adjusted to 1977 price levels using the

appropriate U.S. Department of Labor unadjusted Consumer Price Index

21for all items. These adjustments are made so that actual changes in

employee purchasing power can be studied.

The dependent variable in the equation analyzing employee wage

changes due to job entry (t^ - t^) has the variable name WCH12 and is

specified as total annual employee wage earnings at job entry

21U.S. Department of Commerce, Office of Business Economics,
Survey of Current Business. Vols. 49-58.
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minus total wage earnings in the year preceding employment in the sample

plant {t-j). The dependent variable in the equation analyzing employee

wage changes due to job mobility in the sample plant (t2 - t^) has the

variable name WCH23 and is specified as total annual wage earnings in

the survey year (t^) minus total wage earnings in tg. The dependent

variable in the equation analyzing overall changes in employee wage

earnings (t^ - t^) has the variable name WCH13 and is specified as

total annual wage earnings in t^ minus total annual wage earnings in

t^, These variables are specified in thousands of dollars for the

purpose of the regression analyses.

Change in Worker Employment Status

Worker employment in a new manufacturing plant may constitute a

change in that worker's employment status. Workers may be either

employed, unemployed, or not in the labor force in t-j. To control for

and measure the effects of change in worker employment status on changes

in wage earnings, the discrete variable PREMP is entered in each equa

tion. PREMP is set at zero (0) is a worker has no wage earnings in t^

and at one (1) if a worker has any wage earnings in t^.

Employment in the previous year is expected to result in a less

abrupt shift in wage earnings due to worker entry into a sample plant,

so a negative coefficient is expected for PREMP in the t^ - t2 equation.

Workers with employment experience in the previous year are expected

to have relatively greater wage gains due to mobility within a firm

because of skills gained in previous employment. A positive coefficient

is hypothesized for PREMP in the t2 - t^ equation. In terms of overall
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wage changes, it is expected that the smaller t-^ - shift in wage

earnings associated with previous employment will result in a negative

coefficient for PREMP in the t-j - t^ equation.

Demographic Characteristics

Demographic characteristics of employees included in this analysis

are worker age, sex, and education and the change in the number of

children in the employee's family. These variables are specified in

the same way and have the same variable names as in Chapter 3.

Older workers are hypothesized to be less competitive and more

likely to have reached their earning potential in period t^ resulting in

smaller shifts in wage earnings between t^ and and between tg and

t^. A negative coefficient is expected for worker age (AGE) in all three

equations.

Female employees are hypothesized to have greater abrupt shifts

in wage earnings (t^ - t^) than males because it is expected that females

will be more likely to enter the labor force intermittently to supple

ment family incomes. Female workers, however, may have smaller wage

gains within manufacturing plants (t2 - t^) because of less previous

work experience. The sex variable (SEX) is expected to have a positive

.coefficient in the t-j - equation and a negative coefficient in the

tg - t^ equation. In the t^ - t^ equation, a positive coefficient is

expected because it is anticipated that the greater t^ - t^ shift for

females will predominate the smaller t2 - t^ shift.

Employees with greater years of formal education are hypothesized

to be more competitive, more skilled, and have greater scope for wage
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gains through employment in manufacturing plants than workers with fewer

years of education. A positive coefficient is expected for the educa

tion variable (EDUC) in all three equations.

Increases in the number of children in workers' families are

expected to motivate workers to seek higher paying jobs resulting in

greater wage gains between t-j and and between t2 and t^. The number

of children in the sample families at the beginning of period t^ is,

however, not available in the survey data. The survey instruments

measured the number of children in sample families in t^ and at the end

of the t-i period. The variable measuring the effects of changes in the

number of children in worker families (FAMCH) is, therefore, included

only in the t2 - t^ and the t^ - t^ equations, and positive coefficients

are expected.

Time Variable

The employees included in the sample could have been employed in

the sample plants for varying lengths of time. Greater periods of

employment are expected to provide greater scope for wage gains between

t2 and t^ and between t^ and t^. The time variable is not relevant

to t^ - t^ wage changes because the time period over which t^ - t2

changes occur is 1 year for all employees. The number of months each

worker is employed in a sample plant (MOWKPL) is included in the t2 - t^

and t^ - t^ equations, and positive coefficients are expected.

Plant Characteristics

As in the analysis of family income changes, variables are

included in each of three equations analyzing changes in employee wage
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incomes to measure the effects of plant relative size, plant relative

wage levels, and plant skill levels. Greater plant size relative to the

size of the local labor force is hypothesized to affect greater pressure

on wage rates and greater opportunity for workers to escape unemploy

ment and underemployment, resulting in greater wage gains due to job

entry and within-firm mobility. Plant relative size (SIZRLF) is

specified in the same way as in the family income equation in Chapter 3
Op

and is expected to have a positive coefficient in all three equations.

Plant average wage levels relative to the average manufacturing

wage in the community are intended to measure the scope for wage gains

for new workers due to job entry and due to upward wage mobility in

the plant. Greater relative wage levels are hypothesized to provide

greater opportunity for wage gains in both periods. To measure the

effects of plant relative wage levels on employee wage changes due to

job entry, the variable RLWAGE2 is entered in the t^ - t^ equation.

RLWAGE2 is specified as the average weekly entry level wage in the plant

as a percentage of the average weekly manufacturing wage in the county,

and a positive coefficient is expected.

To measure the effects of plant relative wage levels on employee

wage changes due to wage mobility in the firm and on overall wage

changes, RLWAGE3 is entered in both the tg - t^ and the t^ - t^ equa

tions. RLWAGE3 is specified as the average weekly wage in the plant

22The conceptually appropriate measure of plant relative size in
the t] - t2 equation would be calculated using plant size in t2 since
each of these variables may change between t2 and t;j. Data limitations
prevent the use of this more appropriate specification of SIZRLF in
the t-j - t2 equation.
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in as a percentage of the average weekly manufacturing wage in the

county. Positive coefficients are expected in each equation.

Plant skill levels are also expected to be directly correlated

with changes in wage earnings between t^ and and between t2 and t^.

Greater plant skill requirements are hypothesized to lead to greater

t^ - t2 wage gains by providing greater opportunity for workers to

escape underemployment and greater t2 - t^ gains by providing greater

opportunity for workers to move up to higher skill jobs. Plant skill

levels (SKILL) are specified using the same index described in Chapter 3,

and positive coefficients are expected in all three equations.

Community Characteristics

The community variables, intended to measure the quality and

quantity of labor available in the communities in which the sample plants

are located, are specified in the same way and have the same variable

names as in the analysis of family income changes in Chapter 3. County

rates of underemployment (UNDERR) are intended to measure the availa

bility of workers capable of moving into higher wage and skill jobs.

Greater availability of underemployed labor is hypothesized to suppress

wage rates and wage gains resulting in smaller t^ - t2 and t2 - t^

changes in employee wage earnings. County rates of unemployment and

potential labor force entry (UNPTR) are intended to measure the availa

bility of willing but idle labor to newly locating plants. Greater

availability of idle but willing labor is also expected to suppress

wage rates resulting in smaller wage gains in each period. Due to the

problems of data availability noted in Chapter 3, both UNDERR and UNPTR
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are measured using 1970 data, while the conceptually desirable period

of measurement is the year an employee enters the sample plant (t2).
Negative coefficients are expected for both UNDERR and UNPTR in all

three equations.

Residence Status Variables

The relative t^ - t2, t2 - tj, and t^ - t^ wage gains accruing

to local, commuting, migrating, and return migrating workers are

measured by entering employee residence status in each equation using

a series of discrete (0,1) variables. The definitions and variable

names for commuting (COMM), migrating (MIG), and return migrating (RMIG)

workers are the same as those used in Chapter 3. Local workers are the

omitted class against which the gains of the remaining three groups are

compared.

Commuting and migrating workers are again hypothesized to be

more competitive than local workers and to provide skills not available

in the local work force, resulting in greater wage gains in all periods

when compared to local workers. COMM and MIG are expected to have posi

tive coefficients in all three equations. Return migrants, on the other

hand, have been shown in previous research to be likely to accept income

losses in order to return to their home areas to live and work. RMIG

is expected to have a negative coefficient in all three equations.

Results of the Regression Analyses

The results of the multiple regression analysis of factors

influencing t-j - t2, t2 - t^. and t^ - t^ changes in employee wage
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earnings are reported in Tables 24, 25, and 26. In each table the

independent variables are grouped so that the contribution of each

variable group to the total ̂  of the equation can be observed. The
2

cumulative R in the right-hand column of Tables 24, 25, and 26 shows

2the portion of the total ̂  of each equation contributed by successive

groups of independent variables.

2The ̂  of the t-j - equation is .382 with 91% of the explained

variation associated with the variable PREMP. The other groups of

variables, measuring the effects of demographic characteristics of

workers, plant characteristics, community characteristics, and employee

residence status, each account for approximately 2% of the explained

variation in employee wage changes due to job entry (t^ - t^).

The - t^ equation has an R^ of .280. PREMP accounts for 3%
of the explained variation in this equation, while demographic charac

teristics account for 30%; the time variable, 1%; plant characteristics,

27%; community characteristics, 36%; and employee residence status, 3%.

The equation analyzing factors influencing overall wage changes

of employees due to employment in the sample plants (t^ - t^) has an
2
^ of .428. In this equation the variable PREMP accounts for 67% of

the explained variation in the dependent variable, while demographic

characteristics account for 3%; plant characteristics, 14%; community

characteristics, 13%; and employee residence status, 3%.

Selected statistics for all variables included in the three

equations are provided in Table 27. A correlation matrix of all varia

bles included in the equations is provided in Appendix D. The remainder
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Table 24. Results of the Multiple Regression Analysis of Variables
Hypothesized to Explain Changes in Employee Wage Incomes
Due to Job Entry in the Sample Plants (t^ -

Variable Specification b Value
Standard
Error

Cumulative
r2

INTERCEPT 5.336^^^ 1.104
PREMP 0,1 -5.072^^^ .323 .351
AGE years -.010 .012
SEX 0.1 .710^^^ .262
EDUC years -.030 .051 .359
SIZRLF % .109^ .058
RLWAGE2 % .027^^^ .008
SKILL index -1.439^^^ .579 .367
UNDERR to -.052^^ .022
UNPTR % -.014 .011 .376
COMM 0,1 -.156 .313
MIG 0,1 .081 .328
RMIG 0,1 -.767*** .314 .384

^ - .384 n n^ = 548 Mean of Dependent Variable(WCHl2) = 1.751

♦Significant at the .10 level of t

♦♦Significant at the .05 level of t

♦♦♦Significant at the .01 level of t
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Table 25. Results of Multiple Regression Analysis of Variables
Hypothesized to Explain Changes in Employee Wage Incomes
Due to Wage Mobility Within Sample Plants (t- - t.)

