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Abstract: In this paper we investigate the effects of federal spending on earnings change in
Appalachian counties during the 1983-88 recovery and 1989-92 recession. Specifically,
we explore the effects of federal spending from grants/research, procurement,
salary/wages and defense. The analysis controls for key concepts in the human ecology
and new urban sociology. The dependent variables are earnings change for each business
cycle from a shift-share analysis, which decomposes county earnings change into that from
nationally expanding industries and that from nationally declining industries. The analysis
shows that federal spending has no effect on earnings change, when it is considered as an
aggregate measure. However, when federal spending is reclassified into the four
categories, spending for grants/research has a positive effect on both measures of earnings
change in the 1983-88 recovery. Moreover, the effects of grants/research spending are
dependent upon the education [evel of the county population. However, education by
grants/research interaction effect is specific to nonmetro counties in Appalachia.
tmplications for future research are discussed.
*F. Carson Mencken is an Assistant Professor, Department of Sociology and Anthropology
and Faculty Research Associate, Regional Research Institute, West Virginia University.



introduction

The objective of this paper is to analyze the effects of federal spending on socioeconomic
performance in nonmetropolitan counties in Appalachia during the 1980s and early 1990s. Analyzing
federal spending is an important project for two key reasons. From an academic perspective, it is a point
of contention between the new urban sociology and the human ecology, two theoretical perspectives at
opposite ends of the agency-structure continuum of macro-level social system growth. New urban
sociologists view federal spending as a direct cause of unequal socioeconomic growth. Through changing
spending priorities, such as shifts in domestic to defense spending, the federal government has the power
to directly invest and divest in local economies. Many human ecologists maintain, however, that the
ecological structure of a community (age and condition of roads, sewer systems, population density, etc.)
is a more important determinant of socioeconomic change than local differences in federal spending.
Second, this question has policy implications in a political environment where balanced budget and deficit
reduction take priority over spending programs. This research will inform us as to the consequences of
cuts in different areas of federal spending. Additionally, much of the previous research in this area has
focused on urban/rural differences in federal spending, and the impact of these differences on the
socioeconomic gap between metro and nonmetro communities. This project will make unique
contributions to this literature by focusing on nonmetro areas.

Literature Review

Human Ecology and New Urban Sociology

The human ecology and the new urban sociology are two theoretical perspectives of macro-social
system growth and change, which are at opposite ends of the structure-agency continuum. Human
ecology theory maintains that local ecosystem growth is achieved through spatial dominance of primary
sustenance functions and diversity of sustenance activities (Poston 1984; Hawley 1986; Irwin and Kasarda
1991; Murdock et al. 1993). Those communities which have dominant and diverse sustenance functions
in a spatially linked system of sustenance activities receive greater resource inputs. New resources

increase the complexity of an ecosystem, and as more resources are introduced into an ecosystem, the



need for coordination and integration functions (i.e. jobs) increases (Poston 1984; Hawley 1986; Kasarda
and Irwin 1991: Frishie and Poston 1976; 1978; Murdock et al. 1993; Singelmann et al. 1993; Mencken,
1996, 1997).

Diversity and dominance of sustenance activities can be linked to the ecological structure of social
systems. Ecological characteristics of social systems affect the ability of a social system to attract and
retain a diversity of jobs in high growth industries (Kasarda and Irwin 1991). Population density introduces
higher costs for land and physical limits on social system expansion. Areas with older infrastructures have
higher transportation costs due to poor road conditions and poor access, and less reliable public services-
- both of which make the costs of production rise, and make communities less competitive when
attempting to attract new industries (see also Suttles 1984). Areas without interstate transportation
access, or access to metropolitan areas are at a disadvantage when recruiting new industries (Rephan
and Isserman 1995).