Cm O

Standard Cumulative
Variable Specification b Value Error r2

INTERCEPT .265 .721
PREMP 0.1 -.102 .206 .009
AGE years .003 .008
SEX 0,1 _.480^^^ .172
EOUC years .063^^ .033
FAMCH number .284^^ .119 .094
MOWKPL months .006^ .003 .096
SIZRLF % .207^^^ .038
RLWAGE3 % .023^^^ .004
SKILL index -.763^^ .355 .172
UNOERR I -.102^^^ .013
UNPTR % -.011 .007 .272
COMM 0,1 -.378^ .201
MIG 0,1 .180 .209
RMIG 0,1 -.158 .199 .280

K = -280 £= 14.69 ji = 545 Mean of Dependent Variable(WCH23) = 1.195

♦Significant at the .10 level of t

♦♦Significant at the .05 level of t

♦♦♦Significant at the .01 level of t
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Table 26. Results of Multiple Regression Analysis of Variables
Hypothesized to Explain Changes in Employee Wage Incomes
Due to Employment in Sample Plants (ti - '3'

Variable
Standard Cumulative

Specification b Value Error r2

INTERCEPT 5.728^^^ 1.110
PREMP 0,1 -5.141^^^ .316 .285
AGE years -.005 .013
SEX 0.1 .199 .265
EDUC years .037 .050
FAMCH number .085 .183 .297
MOWKPL months .002 .005 .297
SIZRLF % .265^^^ .059
RLWAGE3 % .039^^^ .006
SKILL i ndex -1.^11*** .547 .357
UNDERR % -.124^^^ .020
UNPTR % -.022^^ .011 .413
COMM 0,1 -.515^ .307
MIG 0,1 .218 .322
RMIG 0,1 -.941^^^ .307 .428

R - .428 £. = 28.36 = 546 Mean of Dependent Variable(WCH13) = 2.948

♦Significant at the .10 level of t

♦♦Significant at the .05 level of t

♦♦♦Significant at the .01 level of t
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Table 27. Selected Statistics for Variables Included in the
Regression Analyses of Changes in Employee Wage Incomes

Variable Specification Mean
Standard

Deviation Minimum Maximum

WCH12 $ 1977 (OOO's) 1.751 2.570 -17.214 15.029
WCH23 $ 1977 (OOO's) 1.195^ 1.628 -8.566 9.735
WCH13 $ 1977 (OOO's) 2.948^ 2.506 -13.518 16.159
PREMP 0,1 .834 .373 0 1
AGE years 32.47 10.27 17 64
SEX 0.1 .517 .500 0 1
EDUC years 10.973 2.405 1 18
FAMCH number .218 .648 -2 5
MOWKPL months 34.727 25.785 1 93
SIZRLF % 2.628 2.346 .083 6.462
RLWAGE2 % 90.683 19.784 45.157 147.878
RLWAGE3 % 105.469 25.879 46.286 172.989
SKILL index .205 .243 0 1.281
UNDERR % 23.279 6.599 8.549 33.022
UNPTR % 11.642 11.399 -5.631 45.491
COMM 0.1 .177 .382 0 1
MIG 0.1 .152 .360 0 1
RMIG 0.1 .166 .373 0 1

WCH13 does not equal the sum of WCH12 and WCH23 due to
rounding error.
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of this section Includes analysis of the regression results for each

equation. The discussion Is organized according to the six groups of

explanatory variables Included In the equations. Where applicable,

the analysis Includes discussion of possible violations of the assump

tions of ordinary least squares multiple regression analysis which may

result In the statistical bias or Inefficiency of estimated coefficients.

Change In Worker Employment Status

The variable PREMP Is significant and has the expected Inverse

relationship with changes In wage earnings In both the t^ - and the
ti - t^ equations. But PREMP has an Insignificant and negative coeffi

cient In the t2 - t^ equation, while a positive coefficient Is hypoth

esized. It Is expected that the transfer of labor skills acquired In

previous employment will give workers greater upward wage mobility In

the new plant.

The means of the dependent and Independent variables Included In

all three equations by previous employment status and sex of the worker

are provided In Table 28. Examination of Table 28 Indicates that

previously employed workers do. In fact, have greater - t^ wage
gains {WCH23) as well as smaller t^ - t2 (WCH12) and t^ - t^ (WCH13)
wage gains than previously unemployed workers. Possible statistical

explanations for the Insignificant and negative coefficient for PREMP

In the t2 - t^ equation can be Identified by examining the means of

the Independent variables Included in that model In Table 28 and the

correlation coefficients In Appendix D. PREMP has significant (at the

.05 level of t) positive correlations with EDUC, RLWAGE3, and SKILL and
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Table 28. Means of Selected Variables by Previous Employment
Status and Sex

Variable

Previously Unemployed
Workers (PREMP = 0)

Previously Employed
Workers (PREMP = 1)

Male Female Male Female

WCH12 6,833 , 5,995 612 1,366

WCH23
(2,620)® (1,075) (3,176) (2,152)
1,127 762 1,618 848

WCH13
(1,401) (1,112) (2,319) (1,409)
7,960 6,755 2,230 2,213

AGE
(3,355) (1,497) (3,300) (2,361)
33.61 35.46 31.03 33.01

EDUC 9.93 10.56 11.32 10.78
FAMCH .22 .07 .33 .14
MOWKPL 30.83 32.57 36.79 33.40
SIZRLF .83 2.76 2.01 3.46
RLWAGE2 88.28 82.93 97.62 85.42
RLWAGE3 102.73 92.46 115.32 98.65
SKILL .10 .13 .26 .17
UNDERR 20.78 23.90 22.87 23.75
UNPTR 15.42 14.28 11.09 11.05
COMM .17 .26 .18 .14
MIG .22 .29 .13 .13
RMIG .22 .11 .14 .22

18 76 255 216

^Numbers in parentheses are standard deviations.
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significant negative correlations with AGE, SEX, UNPTR, and MIG. The

above noted correlations may cause the coefficient for PREMP to be both

negative and insignificant in the equation due to multicol-

linearity.

The insignificant and negative coefficient for PREMP in the

^2 " ̂3 also be caused by heteroscedasticity which is often
introduced by discrete variables. An £ test of the residual variances

for zero (0) and one (1) values of PREMP indicates that previously

employed workers are associated with a significantly greater residual

variance than previously unemployed workers in the - t^ equation.
The problems with multicollinearity and heteroscedasticity suggest

conceptual explanations for the insignificant negative coefficient for

PREMP in the t2 - t^ equation. PREMP is positively correlated with a

number of variables carrying positive coefficients and negatively

correlated with variables carrying negative coefficients in the tp - t-

equation. These relationships suggest that many previously employed

workers, while having higher average t2 - t^ wage gains, still do not

have t2 - t^ wage gains commensurate with other individual, plant, and

community characteristics which are in their favor. The reason for this

may be that many previously employed workers have little scope for tg -

t^ gains (as well as t^ - t^ gains) within this sample of rural plants
because the plants provide them with few opportunities to improve signif

icantly on previous wage earnings. The significantly greater residual

variance for previously employed workers in the t2 - t^ equation indicates

that the insignificance of PREMP may be due to variations in the degree
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of underemployment among workers in their previous jobs which affords

them with differing potentials for wage gains.

Demographic Variables

The age variable is expected to have a negative coefficient

in all three equations because older workers are hypothesized to be

both less competitive and more likely to have achieved their earning

potential in prior employment. The variable AGE has an insignificant

coefficient in all three equations and a positive coefficient in the

t2 - t^ equation.

To identify possible explanations for these results. Tables 29

and 30 provide a mean analysis of employee wage changes (WCH12, WCH23,

and WCH13) and total wage earnings in t-j and t^ for five age groups of

workers by sex. Table 29 contains the mean analysis for previously

unemployed workers (PREMP = 0), while Table 30 includes only previously

employed workers (PREMP = 1). Breaking down the mean analysis by PREMP

and sex allows observation of wage changes and wage earnings by age group

while controlling for two key determinants of wage changes. Means of

MOWKPL for each cell are provided so that the time factor may also be

taken into consideration.

Examination of Tables 29 and 30 reveals that there are no con

sistent trends in wage changes for either males or females across age

groups. Among previously unemployed workers, older males and younger

females have the greatest t^ - t2 gains; older males and females have

the greatest t2 - t^ gains; and older males and younger females have the
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greatest t^ - t^ gains. Among previously employed workers, younger

males and older females have the greatest t^ - t2 gains; older females
have the greatest t2 - t^ gains with no perceptible trend for males; and

younger males and older females have the greatest overall wage gains.

These observations suggest that the insignificance of the age variable

can be attributed to lack of a consistent relationship between wage

changes and worker age in the sample data. The positive coefficient

for AGE in the t2 - t^ equation appears to be partially substantiated

by the mean analysis.

The relatively large wage gains of many older workers in the

sample, and especially older female workers, suggest that older workers

are not necessarily more likely than younger workers to have achieved

their earning potential prior to employment in the sample plants. The

implication is that many older workers, and especially older females,

are underemployed in their previous jobs, and the sample plants give

them an opportunity to become more fully employed.

Multicollinearity may also be contributing to the prevailing

insignificance of AGE. AGE is noticeably correlated with EDUC (r^ = .348)

and MOWKPL (r^ = .360) and is also significantly correlated at the .05

level with PREMP, SEX, FAMCH, RLWAGE2, UNDERR, and MIG. Regression
p

of AGE on all other independent variables yields an ̂  of .33 with

SEX, EDUC, FAMCH, MOWKPL, UNDERR, and MIG significant at the .05 level

of ;t or greater.

SEX. Female employees are hypothesized to have relatively

greater t^ - t2 and t^ - t^ shifts and relatively smaller t2 - t^
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shifts in wage earnings than males. As expected, SEX has a significantly

positive coefficient in the t^ - equation and a significantly nega

tive coefficient in the - t^ equation. In the t^ - t^ equation, SEX
has the hypothesized positive coefficient but is insignificant.

Examination of the average wage changes by previous employment

status and sex of the worker in Table 28, page 126, suggests an explana

tion for the insignificance of SEX in the t^ - t^ equation. Among

previously employed workers, who constitute the majority of the sample,

the relatively greater t^ - gains and relatively smaller - t^
gains for female workers result in nearly equal t^ - t^ gains for males
and females.

The significantly greater-gains for females at job entry, with

previous unemployment controlled for in the equation, suggest that

females are more likely to be sporadically employed and/or underemployed

than males in their previous jobs. The significantly smaller wage gains

for females within the sample plants indicate that the plants provide

less skilled and lower paying jobs for female workers than for males.

The observation that female workers have greater gains at job entry

while being employed in plants with sharply lower wage levels and skill

requirements than males also indicates that females are more likely to

be underemployed in their previous jobs. But an equally appropriate

explanation for the greater entry level gains for females may be that

the sample plants, while offering generally lower wage and skill jobs

for females, still provide more opportunities for females to improve on

previous wage earnings than they do for males. There is no assurance
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that the wage levels and skill requirements of the sample plants hiring

male workers constitute a substantial improvement over previously

available jobs.

The insignificance of SEX in the t-j - t^ equation may also be

caused by heteroscedasticity and by intercorrelations between SEX and

other independent variables which also occur in the other two equations.