The new urban sociology is a conflict oriented theoretical perspective on local social system
growth. Where human ecology views systems of spatial dominance resulting from technological
innovations and functional imperatives of market adaptations, the new urban sociology contends that they
are the product of social groups pursuing interests (Smith 1995; Gottdiener and Feagin 1988). The new
urban sociology is interested in how political economic systems work, how groups acquire and monopolize
power, who gains and who loses. One of the key research issues of the new urban sociology is the state
disparity hypothesis (Smith 1995: 440-1; Gottdiener and Feagin 1988: 172-74). Federal funding policies
create spatial variation in socioeconomic performance. The federal government makes certain locales
competitive through direct investments in high growth industries -- particularly military/defense and
research/development (Castells 1988; Markusen 1987; 1994).

Much of the previous empirical research on the effects of federal spending on local economic well-
being has been done by Qeographers, planners and economists. The primary focus of this research has
been on regional variation in federal spending, and how this variation creates regional differences in
economic growth. One general theme consistent in this literature is that regional differences in federal

spending on infrastructure (water projects, bridges, dams, highways, interstates, etc,) create regional



differences in economic growth (Markusen 1994; Glickman and Glasmeier 1989; Malecki and Nijkamp
1988; Rephann and Isserman 1994). Military spending has had an important impact on regional and local
economic growth during and since World War 1l. For example, Nash (1985) shows that the federal
government spent 40 billion dollars in the western United States during World War 1, creating new jobs in
aerospace and electronics manufacturing, and in natural resource extraction industries. New jobs in
these industries had multiplier effects in manufacturing supply services, and retail/personal services,
leading to even further population growth and urbanization. The federal investments in the local
economies in the western United States during the war established western economies (particularly Los
Angeles, San Francisco, and Seattle) as the economic pace setters in the post War period.

Others maintain that regional variation in defense spending during the 1970s and 1980s affected
regional variation in socioeconomic growth during this period (Markusen 1987; 1994; Markusen et al.
1991; Glickman and Glasmeier 1989; Markusen and Carlson 1989; Malecki and Nijkamp 1988; Mehay
and Solnick 1990). States in the ‘gunbelt’ received a disproportionate share of defense contracts and
spending (Markusen 1994: 5). Areas that particularly benefitted include Boston (Route 128 corridor),
Newport News, VA, Huntsville, AL, Houston and San Antonio TX, Los Angeles, CA, the Silicon Valley
region, and Seattle, WA. Additionally, southern and western states held a greater proportion of military
bases, received 50% of all military payroll, and 50% of all Pentagon research and development funds
(Gottdiener 1994: 258).

In sociological research, the effects of government finance on local economic conditions have
been primarily the domain of the new urban sociology (see Smith 1995; Gottdiener and Feagin 1988;
Gottdiener 1994). One of the key assumptions of the new urban sociology is that the state plays a very
important role in affecting the flow of capital (state disparity hypothesis- see Smith 1995: 440-1; Gottdiener
and Feagin 1988: 172-74, Gottdiener 1994). The federal government has the power to make substantiai
economic investments and divestment in communities. Proponents of the state disparity hypothesis from
the new urban sociology contend that federal funding policies create spatial variation in ecocnomic

performance. From the end of World War !l through the 1970s, federal spending has favored large cities



(Castells 1988; Markusen 1987). According to Mollenkopf (1983), since WWII, one-third of all
manufacturing jobs created in the high-tech electronics and computer industry sectors (primarily in the
suburbs of large cities) have been the direct result of federal defense spending. Los Angeles (CA) county
alone received 13.8 billion dollars in defense prime contracts in 1984, while 124 billion dollars in defense
contracts went to firms in metro areas in 1984 (Markusen 1994: 6).

Less work has been done on federal spending among nonmetro counties. The work that does
exist focuses on how spending changes led to an increase in the socioeconomic gap between metro and
nonmetro areas during the 1980s (Falk and Lyson 1993; Singelmann et al 1993). For example, Falk and
Lyson (1993) contend that the socio-economic spatial disparities in the 1980s were created partly by the
transfer of dollars from successful nonmetro development programs to defense contracts (see also
Castells, 1988; Markusen, 1994). According to Falk and Lyson (1993: 268) over 8 billion dollars were cut
from rural development programs, such as FMHA business loans, Economic Development Administration,
Community Development Block grants, and over 6 billion in General Revenue Sharing during the 1980s.
According to Falk and Lyson (1993), the funding cuts to these programs and the reallocation of these
dollars to defense contractors negatively impacted nonmetro economies while creating job growth in the
suburbs of large cities. Recent research by Mencken and Singelmann (Forthcoming) supports this claim
by showing that federal spending was more important for earnings and income growth in metro
communities (compared to nonmetro) throughout the 1980s. In addition to the financial strains created by
cuts to rural development programs, Lyson (1989) argues that the funding cuts also removed important
federal leadership from such programs.