SEX is significantly correlated at the .05 level with PREMP, AGE, EDUC,

FAMCH, SIZRLF, RLWAGE3, and SKILL. £ tests indicate that female

workers are associated with significantly greater residual variances

than male workers in all three equations.

EDUC. Greater years of formal education are expected to be

indicative of greater labor skills and increased potential for wage

gains for workers over all three time periods. The variable, EDUC,

however, has a significantly positive coefficient in only the - t^

equation. In the t^ - equation, EDUC has an insignificant negative

coefficient, and in the t^ - t^ equation, EDUC has an insignificant

positive coefficient.

To investigate possible explanations for these insignificant

and unexpected relationships. Tables 31 and 32 provide mean analyses

of wage changes and wage earnings by four categories of EDUC and worker

sex for previously unemployed and previously employed workers, respec

tively. With the exception of - t^ wage changes {WCH23), examina

tion of Tables 31 and 32 indicates no consistent relationships between

years of education and wage gains for male and female workers. In terms

of t^ - t2 wage changes (WCH12), previously unemployed males and females
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with 12 years of education have the greatest gains, but among previously

employed workers, females with less than 8 years and males with 12 years

of education have the greatest gains. And previously employed male

workers with over 12 years of education have the smallest t^ - t2
gains (-$91) of any group. The persistently lower t^ - t2 gains for
workers with greater than 12 years of education may explain the negative

coefficient for EDUC in that equation.

Examination of the trends in overall wage gains (WCH13) in Tables

31 and 32 suggests that previously unemployed workers with more years

of education do tend to have greater overall gains. But among pre

viously employed workers, the greatest t^ - t^ gains are received by

workers with 12 years of education.

The insignificance of EDUC in the t^ - t2 and t^ - t^ equations
appears to be due to the relatively small gains associated with the

most educated workers in those periods. A possible explanation for this

occurrence is that the most educated workers already have relatively

high wage earnings in t-j and, therefore, have less scope for incremental

^1 ~ ^2 ^1 ~ ^3 because of the wage structure of the sample
plants and/or because they are comparatively less underemployed in their

previous jobs. The most educated workers do, however, realize the

greatest wage gains within the sample firms (t2 - t^) in all cases.

The variable EDUC is noticeably correlated with AGE (jr = .348)

and also has significant correlations with PREMP, SEX, RLWAGE3, SKILL,

and UNDERR. Regression of EDUC on all other independent variables

results in an R^ of .22 with PREMP, SEX, RLWAGE3, SKILL, and UNDERR

significant at the .05 level.



137

FAMCH. The effects of changes in the number of children in a

worker's family (FAMCH) on wage gains are measured in the tg - t^ and
the t-j - tg equations. Increases in the number of children in a worker's

family are hypothesized to motivate workers to achieve greater wage

gains resulting in positive coefficients in both equations. FAMCH has

a positive coefficient in both the t^ - t2 and the t^ - t^ equations

but is significant only in the t2 - t^ equation.

Mean analysis of wage changes associated with different values

of FAMCH supports a significant positive relationship between FAMCH and

^2 ~ ^3 gains but not t^ - t^ wage gains. The greatest t^ - t^
gains tend to be associated with greater values of FAMCH for female but

not for male workers. The mean analysis suggests that the inconsistent

relationship between FAMCH and overall wage gains can be attributed to

inconsistent variations in the t^ - t2 component of overall changes. As

noted previously, changes in family size over the t^ - t2 period are

not available in the survey data.

Time Variable

The time variable (MOWKPL) is included in the t2 - t^ and the

t^ - tj equations to control for and measure the effects of differing

lengths of employment in the sample plants on wage gains. MOWKPL has

the expected positive coefficient in both the t2 - t^ and the t^ - t^

equations, but is significant in only the t2 - t^ equation.

Mean analysis of wage changes associated with various lengths of

employment confirms the trend toward greater t2 - t^ gains with longer

periods of employment. But greater overall (t^ - t^) wage gains are
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not necessarily correlated with longer periods of employment because of

inconsistent variations in the t^ - tg component of overall changes.
MOWKPL is significantly correlated at the .05 level with AGE and FAMCH.

Plant Variables

SIZRLF. The plant size variable is significant and has the

hypothesized positive coefficient in each equation. These results

suggest that within the sample and with other variables held constant

employment in plants with greater size relative to the size of the local

labor force leads to greater wage gains for workers. These results

must be qualified, however, by the fact that the two largest plants in

the sample have predominately female work forces.

RLWAGE2 and RLWAGE3. The plant relative wage variables (RLWAGE2

in the t^ - equation and RLWAGE3 in the - t^ and t^ - t^ equations)
are significant and have the hypothesized signs in their respective

equations. These results indicate that within the sample and with other

variables held constant employment in plants with greater average wage

levels relative to the average manufacturing wage in the county results

in greater wage gains for workers.

SKILL. Plant skill levels are a significant variable in each

equation but, as in the regression analysis of family income changes

reported in Chapter 3, do not have the hypothesized positive relation

ship with wage changes in any time period.

Possible statistical explanations for the negative coefficients

include unreliability of the skill index used to measure plant skill
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levels which is discussed in Chapter 3 and multicollinearity, SKILL is

highly correlated with RLWAGE2 (r = .413) and RLWAGE 3 (r = .497) and

is also significantly correlated at the .05 level with PREMP, SEX, EDUC,

SIZRLF, UNDERR, and UNPTR. Regression of SKILL on other independent

variables results in an R^ of .36 using the remaining variables
included in the t^ - equation and for those included in the t^ - t«
and the t^ - t^ equations.

There also appear to be conceptual explanations for the negative

skill coefficients in each equation which can be identified through mean

analysis. Table 33 contains average wage changes and wage earnings in

each period by previous employment status (PREMP), three categories of

SKILL, and SEX. Examination of t^ - wage changes in Table 33

reveals that, while female workers in more highly skilled plants tend

to have greater t^ - wage gains, male workers in more highly skilled

plants tend to have smaller t^ - t2 gains. The negative coefficient for

SKILL in the t^ - t2 equation and, perhaps the t^ - t^ equation, appears
to be due to the relatively small gains for previously employed male

workers entering more highly skilled plants.

Examination of the total wage earnings figures in Table 33

suggests explanations for these findings which are consistent with the

interpretation of the results for the sex variable. First, previously

employed males working in higher skill plants tend to have higher wage

earnings prior to entry suggesting that they may be relatively less

underemployed in t-j and have less scope for wage gains between t^ and
t2 (and between t^ and t^). The greater wage gains in all periods for
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previously employed females in higher skill plants may result from

females being relatively more underemployed in t^. This point is
substantiated by the observation that females employed in higher skill

plants, unlike males, do not necessarily have the greatest wage earnings

prior to entry.

A second explanation is also consistent with the above observa

tions. Male workers in more highly skilled plants may have relatively

small wage gains because they remain underemployed. The generally low

skill indices for the sample plants indicate that the plants may provide

little scope for new workers to become more fully employed. While the

jobs provided for females in the sample plants are apparently less

skilled than for males, they appear to be a significant improvement over

previous alternatives.

Examination of tg - t^ wage changes in Table 33 shows that the

sample data tend to support the hypothesized greater within-plant wage

gains for workers employed in higher skill plants. The significant

negative coefficient for skill in the t2 - t^ equation suggests, then,

that the gains for workers in higher skill plants are not as great as

they should be based on the values of other independent variables

associated with these workers. Further analysis suggests that factors

which differentiate internal labor markets in high- and low-skill plants

may contribute to the negative coefficients. Table 34 provides the same

mean analysis as Table 33 except that overtime payments to workers have

been excluded from t2 and t^ earnings. Table 34 reveals a sharper

trend toward greater t2 - t^ wage gains for workers in higher skill
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plants. The tendency toward lower overtime payments in more highly

skilled plants reflects a desire on the part of management to hold down

labor costs in those plants which may result in smaller wage gains for

workers. Management desire to hold down labor costs could stem from a

need to recover relatively high training costs. This possibility is

supported by the high correlation (r = .823) between SKILL and the

average months of training per worker in the plant.

Table 33 reveals that the hypothesized relationship of greater

overall wage gains associated with employment in higher skill plants

tends to be supported by the data for female workers but not for male

workers. Male workers in the medium skill category have the greatest

ti - t^ wage gains and the greatest total wage earnings in t^. In

Table 34, however, the exclusion of overtime payments in t^ results in
the expected trends in overall wage gains and t^ wage earnings for both

males and females. Since t^ - t^ wage changes are determined by the

t^ - t2 and t2 - t^ components, the explanations discussed above are

all relevant to the negative coefficient for SKILL in the t^ - t^

equation.

Community Variables

UNDERR. Greater rates of underemployment are hypothesized to

suppress community wage rates and worker wage gains due to job entry

(t-j - t2) and due to within-firm mobility (t2 - t^). UNDERR is signifi

cant and has the hypothesized inverse relationship with wage gains in

all three models. The interpretation of these results is that, with other
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things being equal, a greater rate of underemployment in a community

results in lower wage gains for workers employed in a sample plant in

that community.

UNPTR. Greater rates of unemployment and potential labor force

entry are also expected to suppress wage rates in a community resulting

in smaller wage gains over each time period. UNPTR has the hypothesized

sign in each equation but is significant at the .10 level of t or

better in only the t^ - t^ equation. UNPTR is significant at the 11%

level of t in the t2 - t^ equation and at the 20% level of ;t in the

t^ - tg equation.

The insignificance of UNPTR in the t^ - and the tg - t^
equations may be caused by intercorrelations with other independent

variables. Correlations between UNPTR and PREMP, SIZRLF, RLWAGE2,

RLWAGE3, SKILL, and UNDERR are significant at the .05 level. Regression

of UNPTR on other independent variables in each equation results in an
2R of .21 for variables in the t^ - model and .18 for variables in

the - tj and t^ - t^ models. As reported in Chapter 3, the insig

nificance of UNPTR may also result from specifying UNPTR using 1970 data,

while the conceptually appropriate measurement is for the year in which

a worker began employment in a sample plant.

Mean analysis of wage gains associated with three categories of

UNPTR by previous employment status and worker sex supports the hypoth

esized trends. Smaller t^ - - t^, and t^ - t^ wage gains, as

well as smaller t^ and t^ total wage earnings are associated with higher

rates of unemployment and potential labor force entry.
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Residence Status Variables

COMM. Commuting workers are hypothesized to have greater wage

gains than local workers in all three time periods because it is expected

that commuting workers will be more aggressive and experienced and tend

to provide skills not available among local workers. The results of

the regression analyses indicate, however, that, with other factors

being equal, commuting workers tend to have smaller wage gains than local

workers in all three time periods. The variable COMM has a negative

coefficient in all three equations and is significant in the t^ - t~
b O

and the t^ - t^ equations.

The unhypothesized coefficients may be the result of multicol-

linearity because other independent variables in the equations also

measure characteristics which differentiate commuting and local workers.

These correlations are noted in the results of the analysis of family

income changes in Chapter 3. While most of these correlations are not

in the hypothesized direction, they may contribute to the expected

coefficients for COMM in the regression equations.

Mean analysis of employee wage changes and total wage earnings

by residence status and sex for previously unemployed (Table 35) and

previously employed workers (Table 36) suggests conceptual explanations

for the insignificant and negative coefficients for COMM. Examination

of these tables indicates that, while commuting females have greater

wage gains than local females in most cases, the negative coefficients

for COMM in each equation may be due to the sharply lower wage gains for

previously employed cormiuting males in each time period. Further
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examination of Table 36 suggests that the relatively small wage gains

of commuting males may stem from a tendency for commuting males to be

less underemployed than local males in t^ and, therefore, have less

scope for wage gains. This explanation is supported by the observa

tion that previously employed commuting males also have sharply higher

total wage earnings than their local counterparts in t^. Previously
employed commuting females, on the other hand, have lower wage earnings

in t^ and greater wage gains than previously employed local females.

This suggests that commuting females may tend to be more underemployed,

as well as more likely to be previously unemployed, in t-j and, therefore,
have greater scope for wage gains than their local counterparts.

The mean analysis in Tables 35 and 36 reflects the differing

characteristics of commuting males and females which are also noted in

Chapter 3. £ tests of the residual variances for zero (0) and one (1)

values of COMM in the regression equation indicate the presence of

heteroscedasticity. Commuters are associated with a significantly

greater residual variance than noncommuters in each equation.

MIG. Migrating workers are also hypothesized to have greater

wage gains than local workers in all three time periods because it is

expected that they will tend to be more aggressive and experienced and

provide skills not available among local workers. The results of the

regression analyses suggest that, while migrants do tend to have greater

wage gains than locals, with other things being equal, the gains are

not significantly different.

The insignificance of MIG may be the result of multicol1inearity
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and/or heteroscedasticity. The results of the analysis of family income

changes reported in Chapter 3 reveal a number of correlations between

MIG and other independent variables also included in this analysis.

Migrant workers tend to be older and more likely to be previously un

employed and female than local workers. Migrants also tend to be

employed in smaller, lower wage plants in areas with lower rates of

underemployment and unemployment. £ tests of the residual

variances for zero (0) and one (1) values of MIG also indicate the

presence of heteroscedasticity in each equation. Migrant workers are

associated with significantly greater residual variances in the t2 - t^

and the t-j - t^ equations.

Examination of the average wage gains associated with local and

migrant workers in Tables 35 and 36, pages 146 and 147, respectively,

and of plant and community characteristics associated with locals and

migrants by sex in Table 24, page 121, reveals that the presence of

heteroscedasticity and the insignificance of MIG may be due to the

differing characteristics 6f male and female migrants. Migrant males

tend to have greater total wage earnings in both t-j and t^ than local

males. And while previously unemployed male migrants have greater wage

gains than their local counterparts, previously employed male migrants

have greater gains than locals in only the t2 - t^ period. Male migrants

also tend to be more educated and employed in more highly skilled plants

in areas of lower underemployment and unemployment than any other group.

These observations suggest that male migrants, as a group, tend to work

in more highly skilled jobs than their local counterparts. And the
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relatively low overall wage gains observed among previously employed

migrant males may result from less underemployment within this group

in t^.

Migrating female workers, on the other hand, seem to be charac

terized as less educated workers who fill less skilled jobs and who are

more likely to be unemployed and underemployed in t^ and thus have

greater scope for wage gains. While migrating females tend to have

greater overall wage gains than local females, previously employed

migrant females have lower total wage earnings than their local counter

parts in t^ and t^.

RMIG. Return migrant workers are expected to have lower wage

gains than local workers because it has been shown in previous research

that return migrants often sacrifice wage earnings in order to return

to their local areas to live and work. The results of the regression

analysis support this hypothesis. The variable RMIG has a negative

coefficient in each equation and is highly significant in the t^ -
and the t-j - t^ equations.

The mean analysis in Tables 35 and 36 indicates that the insignif

icance of RMIG in the t2 "^3 equation is due to the absence of a con

sistent trend in tg - t^ gains within the group of return migrants.

Previously unemployed male return migrants have greater t^ gains
than their local counterparts, and previously employed male return

migrants have lower t2 - t^ gains than their local counterparts. And

previously unemployed female return migrants have marginally lower

^2 ^2 while previously employed female return migrants have
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higher tg - gains than their local counterparts.

Tables 35 and 36, pages 146 and 147, respectively, also reveal

differences between male and female return migrants. The significantly

negative coefficients for RMIG in the t^ - and t^ - t^ equations

appear to be due to the markedly lower (and negative) gains of previously

employed male return migrants in these periods. But previously employed

female return migrants have greater t^ - t2 and t^ - t^ wage gains than

their local counterparts. Further analysis indicates that return

migrating females tend to be employed at greater skill levels than local

females.

Other Statistical Properties of the Models

The six assumptions involved in the unbiased and efficient esti

mation of population parameters using multiple regression analysis are

discussed in Chapter 3. Possible problems with heteroscedasticity,

multicollinearity, and stochastic independent variables have been dis

cussed in the preceding analysis of the regression results. The only

assumption requiring further discussion is that of specification bias.

Plots of the error terms against the dependent variable and each

of the continuous independent variables for each equation indicate that

the linear forms specified in each model are appropriate. The plots

of the error terms against the dependent variable for each equation

indicate, however, that each model tends to consistently under

estimate both large and small changes in wage earnings. The result is

a noticeable direct linear relationship between the error terms and

the dependent variable for each equation. This observation, along with
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the low ̂  for each model, suggests that relevant explanatory variables

have been omitted from the equations. If the omitted variables are

correlated with any variables already included in the models, then the

coefficients estimated for those included variables may be both biased

and inefficient. Analysis of the observations having extreme residual

values in the regression equation does not reveal any similarities

which suggest the nature of any omitted explanatory variable(s).

Conclusions

The objective of the analysis of changes in the employee wage

component of family incomes included in this chapter has been to further

clarify the role of the characteristics of individual workers, plants,

and communities hypothesized to influence changes in both employee wage

incomes and family incomes due to employment in new rural manufacturing

plants. The regression results reported in this chapter support the

central hypothesis of this study: that individual, plant, and community

characteristics interact to determine how incomes change due to employ

ment in new rural manufacturing plants. The emphasis has been to examine

the role of variables which prove to have either insignificant or

unhypothesized effects on changes in wage earnings and family incomes.

The most significant factor affecting overall changes in worker

wage earnings is a change in a worker's employment status from employed

to unemployed. The analysis of the regression results also indicates
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that the degree to which workers are underemployed^^ in previous jobs
and in jobs provided by the sample plants is an important determinant

of changes in wage earnings.

Previous work experience does not contribute significantly or

positively to wage gains earned by workers in the sample plants. This

finding may indicate that skills attained in previous jobs are not

necessarily transferable to work in the sample plants. The insignifi

cance of PREMP in explaining within-plant gains may also be explained by

variations in the degree of underemployment among previously employed

workers which affords them with differing potentials for wage gains or

by the limited potential the sample plants provide to improve wage

earnings.

As in the analysis of changes in family incomes in Chapter 3,

demographic characteristics of individual workers are not highly signif

icant in explaining overall changes in wage earnings. But this analysis

does suggest conceptual explanations for the overall insignificance of

each of the demographic variables, all of which involve underemployment.

Worker age appears to be insignificant because it is not necessarily

indicative of the tendency for workers to have achieved their earning

potential in previous employment. It appears that in the rural labor

markets studied many older workers, and particularly older female

workers, are underemployed in their previous jobs and have considerable

scope for wage gains.

23
The definition of underemployment used here is the extent to

which workers are employed at less than their wage earning potential.
This definition includes sporadic employment and both voluntary and
involuntary underemployment.
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The insignificance of worker sex in explaining overall wage

changes seems to be caused by the tendency for the greater gains for

females at job entry to be offset by the smaller gains for females

within the sample plants. The significant positive coefficient for

worker sex in the t^ - equation indicates that female workers are

either more likely than males to be underemployed in their previous jobs

or have greater opportunity than males to improve on previous wage

earnings by working in the sample plants. The greater gains for females

due to job entry appear to be offset because females tend to be

employed in lower wage and skill plants that offer less scope for

within-plant wage gains.

The data tend to support the hypothesis that more years of

formal education lead to greater overall wage gains for workers with no

more than 12 years of school. But the relatively low wage gains at job

entry for the most educated workers appear to be causing the insignif

icance of education in explaining overall wage changes. This occurrence

may be the result of relatively low levels of underemployment among more

educated workers or of the limited opportunities the sample plants pro

vide for more educated workers to achieve substantial wage gains.

Greater years of formal education do, however, enable workers to achieve

significantly greater wage gains within the sample plants and to achieve

greater total wage earnings.

Plant variables measuring plant relative size, plant relative

wage levels, and plant skill levels prove to be significant determinants

of changes in wage earnings among the sample workers. The role of
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plant size must be interpreted carefully because the largest plants in

the sample have predominantly female work forces. Plant skill levels,

which have an unexpected inverse relationship with family income

changes in Chapter 3, also have a significant inverse relationship

with changes in wage earnings in all periods. The negative coefficients

appear to be caused by the relatively small wage gains of previously

employed males in more highly skilled plants. Female workers in more

highly skilled plants have the expected greater wage gains in all

periods. The significant negative coefficients for the skill variable

may be explained by relatively low levels of underemployment among

males employed by higher skill plants, by the limited opportunities the

higher skill plants provide for males to improve wage earnings, and by

factors including overtime policies and job training costs, which

differentiate internal labor markets in high- and low-skill plants.

Despite measurement problems associated with specifying the

roles of underemployment and unemployment and potential labor force

entry, these variables prove to be significant determinants of wage

changes. The apparent role of underemployment in interpreting the

results of this chapter suggests that more attention be given to both

the measurement and effects of underemployment in rural labor markets.

The analysis of the relative wage gains of local and nonlocal

workers supports the hypothesis that return migrants, as a group,

tend to accept relatively small wage gains, and even wage losses, to

return to their home areas. But differences in the characteristics

of male and female commuters and migrants appear to be causing commuting
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workers to have unexpectedly lower overall gains and migrating workers

insignificantly greater gains than local workers. Commuting males

appear to be less underemployed and migrating males both more skilled

and less underemployed than their local counterparts. Commuting and

migrating females, on the other hand, appear to be workers with equal

or lower skills who are relatively underemployed when compared to their

local counterparts. The findings suggest that the hypothesis that

commuters and migrants as groups have greater scope for wage gains

because they tend to provide skills not available in the local work

force is incorrect because of the influence of underemployment on wage

gains and because commuters and migrants do not comprise homogeneous

groups.



CHAPTER 5

IMPACT OF THE SAMPLE PLANTS ON THE DISTRIBUTION OF FAMILY

INCOMES AND THE ALLEVIATION OF POVERTY

This study has, so far, focused on the identification of factors

effecting changes in family incomes and employee wage incomes due to

employment in new rural manufacturing plants. The preceding analyses

also include an examination of changes in the distribution of well-being

incomes within the sample of rural manufacturing workers. In this

chapter, the scope of the study is broadened, and the primary round

impacts of employment in new manufacturing plants on the distribution

of family incomes and on the alleviation of poverty within the sample

communities are investigated.