Other research shows that nonmetro areas benefit, to some extent, from two forces related to
federal spending: an aging population and a pattern of n.onmetro migration of retired individuals.
Nonmetro communities have experienced an increase in net in migration of retirees (Glasgow 1995;
Fuguitt and Beale 1992; Glasgow and Beale 1985). These economies have experienced marginal
socioeconomic growth due to the expansion of retirement facilities, and an increased demand for heaith
services. Therefore, federal entittement payments (social security, medicare) have indirectly benefitted

the economies of nonmetropolitan areas. However, sociological research on the effects of other federal



expenditures on socioeconomic growth in nonmetro counties (defense, R&D, etc) have not been fully
investigated.

In addition to federal spending, federal employment can give local communities a competitive
advantage during business cycles. Mollenkopf (1983) argues that federal spending has several positive
effects on the performance of local economies. First, the federal government creates market demand for
certain goods (i.e. procurement), especially defense industry products. Second, the federal government
directly or indirectly employs a significant proportion of the civilian tabor force. Civilian layoffs during
business cycle downturns are less prominent in the public sector, since the demand for government
services generally increases during periods of economic strife (unemployment benefits, welfare
entitlement, job training, etc). Therefore, areas with a greater concentration of federal employment may
perform better during business cycle downturns because of more stable labor markets.

The federal government also serves as a "banker" for local governments and non-profit agencies.
Federal dollars indirectly employ individuals in local, state, and non-profit agencies in areas such as
education, research, social services, health and housing. Federal spending stabilizes employment in
areas where this funding is concentrated, which transiates into consistent consumption of goods and
services and a stable tax base. Local stability, bolstered by federal spending, creates a situation where
investment in ecological competitive factors (such as roads, bridges, other infrastructure and schools) is
more feasible, and this gives certain areas a competitive advantage (Kasarda and lrwin 1991).

Appalachia

Appalachia is chosen as a case study for several reasons. ltis a large area encompassing 399
counties in 13 states, with over 20 million people. It is a region which covers parts of the old
(Pennsylvania, Ohio, Western New York) and new (Georgia, Alabama, North and South Carolina)
industrial belts. !t has both an urban and rural population base, and it has areas which are economically
well-off and those which are doing poorly (Couto 1994; Maggard 1994; Mencken 1997). Moreover, the
economic trends of the last three business cycles have impacted Appalachian counties in ways that are
very similar to the rest of the United States (Isserman 1995; Anselin 1995; Mencken 1996). Appalachia is

also an interesting case study because it is a region which has had a federai agency devoted to its well-



being since the 1960s (Presidents Appalachian Regional Commission). (Appalachia and its subregions
can be found in Map 1).
Map 1 about here

A regional analysis may be more appropriate for the research question at hand. Regions, such as
Appalachia, the Mississippi Delta, and the Rio Grande Border (just to name a few) have unique cultures
and economic histories, or what are often referred to as 'place’ qualities that are hard to quantify, but
nonetheless exert important influence on current cultural and socioeconomic issues (Szreter 1993,
Lervernier 1996; Bishop et al. 1992; Nissan and Carter 1993; Couto 1994). Therefore, socioeconomic
research done across regions exposes the analysis to the risk of 'mixing’ unique historical context that
may not be controlled very well in regression models. However, by focusing on a case study of one region,
particularly one that covers as much of the United States as Appalachia (399 counties, 13 states, 20
million people), this problem is minimized, while at the same time a large enough collection of counties is
available for a rigorous analysis.