The first section of this chapter includes a description of the

methodology used to examine primary round distributive impacts and an

analysis of the results. The second section of the chapter focuses on

the impact of employment in the sample plants on the alleviation of

poverty. The final section presents the conclusions of the analysis.

Primary Round Impacts on the Distribution of Family Incomes

Method of Analysis

The method used to analyze community distributive impacts

includes three steps. The first step is to estimate the quintile

ranges and quintile means of a family income distribution which is

the aggregate, or average, of the 24 counties included in the study

157
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using 1970 census data. The second step is to adjust the estimated

quintile ranges and means to 1977 price levels. The final step is to

assess the primary round distributive effects of employment in the

sample plants by examining the frequencies of sample families in each

quintile of the aggregate distribution based on family incomes before

and after employment.

The reason for combining the distributions of the 24 sample

counties into one aggregate distribution is that the procedure used to

draw the sample was designed to obtain a random and efficient sample of

plants and of employees within those plants but not a random and effi

cient sample of plants and workers within each county. As a result,

there are not necessarily enough plant or employee observations in each

county to analyze countywide distributive effects on a county-by-county

basis. By aggregating the sample counties and combining employee

observations, there are sufficient observations in each quintile of the

aggregate distribution to permit useful analysis. This analytical

approach essentially shows how employment in a random sample of manu

facturing plants influenced the distribution of incomes in the average

county in which the plants are located.

The method of analysis involves two major assumptions. Since

1970 census data are used to estimate the aggregate income distribution

of the 24 sample counties and because individual workers in the sample

became employed in the sample plant between 1970 and 1977, the major

assumption of this method is that the aggregate distribution remained

static between 1970 and 1977. If the aggregate distribution was not



159

static, the actual quintile means and ranges will be different from

those estimated, and the frequencies of sample family observations in

each quintile will be distorted. This assumption is necessary because

data required to estimate the distribution of income in the sample

counties are only available for 1970 and other census years. While the

income distributions in the sample counties probably changed between

1970 and 1977, there is no reason to believe that they changed enough

to seriously distort this analysis.

A second assumption involved in this method of analysis is that

the employee sample is equally efficient in each of the 24 sample

counties combined into the aggregate distribution. As noted above, the

sampling method used to collect the employee sample violates this

assumption. But the bias introduced by this problem is reduced somewhat

by aggregation of the sample counties and sample families rather than

doing the analysis on a county-by-county basis.

Estimation of Characteristics of the Aggregate Distribution

The income distribution characteristics which are estimated for

this analysis are the quintile ranges, quintile means, and the overall

mean of the aggregate distribution for the 24 sample counties. The

data provided by the 1970 census used to estimate the aggregate

distribution are the number of total families in each county within

2415 income categories. These frequencies for each category are summed

24
U.S. Department of Commerce, Bureau of the Census, 1970 Census

of Population (Washington, D.C.: U.S. Government Printing Office, 1972).
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across the 24 sample counties, and the resulting totals are used to

calculate the cumulative percentage of the total population of families

in each successive income category. The cumulative percentage distribu

tion is then divided into five groups (quintiles), each containing 20%

of the total families, and the means and ranges of each quintile are
OC

estimated by linear interpolation.

The assumptions involved in using the categorical census data to

compute these characteristics of the aggregate distribution are several:

First, because the census data are reported with an open-ended category

for the highest income group ($50,000 or more), it is necessary, in

order to do the interpolation, to assume a maximum income for the open-

ended category. For the purpose of this study, the maximum is assumed

to be $100,000 for each county. Calculations using other maximum values

result in very little difference in the means of any quintile or in the

ranges of any of the lower four quintiles.

A second assumption which is made in estimating the character

istics of the aggregate distribution is that the mean income earned by

families in each of the census income categories is the same as the

median of that category. While this is probably not the case, the

assumption is necessitated because the census data, as reported, do

not provide enough information to characterize the distributions any

differently. The final assumption, made for the purpose of interpolation.

25
The linear interpolation procedure was done using a computer

algorithm developed by John Devine and Morgan Gray, Instructor and
Research Associate, respectively. Department of Agricultural Economics
and Rural Sociology, The University of Tennessee, Knoxville, Tennessee,
1978.
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is that of linearity between each of the points in the cumulative

percentage distribution. The limitations of the census information

also require that some assumption be made regarding the functional form

of the distribution as a whole.

The final step in the estimation of the characteristics of the

aggregate distribution is to inflate the quintile means and ranges to

1977 price levels so that they are comparable to the sample income data.

The 1970 census data are reported in 1969 dollars. The adjustments are

made using the U.S. Department of Labor unadjusted Consumer Price Index

for all items.

Primary Round Distributive Impact of Employment in the Sample Plants

The primary round impact of the sample plants on the distribu

tion of income in the sample counties is assessed by examining the

frequencies of sample families in each quintile of the aggregate dis

tribution based on family incomes before (t^) and after (t^) employment
28in the sample plants. For this purpose. Table 37 provides the

estimated quintile ranges and means of the aggregate distribution and

26
Attempts were also made to fit nonlinear forms to the cumulative

distribution, but there was no reason to believe that these forms result
in more or less bias in the estimated characteristics of the distribu
tion than do linear forms.

27
U.S. Department of Commerce, Office of Business Economics,

Survey of Current Business, Vols. 49-53.

28
In this analysis the family incomes of sample workers are not

adjusted for family size to reflect well-being. While adjusting incomes
for family size might provide a more valuable measure for assessment
of relative changes in family welfare, it is not possible to make these
adjustments in the census data.
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the frequency of employee sample representation in each quintile in t.
-1

and t^.

Examination of Table 37 shows that most of the sample families

(80%) have family incomes that place them in the middle three quintiles

of the distribution before employment in the sample plants (t^). And
while more families (46%) are in the lowest two quintiles in t^ than
in the highest two quintiles (30%), relatively few families (14%) are

in the lowest quintile. Also, the 79 sample families in the lowest

quintile in t^ have an average income ($3,687) higher than the average

for that quintile ($2,672).

After employment in the sample plants (t^), the majority of the

sample families (84%) are still in the middle three quintiles, but more

sample families have shifted into the third and, especially, the fourth

quintile. Also, in t^ only 23% of the sample families remain in the

lowest two quintiles, while 50% are in the highest two quintiles. One

percent of the sample families is in the bottom quintile in t^. while

15% are in the top quintile.

The sharp movements of sample families into higher income quintiles

between t^ and t^ show that employment in the sample plants is moving

many families to higher relative income levels. Between t^ and t^ there

is also a gain in the percentage of sample families in the middle

quintile (24% to 27%) and in the middle three quintiles (80% to 84%) of

the aggregate distribution. These movements do not, however, necessarily

indicate that employment in the sample plants is contributing to a more

equal distribution of income because relatively few of the sample families

participating in these gains are in the lowest income quintile in t^.
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The Distributive Gains of Local and Nonlocal Families

The importance of the degree to which local and nonlocal families

compete for the jobs and income gains stemming from growth in manufactur

ing employment in a community depends on whether the level of analysis

is local, regional, or national. At the local level the income gains

accruing to workers coming from outside the community to take jobs in

a new plant are leakages which reduce the potential for distributive

gains within the community. But as the area of analysis becomes larger

(regional or national), smaller percentages of workers come from outside

the borders of the study area, and the relevance of local-nonlocal com

petition diminishes. To examine the relative gains of local, commuting,

migrating, and return migrating workers. Table 38 provides the frequencies

of sample families by residence status in each aggregate income quintile

in t.| and t^.

Table 38 shows that local families are more likely than any other

group to be in the lowest quintile (16%) and the lowest two quintiles

(52%) in t^. Local families are also the least likely to be in the top

quintile (4%) or the top two quintiles (27%) in t^. In t^, 23% of the
local families remain in the lowest two quintiles with only return

migrant families (29%) more likely to be in those two quintiles in t_.
O

Local families also have the smallest percentage representation in the

top quintile (11%) and the top two quintiles (36%) in t^.

Commuting and migrating families have the smallest percentage

representation in the lowest quintile and smaller representation than

local families in the lowest two quintiles in t^. Commuting and migrating
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families also have the greatest representation in the highest quintile

and greater representation than local families in the top two quintiles

in t^. In t^ commuters and migrants have the smallest representation

in both the bottom quintile and the bottom two quintiles while having

by far the greatest representation in the top quintile and the top two
2Qquintiles. Tests using the Z statistic indicate that local, commut

ing, and migrating families do not have significantly different percentage

movements out of the bottom two quintiles between t-j and t^. Commuters

do, however, have significantly greater percentage gains than locals

in the top two quintiles.

Return migrating families have the lowest representation in the

bottom two quintiles and the greatest representation in the top two

quintiles in t^. In t^ return migrants have the greatest presence in

the bottom two quintiles but still have greater representation than

local families in the top two quintiles. Tests using the ̂ statistic

indicate that return migrating families have significantly smaller

movements out of the bottom two quintiles and significantly smaller

movements into the top two quintiles than local families.

The analysis indicates that local and migrating families are

achieving nearly equal relative income gains due to employment in the

sample plants and that commuting families have significantly greater

29
tests are conducted by comparing the proportional changes of

families in the specified quintiles between ti and t3 for the different
residence groups. Z statistics are computed using the method specified
by Miller and Freund, Source: I. Miller and J. E. Freund, Probability
and Statistics for Engineers (Englewood Cliffs, NJ: Prentice-Hall,
Inc., 1965), pp. 193-197.
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gains than local families in the highest incoine quintiles. Only return

migrating families have smaller relative gains than local families. But

while jobs in the sample plants are enabling local families to make

substantial gains, only 16% of the local workers employed come from

families in the lowest income quintile. The 43 local families who are in

the lowest quintile in t^ comprise only 8% of the total sample of families

with members employed by the sample plants.

Primary Round Impacts on the Alleviation of Poverty

The purpose of this section is to describe the impact of employ

ment in the sample plants on the alleviation of poverty among the sample

families. This section also includes analyses of the diminution of

poverty among different residence groups and of the influence of family

labor force participation patterns on poverty status.

The description of the impact of the sample plants on the distri

bution of family incomes in the preceding section is based on family

incomes which are not adjusted for family size or age. The results of

that analysis, therefore, are not necessarily indicative of the extent

to which family member employment in the sample plants is alleviating

poverty among the sample families. To examine changes in poverty status

in this section, the sample families are classified as being either in

or out of poverty in the periods before (t^) and after (t^) employment

in the sample plants. The poverty definitions used are those provided

30in the 1970 census for families of different ages and size adjusted

30U.S. Department of Commerce, Bureau of the Census, 1970 Census
of Population (Washington, D.C.: U.S. Government Printing Office, 1972).
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to 1977 price levels using the U.S. Department of Labor unadjusted

Consumer Price Index for all items.