DATA AND ANALYSIS

The objectives of this paper are to analyze the effects of federal spending on local socioeconomic
growth in the 399 Appalachian counties during the 1983-88 business cycle recovery and the 1989-92
recession. The project will disaggregate federal spending into key categories: defense, research and
development, salaries/wages and procurement. In the process of pursuing this objective three key issues
will be addressed: 1) What effect, if any, federal spending has on socioeconomié growth in nonmetro
counties, 2) Does federal spending affect nonmetro counties the same way in recessions and recoveries,
and 3) Establish which sources of federal spending had the most impact on socioeconomic growth
(defense, R&D, etc.).

The analysis is separated by business cycles because characteristics of local economies (such as
industry structure, the education leve! of workforce and possibly federal spending) have different effects
on socioeconomic growth during business cycles (Singelmann et al., 1993; Kasarda and Irwin 1991;
Mencken 1996). The years 1983-92 are chosen because of data availability. Prior to 1983, detailed

federal spending data at the county level are less available. The analysis employs a modified version of



population growth rate models, where the independent variables are measured at the beginning of the
business cycle and used to predict growth in the dependent variables across the business cycles.
Data. The data are taken from a variety of county-level data sources. The data for federal
spending are taken from the Consolidated Federal Funds Report. This is a data set containing detailed
federal spending reports at the county level from 1983-1992. Other measures used in the analysis are
taken from other county-level data sources, such as the County Statistics File (COSTAT), County-City

Data Book, County Business Patterns, Regional Economic Information Systems, and Census of

Population and Housing.

Dependent variables.

The dependent variables in the analysis are two measures of employment earnings growth
computed from shift-share anaiysis for each time frame (1983-88; 1989-92). Shift-share analysis (see
Loveridge 1995) is appropriate because it disaggregates earnings change into a) change attributable to
local industry mix (average growth rate across all industries in county minus national growth rate across all
industries); and b) the change attributable to the shift of jobs in declining industries (sum of growth rate in
each industry in the county minus national growth rate for those industries). The change due to local
industrial mix (share) represents earnings change from nationally growing industries. Thus, a positive
share value means that county earnings from industrial mix are greater than the national growth rates for
all industries, and represents a quality mix of fast growing industries. The change in earnings due to the
shift in employment among nationally declining industries represents earnings change from nationally
declining industries, and is often conceptualized as a geographical shift in jobs from one place to another
(Loveridge 1995). Thus a positive shift value means that earnings summed over all industries in a county
are growing faster in the county than the sum across all such industries nationally. The dependent
variables in the regression analysis are shift-share components from beginning and end points of each
business cycle (1983-88; 1989-92). Therefore, for each business cycle, | predict the earnings change

over that cycle from a county's share of nationally growing industries, and the shift of nationally declining

industries.

Independent Variables




From human ecology, we include several key indicators of ecological structure: Population
density, metropolitan status (binary variable- 1=yes), adjacent to metropolitan area (1=yes). We also
include measures of infrastructure age/condition. First, percent of housing stock built before 1939 is a
measure of age of infrastructure. 1t is a proxy variable, recommended by Kasarda and Irwin (1991) for
age of water and sewer systems, roads and telecommunication hardware. Second, we include percent of
county population that is black as an ecological measure of infrastructure condition. Areas with a higher
percentage black typically have poorer infrastructures. Whether or not the county has an interstate
highway in it is also included as a binary variable (1=yes).

From the new urban sociology, we include several measures of business climate: a proxy
measures of labor force quality (percentage of adult population 25 years or older with some education
beyond high school), and a measure of manufacturing compensation -- earnings per manufacturing
employee, which includes wages, pension and other forms of compensation. We also control for Right-to-
Work status of the county in question. The analysis also controls for the effects of mining dependence
and agriculture/forestry dependence, with variables that measure percent of total earnings in a county
from each of these sectors. Mining is controlled for because growth in mining earnings were drastically
different than national growth rates during several of the previous business cycles. The cyclical nature of
oil prices caused drastic fluctuations in the demand for coal. Mining-dependent regions in Appalachia
experienced employment losses in the mid/late 1980s, after the price of crude ail declined to under $20.00
a barrel, creating less demand for coal (Couto 1994). In addition, the implementation of newer
technologies led to the displacement of a significant proportion of the warkforce (Maggard 1994).
Agriculture and forestry had significantly different growth rates as well (see Couto 1994). Many
agricultural goods are inelastic goods, thus the demand for such goods does Hot change dramatically
during economic downturns.