The frequencies and percentages of sample families remaining in

poverty, escaping poverty, entering poverty, and remaining out of poverty

are provided in Table 39. Examination of Table 39 shows that 86% of the

sample families are not in poverty either before or after family member

employment in the sample plants, while 11% of the families escape

poverty, 2% remain in poverty, and 1% enter poverty. Only 73 families

or 13% of the total are in poverty in t^, and 16 families or 3% of the

total are in poverty in t^. There is a net movement out of poverty of

58 families or 10% of the total sample.

Changes in Poverty Status for Local and Nonlocal Families

To examine the extent to which employment in the sample plants

is affecting the poverty status of local and nonlocal workers. Table 40

shows frequencies for each change in poverty status by family residence

status. While the migrant and return migrant groups are the most likely

to have families remain in poverty, they are also the most likely to

have families escape poverty between t^ and t^. Return migrants are

also the most likely to have families entering poverty. The vast

majority of each group are not in poverty in either period, with the

commuting group having the greatest percentage of workers not in poverty

in either period.

31U.S. Department of Commerce, Office of Business Economics,
Survey of Current Business, Vols. 49-58.



169

Table 39. Frequencies of Changes in Family Poverty Status Between
t-j and t^

Change in Frequency
Family Poverty Status ^ (%)

Poverty (t,) - Poverty (t-) 11
(2)

Poverty (t,) - Nonpoverty (t-) 63
(11)

Nonpoverty (t,) - Poverty (t-) 5
(1)

Nonpoverty (t,) - Nonpoverty (t-) 475
(86)

Total 554
(100)
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Migrant families have the greatest percentage net movement out

of poverty (13%) followed by local families (11%) and return migrant

families (10%). While most of the 34 local families who are in poverty

in t^ escape poverty in t^, these 34 families comprise only 6% of the

total sample of workers employed in the sample plants.

Changes in Poverty Status Associated with Changes in Family Labor

Force Participation

The results of the analysis of factors influencing changes in

family incomes reported in Chapter 3 indicate that changes in family

labor force participation patterns are the dominant variables affecting

changes in family income in the sample. To determine the role of these

changes on family poverty status. Table 41 shows the relationship

between changes in poverty status and changes in family labor force

participation between t^ and t^. In Table 41 family labor force changes

are defined in terms of the sex and number of spouses working in each

period so that the role of worker sex on changes in family poverty

status can also be observed.

Table 41 shows that 42% of the families escaping poverty between

t-j and t^ do so by adding one or more spouse to the labor force (O-jM^,
O1F3, O-jB^, The remaining 58% of the families escaping

poverty do so with no change in the number of spouses in the labor

force (M-iM^* ^^F^, M^F^, Fi^^). Also, while 35% of the families leaving

poverty are aided by the employment of a male spouse (O^M^, M^M^, F^M^,

F^B^), 64% are aided by the employment of a female spouse (O^F^, F^F^,
M1F3, M^Bj). Of the 475 families not in poverty in either period, 31%
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have just one spouse in the labor force in each period F^F^,
M1F3, F^Mg), 36% have both spouses working in each period (B^B^), 23%
add a spouse (M^B^, F^B^), and 10% lose a spouse B^F^).

Conclusions

The analysis of distributive impacts in this chapter indicates,

within the methodological assumptions, that families with spouses

employed in the sample plants are achieving considerable relative income

gains within the sample counties. While most sample families are con

centrated in the middle of the aggregate distribution, it cannot be

concluded that the new manufacturing jobs are contributing to a more

equal distribution of income, either in a local or regional sense,

because relatively few of the sample families are from the lowest income

quintile. Also, the analysis suggests that when distributive effects

are viewed from the local level, there are leakages to nonlocal families

who tend to have greater incomes relative to local families both before

and after employment in the sample plants. Commuting families tend

to have greater relative income gains than local families while return

migrating families tend to have smaller gains.

The investigation of the effects of family member employment in

the sample plants on the alleviation of poverty tends to support the

implications of the distribution analysis. While most of the previously

poor sample families escape poverty after employment, comparatively few

of the sample families are previously poor. Only 13% of the sample

families are in poverty before employment, and only 6% of the sample
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families are local families who are previously poor. The analysis of

poverty impacts suggest, as do the findings in Chapter 3, that working

female spouses play an important role in helping the sample families

escape poverty and stay out of poverty.



CHAPTER 6

CONCLUSIONS, IMPLICATIONS, AND NEEDS FOR FURTHER RESEARCH

The key objectives of this study are to investigate the role of

individual, family, plant, and community variables affecting changes

in employee wage incomes and total family incomes due to employment

in new rural manufacturing plants. This study also endeavors to

describe the primary round effects of new manufacturing jobs on the

distribution of income and the alleviation of poverty in rural Tennessee

counties. The analysis is carried out using primary data from a sample

of rural Tennessee manufacturing plants and employees. This chapter

contains a summary of the key conclusions of the analysis, a discussion

of the implications of the study, and recommendations for further

research.

Conclusions

Data Collection

The method used to select the sample of plants and communities

studied yielded a random sample of plants locating in rural Tennessee

counties between 1970 and 1973 and a county sample which was weighted by

the frequency of plant locations in each county during that period.

Information from secondary sources indicates that the sampling methods

used resulted in a sample of plants and communities which does not

represent all plant and community types in rural areas of the state.

176
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In future studies it may be desirable to purposely stratify plant and

community samples to insure the inclusion of all relevant plant and

community types.

Collection of employee data at the place of work required

flexibility in survey procedures in order to gain the compliance of

plant management. Methods used ranged from random selection with

personal interviews to mass distribution of questionnaires with voluntary

participation. Descriptive analysis of the resulting employee sample

suggests that the different methods may introduce sample bias. To help

eliminate the possibility of sample bias in future studies of this type,

it may be desirable to use a consistent employee-sampling procedure for

each plant.

A large number of employee observations were deleted from the

sample because they reported no source of income in the period prior to

employment in the sample plants. While some of the deleted observations

may have legitimately had zero income prior to employment, it is assumed

that this constitutes an incomplete reporting of income. Many of the

deleted observations are young workers who are new labor force partici

pants and who resided with parents prior to employment in the sample

plants. These deletions may bias the employee sample used for this

analysis against very low income workers and previously unemployed workers,

In future studies more specific treatment of previous income sources and,

especially parent contributions, during data collection may eliminate

the need to make these deletions.
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Variables Affecting Income Changes

The most important factors affecting changes in worker and family

incomes are changes in the employment status of workers and spouses which

coincide with employment in the sample plants. The greatest family

income gains are associated with families adding a spouse to the employed

labor force, while the greatest losses are associated with families

losing a spouse from the employed labor force. New jobs provided by the

sample plants contribute to a net gain in the number of families with

both spouses employed. These results suggest both the importance of

working female spouses for rural families and the conclusion that many

rural families feel they cannot obtain an acceptable standard of living

with only one employed spouse.

The analysis of changes in employee wage earnings shows that it

is not only the opportunity that new jobs provide for family members to

become employed but also the scope new jobs provide for workers to escape

underemployment which are important factors affecting income changes.

While the sample plants are providing opportunities for many previously

employed workers to become fully employed, it also appears that many

workers have little opportunity to become fully employed and achieve

significant wage gains in the sample plants. In the context of the rural

labor markets studied, which are normally characterized by both high

unemployment and high underemployment, these results are not surprising.

Also, in the context of rural labor markets, it is probable that the

underemployment in evidence among the sample workers is both voluntary

and involuntary in nature. The dominant influence of family labor force
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participation patterns and underemployment suggests that these factors

be considered when interpreting other results.

The demographic characteristics of workers are not highly

significant variables in the analysis of changes in family incomes or

employee wage earnings. The apparent explanations for their insignif

icance are consistent with the prevalence of underemployment in rural

labor markets and the demonstrated importance of changes in family

labor force participation. Middle-age families have greater average

income gains than younger and older families but are also more likely

to be associated with family labor force participation patterns (i.e.,

the addition of a spouse to the labor force or the maintenance of two

spouses in the labor force) which yield the greatest gains. And while

older males receive relatively small incremental wage gains from employ

ment in the sample plants, older females receive relatively large

incremental gains. Female workers are associated with average family

income gains equivalent to those for male workers and are also associated

with family labor force participation patterns which yield the greatest

gains. Male and female workers are also associated with nearly equal

overall wage gains despite the fact that females are employed in lower

wage and skill jobs. The analysis of wage changes indicates that many

female workers, and particularly older female workers, are underemployed

in their previous jobs and that the sample plants give them an oppor

tunity to become more fully employed. Male workers, and particularly

older male workers, apparently do not have the opportunity to sub

stantially improve on previous earnings in the sample plants.
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Educational attainment does not contribute significantly to wage

gains at job entry or overall wage gains but does contribute signifi

cantly to family income and within-plant wage gains of workers. The

analysis suggests that while more formal education tends to lead to

greater overall wage gains for workers with no more than a high school

education the most educated workers have relatively small overall gains.

The most educated workers apparently have relatively small gains because

jobs as production workers in the sample plants provide them with

little opportunity to improve on previous wage earnings and/or because

they are relatively fully employed in their previous jobs. The signifi

cance of education in explaining family income gains, while it is

insignificant in explaining overall wage gains, suggests that education

does enhance family competitiveness in the work force. In fact, further

investigation shows that both male and female workers associated with

families having two spouses in the labor force in either t^ or t^ have
greater average years of education than males and females associated

with families not having two spouses working in either period.

Measures of plant relative size, plant relative wage levels, and

plant skill requirements are significant determinants of changes in

family incomes and employee wage incomes in all periods. These results

indicate the validity of Bryant's conceptualization of rural labor

markets. Plant size relative to the labor force is intended to measure

the pressure placed on community labor resources and wage rates by the

sample plants. Its significance must, however, be interpreted carefully

because of its strong correlation with worker sex. Because the larger
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sample plants have predominantly female work forces, the real contribu

tion of the larger plants may be the opportunities they offer for

families to add a member to the labor force. There is no assurance

that large plants hiring predominantly males will have the same effect.

Plant relative wage levels are apparently effective in measuring

the potential new plants provide workers to improve on previous wage

earnings and family incomes. Plant skill levels, measured by a weighted

index of the percentages of skilled, semiskilled, and unskilled produc

tion workers in a plant's work force, are significant but have an unex

pected inverse relationship with changes in wage earnings in all periods

and with changes in family incomes. The negative coefficients are

explained at least partially by the relatively small wage gains of males

employed in higher skill plants. The analysis suggests that these

workers may be relatively fully employed in their previous jobs and have

less scope for wage gains and/or that even the more highly skilled plants

in the sample may provide little opportunity for improvement on previously

available jobs and earnings. Female workers in higher skill plants, on

the other hand, have greater wage gains because they are relatively

underemployed prior to entry and/or because the sample plants afford them

more opportunity to improve on previous earnings. More skilled plants

may also incur job training expenses which induce smaller wage payments

and wage gains.

The above explanations, coupled with the limited range of skill

indices observed in the sample plants, suggest that the negative skill

coefficients can be successfully interpreted within Bryant's model of
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rural labor markets. Conceptually, the arguments suggest that, at least

with the sample of plants and labor markets studied, there is little

distinction and little scope for wage gains between the skilled sector

and the less skilled sectors. The limited range of skill indices

observed in the sample supports the conclusion that underemployment is

prevalent in the rural labor markets included in this study. The

differing gains for male and female workers associated with the skill

levels of the sample plants, as well as the contrasting plant charac

teristics for male and female workers, suggest that plant variables

may influence family labor force participation patterns. The sharply

lower wage and skill levels associated with females suggest that males

and females operate in distinctly different labor markets and that the

opportunities, or lack thereof, which each provides to improve wage

earnings, may affect family decisions concerning labor force entry.

Community rates of underemployment have significant negative

coefficients in all equations indicating that they have the hypothesized

effect of suppressing community wage levels and, hence, wage gains.

Community rates of unemployment and potential labor force entry (UNPTR),

while having the expected negative coefficient in each equation, are

significant only in explaining overall changes in wage earnings. The

analysis does not suggest any conceptual explanations for the insignif

icance of UNPTR, but its insignificance may be the result of measurement

problems which make it impossible to specify UNPTR for the conceptually

appropriate period.

The analysis suggests that commuting and migrating workers are

not associated with significantly greater family income gains or wage
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gains as is hypothesized. While commuters and migrants have compara

tively high average gains as well as comparatively high family incomes

before and after employment, they are also associated with changes in

family labor force participation which yield the greatest gains. With

other things being equal, commuters have significantly smaller overall

wage gains than local workers apparently because commuting males have

relatively large earnings in previous jobs and have little scope for

wage gains in the sample plants. Commuting females, on the other hand,

have smaller earnings in previous jobs and earn substantial gains in

the sample plants. Similarly, migrants have insignificantly greater

wage gains than local workers, because while males have greater previous

wage earnings and smaller gains in more skilled sample plants, females

have lower previous earnings and greater gains in less skilled sample

plants than local females.

The results suggest that commuters and migrants do not comprise

homogeneous groups and that perhaps both commuting and migrating workers

have differing motivations for their movements. Some commuting and

migrating families, and particularly those associated with male workers,

appear to move to more skilled positions and comparatively small incre

mental wage gains. Other families, and particularly those associated

with female workers, appear to move for less skilled jobs which enable

them to add family members to the work force and/or to escape under

employment and achieve substantial income gains. Because of the

heterogeneous nature of the two groups, commuters and migrants are not

necessarily employed in larger, higher wage and skill plants as is



184

hypothesized. This indicates that, at least within the range of size5,

wages and skills encountered in the sample plants, plants which place

more pressure on community labor resources are not necessarily more

likely to hire greater numbers of nonlocal workers.

Return migrant workers have significantly smaller family income

and wage gains than local workers. The differing wage changes of male

and female return migrants indicate that return migrants are also not a

homogeneous group. Male return migrants have comparatively small (and

negative) wage gains, while females, who comprise the majority of the

return migrant group, have substantial wage gains. Female return

migrants are more likely to be previously employed and are employed in

larger plants with higher wage and skill levels than are females in any

other residence group. These findings indicate that the wage losses

incurred by male return migrants in order to return to their home areas

may precipitate the labor force participation of female spouses to com

pensate for the loss in earnings.

Primary Round Distributive Effects

A key objective of this study is to describe the primary round

effects of employment in the sample plants on the distribution of family

incomes and the alleviation of poverty. Employment in the sample plants

affects movement toward the equality of family well-being incomes within

the sample of workers studied. These findings suggest that new jobs in

the sample plants provide considerable scope for families with relatively

low levels of well-being to improve their incomes but limited scope for

families with relatively high levels of well-being to improve their

incomes.
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Workers employed in the sample plants tend to come from families

in the middle three quintiles of the aggregate income distribution of

the sample counties. Employment in the sample plants appears to enable

most families to achieve substantially higher relative incomes in the

sample counties. While the percentage of sample families in the middle

three quintiles increases after employment in the sample plants, the

fact that comparatively few of the workers achieving the observed gains

come from families in the lowest income quintile reveals that the new

plants are not necessarily contributing to a more equal distribution

of income in the sample counties. This conclusion is substantiated by

the analysis of poverty diminution effects of employment in the plants.

While family member employment in the sample plants enables most pre

viously poor families to escape poverty, the vast majority of the

families are not in poverty in either period. Only 8% of the sample

families are local families from the lowest income quintile, and only

6% are local families that are previously in poverty. These findings

may be biased somewhat by the use of voluntary sampling to collect much

of the family data and by the deletion from the sample of workers

reporting zero family income prior to employment.

The entry of family members, and particularly females, into the

labor force appears to be instrumental in bringing families out of

poverty. This suggests that the factors which restrict the labor force

entry of family members are important determinants of the effectiveness

of new industry in helping families escape poverty. The finding that

many of the sample families leaving poverty do so while maintaining



186

only one spouse in the work force indicates that opportunities for workers

to escape underemployment are also instrumental to the alleviation of

poverty.

The fact that 50% of the sample families are commuters, migrants,

and return migrants indicates that nonlocal families compete exten

sively with local families for the employment opportunities created by

new plants. Locals, commuters, and migrants are equally successful in

escaping poverty and in moving out of the lowest two income quintiles.

Commuters tend to provide the most competition for local workers and

families, while return migrants tend to provide the least competition.

Implications

The findings suggest that primary considerations in assessing the

distributive impact of new rural manufacturing industry are factors

which promote and inhibit the labor force entry of family members. With

high levels of underemployment prevalent in the rural labor markets

studied, many families must place additional family members in the work

force in order to achieve substantial income gains and acceptable levels

of income. The substantial presence of female workers in the manu

facturing work force implies the limited availability of opportunities

for male workers to achieve sufficient wage earnings in the rural labor

markets studied.

The analysis indicates that there are functional problems which

may inhibit the ability of many families to place members in the manu

facturing work force and, therefore, limit family potential to achieve



187

relative income gains. Older families are not as likely to be asso

ciated with the labor force entry of family members. This may be due

to the inability of older workers to compete effectively in the labor

force. Younger families may also have limited potential to add females

to the work force because of child rearing. The limited potential of

many families to participate in new manufacturing jobs is also evidenced

by the fact that relatively few of the sample families have very low

incomes or no member in the labor force prior to employment in the

sample plants. While this conclusion may be the result of sample bias,

the implication is still clear that new manufacturing industry must

provide opportunities for low-income families and workers with little or

no industrial work experience if it is to contribute to substantial

distributive gains in rural communities.

Direct interpretation of the regression coefficients for plant

variables indicates that relatively large plants, paying relatively high

wages and requiring little skilled labor, contribute to greater income

gains and does not suggest a realistic industrialization policy. A

more realistic interpretation, which is consistent with the conclusions

of the analysis, is that rural communities need to promote an indus

trial structure which is more diversified in terms of skills required

and wages offered. The negative coefficient for the skill variable must

be interpreted in light of the limited range skill requirements observed

in the sample plants. Previously unemployed workers tend to be employed

in relatively low wage and skill plants indicating that these plants

are valuable in providing opportunities for inexperienced workers and.
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perhaps, low-income families. But skilled and semiskilled jobs, offer

ing higher wages, are required to enable workers to become more fully

employed and achieve substantial gains in earnings. The analysis

suggests that many of the rural workers studied, and particularly males,

do not have the opportunities to become more fully employed that higher

skill plants would provide. Job training programs which enable workers

to fill more skilled positions with less cost to the firm would appear to

be an important component of a policy which seeks to attract more skilled

industry.

The distinction between male and female labor markets observed

in this study also suggests important implications for community indus

trialization policy. Plants which enable females to become employed or

more fully employed are especially important if jobs available for males

do not offer sufficient opportunities to escape unemployment and under

employment. In this situation the effectiveness of creating more and

better jobs for females in helping low-income families would depend on

factors, including age, ability, and child rearing duties, which may

affect the ability of females to take these jobs. Plants which enable

males to become employed or more fully employed are important to help

families that are not able to add female spouses to the labor force.

The creation of more skilled jobs for males and females may alleviate

the need for families to have two family earners and result in greater

availability of vacated jobs for other workers.

The extent to which underemployment in rural labor markets is

voluntary or involuntary is not resolved in this study. The implications
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of voluntary and involuntary underemployment would appear to be different,

If underemployment is largely involuntary, resulting from sporadic

layoffs and/or insufficient opportunities to improve skills and wage

earnings, then the promotion of a more diversified industrial structure

and job training programs would appear to be an effective policy for

achieving both income gains and distributional gains. If underemployment

is largely voluntary, resulting from sporadic labor force participation

and/or reluctance to improve skills and earnings, then these policies

may be ineffective.

The findings of this study indicate that nonlocal workers compete

extensively with local workers for jobs and income gains stemming from

the location of new manufacturing plants. But the heterogeneity of

nonlocal groups in terms of the types of employment they seek suggests

that the types of industry locating in a community, at least within the

range of size, skill, and wage levels included in this sample, will not

necessarily affect the degree of competition between local and nonlocal

groups. The heterogeneity observed among nonlocal groups also indicates

that more attention needs to be given to the definition and character

istics of nonlocal groups so that their role can be more effectively

estimated.

The implication of the description of primary round distributive

effects of employment in the sample plants, while perhaps biased by the

sample of workers obtained, is that new manufacturing industry is not

a panacea for solving poverty or income distributional problems in rural

communities. This finding indicates that more attention may need to be
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given to variables and policies which affect the distributive impact of

new manufacturing industry in rural areas.

Limitations and Needs for Further Research

The sample of plants analyzed in this study has a low average

skill level and omits a number of types of manufacturing industry. The

sample also underrepresents very small, low-income counties with rela

tively low levels of industrial development. In light of the conclusions

made regarding the role of plant skill levels and to assess the distribu

tive effects of new industry in relatively less developed areas, further

research of these plant and community types is necessary. The employee

sample analyzed in this study may be biased away from workers who are

new labor force participants and members of low-income families. Further

research which compensates for the sampling deficiencies of this study

is advisable in order to validate these findings.

By design this study focuses on the distributive impact of new

manufacturing industry in rural areas. The distributive consequences of

the expansion of existing manufacturing plants and of the location and

expansion of other nonmanufacturing industries are also important to

many rural communities. Also by design, this study is limited to the

investigation of primary round distributive impacts. The distributive

effects of secondary round impacts of the location and expansion of

rural industry is a topic which has received little attention in the

literature and which may yield high returns.

The pivotal role of changes in family labor force participation

in fostering income gains and distributive gains suggests the need for
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in-depth examination of the influence of industry and community charac

teristics on family behavior and household decision making. The

observed need for families to have both spouses employed in the rural

labor markets studied suggests the need to investigate the service needs

of rural families regarding child care and, perhaps, transportation.

Research into the characteristics of families not participating in the

employment opportunities provided by new industry may also be valuable

in identifying policies which may induce the participation of these

groups.

The importance of the concept of underemployment in interpreting

the results of this study indicates the need for future work on the

estimation and effects of both voluntary and involuntary underemploy

ment. Variables, including worker age, sex and education, and community

rates of underemployment, which are included in this analysis, do not

appear to effectively or consistently explain the existence of under

employment among rural workers.

The results of this study confirm the broad and dynamic conceptual

approach to the analysis of distributive impacts theorized by Gotsch.

But this study fails to incorporate many social, political and economic

variables, and dynamics which are central to Gotsch's model. Future

studies that endeavor to solve the measurement and methodological

problems associated with capturing Gotsch's dynamic conceptualization

should contribute significantly to the understanding of distributive

effects.
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Table 42. Change in Number of Manufacturing Establishments with
Greater Than 20 Employees in SMSA and Non-SMSA Areas of
Tennessee (1958-72)3

Area

Change in Number of Establishments
Period

1958-63 1963-67 1967-72 1958-72

SMSA 122 84 85 291

Non-SMSA 171 129 185 485

Total 293 213 270 776

Non-SMSA/total 58.4 60.6 68.5 62.5

1960 definition of SMSA which includes Anderson, Blount,
Davison, Hamilton, Knox, Shelby, Sumner, and Wilson Counties.

Source: U.S. Department of Commerce, Bureau of the Census,
Social and Economic Statistics Division, Census of Manufacturers
(Washington, D.C.: U.S. Government Printing Office, 1958, 1963, 1967,
1972).
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Table 43. Change in Manufacturing Plant Employment in SMSA and
Non-SMSA Areas of Tennessee (1958-72)^

Change in Manufacturing Plant Employment
Period

Area 1958-63 1963-67 1967-72 1958-72

SMSA 14,989 30,874 6,100 51,963

Non-SMSA 41,257 48,018 43,700 132,975

Total 56,246 78,892 49,800 184,938

Non-SMSA/total 73.4 60.9 87.8 71.9

^1960 definition of SMSA which includes Anderson, Blount,
Davidson, Hamilton, Knox, Shelby, Sumner, and Wilson Counties.

Source: U.S. Department of Commerce, Bureau of the Census,
Social and Economic Statistics Division, Census of Manufacturers
(Washington, D.C.: U.S. Government Printing Office, 1958, 1963, 1967,
1972).
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Table 44. Manufacturing Income as a Percentage of Total Personal
Income^ for SMSA'^ and Non-SMSA Areas of Tennessee for
Selected Years (1950-75)

Manufacturing Income as
Total Personal

a Percentage of
Income

Year

Area 1950 1959 1965 1970 1975

SMSA 24 25 25 24 21

Non-SMSA 17 25 28 31 28

®Total personal income = labor, proprietors, dividends.
interest, rent, and transfers minus personal contributions for social
insurance.

Definition of SMSA in 1960. SMSA figures for 1950, 1959. and 1965
include one Georgia and one Arkansas county. 1970 and 1975 SMSA figures
include one Arkansas county.

Source: Bureau of Economic Analysis.
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Date

CONFIDENTIAL

Plant Questionnaire

1. Name of firm

2. Located in: county town

3. Firm's SIC code (4 digit)

4. What does the firm produce?

5. a. Is this plant unionized? Yes No

b. If so, since when? month year

6. When did hiring of production workers begin? month year

7. When did plant operations begin? month year

8. a. How many production workers do you now have?
b. How many clerical workers do you now have?
c. How many supervisory personnel do you now have?
d. How many management personnel do you now have?

9. How many of your employees are salaried?

10. a. What percentage of your salaried personnel came from outside
this county to take thier job here?

b. What percentage of your salaried personnel currently live in
this county?

11. Are there any positions in your plant for which you specify
minimum educational requirements before hiring? Yes No

If YES, please specify:

Position Requirement No. of Employees

management
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12. a. How many of your workers perform jobs which require three or
more years of technical school or on-job training?

b. How many of your workers perform jobs which require one to
two years of technical school or on-job training?

c. How many of your workers perform jobs which require little
or no training?

13. What kind of job training does your firm provide to train workers
for jobs in your plant?

a. Skill trained

Informal on-job Formal on-job Formal schooling

Other (specify)
Number of current workers who have been trained

Average length of training per employee

b. Skill trained

Informal on-job Formal on-job Formal schooling

Other (specify)

Number of current workers who have been trained

Average length of training per employee

c. Skill trained

Informal on-job Formal on-job Formal schooling

Other (specify)

Number of current workers who have been trained

Average length of training per employee

What percentage of your current work force has been trained
through these programs?

Are any of the training programs financed through outside
funding? Yes No

If YES:

1. Name of program

2. Source of funds? County State Federal

3. Are there any restrictions on the type of people you hire
for these programs? Yes No

4. If YES, please specify:

14. Does your firm have a specific policy of giving preference to
prospective employees from this county? Yes No



205

15. a. Do you hire part-time workers? Yes No
b. If YES, how many part-time workers do you have?

16. a. What is the average wage of your firm's work force?

■-
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Plant

CONFIDENTIAL

Employee Questionnaire

1. What is your age?

2. Check one: Male Female

3. Please circle each year of formal schooling you have finished:

Grade school 1 2345678
High school 1 234
College 1 234
Graduate school Master's Doctorate
Vocational or technical
training school 1 234

Other (please specify)

THE FOLLOWING QUESTIONS CONCERN YOUR EMPLOYMENT AT THE PLANT INDICATED
AT THE BEGINNING OF THIS QUESTIONNAIRE.

4. Do you now live in the same county where the plant is located?

Yes No (IF NO, SKIP TO QUESTION 5)

If YES:

a. How long have you lived in this county? Months Years

b. Did you move back to this county after having lived here
earlier in your life? Yes No

c. If YES, when did you move back to this county? Month Year

5. Did you quit a job with another company to take this job?

Yes No (IF YES. SKIP TO QUESTION 6)

If NO:

a. Were you in school right before you took this job? Yes No _

b. Is this your first job? Yes No

c. How long were you unemployed while looking for this job?
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IMPORTANT:

THE FOLLOWING QUESTIONS CONCERN THE INCOME YOU HAVE BEEN EARNING WHILE
WORKING AT THE PLANT INDICATED AT THE BEGINNING OF THIS QUESTI0NNAl"M7

6. a. When did you start work at the plant? Month Year

b. What position or title did you hold then?

c. What wage did you earn then? $ per hour

d. How many hours a week did you work at that time on the average?
Regular Overtime

a. What position or title do you hold now?

b. What wage do you earn now? $ per hour

c. How many hours per week do you work now on the average?
Regular Overtime

d. What kind of job training has the company provided for you?
None On-job Formal schooling
Other (please specify)

e. How many total months have you been laid off while working for
this company?

8. Do you now hold a second job? Yes No

If YES, what are your gross earnings (before withholding) at your
second job? (Please answer one)

$ per year $ per hour for hours/week

$ per month

$ per week

9. a. Are you married? Yes No
b. How many children do you have?

(IF NOT MARRIED, SKIP TO QUESTION 10")
F! Does your spouse now hold a job? Yes No

(IF NO, SKIP TO QUESTION 10)
d. If YES, what are your spouse's gross earnings (before withhold-

ings) at that job? (Please answer one)
$ per year $ per hour for hours/week

$ per month

$ per week
e. How many months was your spouse laid off during the last year?
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10. a. Do you (or your spouse, if married) receive any form of public
assistance right now? Yes No (IF NO, SKIP TO QUESTION

H)
b. If YES, please check the type of assistance you receive:

unemployment compensation
aid to families with dependent children
aid to the disabled
social security
other (please specify)

c. What are your estimated total benefits from all forms of public
assistance? (Please answer one)
$ per year

$ per month

$ per week

11. a. Do you (or your spouse, if married) now receive income from any
other source (farming, pensions, child support, rentals, etc.)
which has not been mentioned so far? Yes No

b. If YES, please specify the source and amount:

Source (please answer one)
Amount: $ per year

$ per month

$ per week

IMPORTANT:

THE FOLLOWING QUESTIONS CONCERN THE INCOME YOU WERE EARNING DURING THE
YEAR BEFORE YOU WORKED AT THE PLANT INDICATED AT THE BEGINNING OF THIS
QUESTIONNAIRE.

12. a. Did you work at all during that year?
Yes No (IF NO, SKIP TO QUESTION 13)
If YES:

b. How many jobs were you working then?

c. What position(s) or title(s) did you hold then?

d. What were your gross wage earnings (before withholding) during
that year? (Please answer one)

$ per year $ per hour for hours/week

$ per month

$ per week

e. How many months during that year were you laid off or unemployed?
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13. a. Were you married at that time?
Yes No (IF NO. SKIP TO QUESTION 14)

b. How many children did you have then?

c. Was your spouse working during that year? Yes No

d. If YES, what were your spouse's gross earnings (befdre with-
holdings) during that year? (Please answer one)

$ per year $ per hour for hours/week

$ per month

$ per week

e. How many months was your spouse laid off or unemployed?

14. a. Did you (or your spouse, if married) receive any form of public
assistance during that year? Yes No (IF NO, SKIP TO
QUESTION 15)

b. If YES, please check the type of assistance you received:

unemployment compensation
aid to families with dependent children
aid to the disabled
social security
other (please specify)

c. What were your estimated total benefits from all forms of
public assistance during that year? (Please answer one)

$ per year

$ per month for months

$ per week for weeks

15. a. Did you (or your spouse, if married) receive income from any
other source (farming, pensions, child support, rentals, etc.)
which has not been mentioned so far? Yes No

b. If YES, please specify the source and amount:

Source (please answer one)

Amount: $ per year

$ per month for months

$ per week for weeks
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Two other methods besides the weighted skill index (SKILL) were

considered for this study. Gotsch [11] among others suggests the use

of value added as a measure of skills required in the production process.

This measure was ruled out because of the difficulty in obtaining

accurate figures for input costs and product revenues from plant

management.

An attempt was also made to measure skill requirements by asking

plant managers to specify the number of employees and the length of

training for each employee involved in formal and informal job training

programs in the plant. From this information, the average months of

training per employee (AVTR) was computed. This was intended as a

proxy measure of skills required relative to those available in the local

labor market (if needed skills were available, less training would be

necessary). This measure was ruled out because it was considered risky

to equate training efficiency (skills trained per month training) across

plants. Also, plant management often could not provide reliable data on

numbers of current employees involved in training and the length of

that training.

Table 45 presents a correlation matrix of the three skill

measures considered for this study. Value added per employee (VADDED)

was computed using 1972 secondary data^ for value added and numbers of

production workers employed for all plants in the state with the same

U.S. Department of Commerce, Social and Economic Statistics
Administration, Bureau of the Census, 1972 Census of Manufacturers
(Washington, D.C.: U.S. Government Printing Office, April 1975).
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Table 45. Correlation Matrix of Three Measures of Plant Skill
Requirements Considered for This Study®

Measure VADDED AVTR SKILL

VADDED 1.000 .086 .186

AVTR 1.000 .823

SKILL 1.000

®A correlation coefficient of .325 is significant at the .05
level of t.

four-digit SIC code as the sample plant. It is interesting to note that

the value added measure does not significantly correlate with either of

the other two skill measures. The average training measure, however,

correlates significantly with the skill index.
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