Independent variables are measured at or near the beginning of the respective business cycles.

For the earnings change between 1989-1992, the variables are measured near 1989/1990." For the

‘Some measures of ecological structure are measured only during Census years (1980, 1990).
However, this should not create a problem, structural variables do not change much from year to year.
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1983-88 model, some measures from 1530 must be used (education, population measures, etc). These
variables are not available for non-Census years (such as 1983). The analysis also includes lag terms.
For the 1983-88 model, the share and shift factors measures from the 1980-82 model are used as lag
effect variables. For the 1989-92 model, the 1983-88 share and shift variables are used as lag predictors.

Federal Spending Measures.

The analysis employs four measures of federal spending, each representing a major category of
federal spending: Defense (including defense procurement, salaries and wages to military and civilian
personnel); salaries and wages (non defense);, procurement (non-defense); and grants/research.
Each of these measures is computed for 1983 and 1989 on a per capita basis.? In addition, we examine
the trends in these categories for each of the years between 1983 and 1992. For the trend analysis, we
first convert nominal dollars in each year (i.e. total defense spending 1983) to real 1993 dollars (i.e. the
value of 1983 dollars in 1993), benchmarked to the Consumer Price Index over the time period in
question.

In the second stage of the analysis, we predict the effects of government spending programs on
the earnings change in Appalachian counties due to the county’s share of nationally expanding industries,
and the county’s share of nationally declining industries using OLS analysis. The analysis controls for the
effects of human ecology, new urban sociology and other variables (mining, agriculture, forestry, lag
effects) outlined above. Most of these measures are taken from Kasarda and Irwin's (1991) mode! of
business cycle of employment growth, a model that attempts to integrate as many measures from the
human ecology and the new urban sociology.

Results

Figures 1 and 2 show the trends in per capita federal spending (in 1993 dollars) for all categories
combined, and the four major categories separately. In Appalachian metro counties, the trend is relatively
static. There is a slight peak in total federal spending in 1986, which covaries with the trend in per capita

level of procurement spending. Naot surprisingly, federal spending per capita is higher in all years among

> Data on county population for non census years are taken from county population
estimates provided by the BEA via the Regional Economic Information Systems.
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metro counties. Among nonmetro counties, the trend is more dynamic from year-to-year. This trend is
heavily influenced by the trends in per capita procurement spending. Defense spending, while
consistently lower in nonmetro Appalachia, is relatively stable across time. The same finding applies to
salaries and wages. Grants/research spending fell-off between 1983-1985, but remains relatively stable
after that period.
Figures 1 and 2 about here

We also investigated to what extent the trends in nonmetro Appalachia could stem from
population changes. Couto (1994) maintains that economic trends during the 1980s affected population
changes among nonmetro counties during this period. There is a possibility that the trends in Figure 2
result from changes in nonmetro population, rather than nonmetro federal spending. Figures 3 and 4
present data that show federal spending (not per capita) and population for nonmetro counties during this
period. These two figures show that population is relatively stable during this time period, but that federal
spending in 1993 dollars is variable, with procurement being the major category of change.

Figures 3 and 4 about here

Of these four categories, defense spending per capita is greater in metro counties for the period in
question, with the exception of 1991 and 1992, when procurement spending is higher. Procurement is
second in metro counties, followed by salaries/wages and grants/research. For nonmetro counties, the
patterns are more volatile. Procurement spending and defense spending are greater than salaries/wages
and grants/research spending. However, procurement spending is higher than all other categories in
1984, 1987, 1990, 1991 and 1992. Yet procurement spending is lower than the other categories in 1985.
In the regression analysis, we examine to what extent variations across counties in federal spending affect
the earnings change in the county for the period in question.
Regression Results

We estimate several additive and ncnadditive regression analyses in the process of exploring the
effects of federal spending on earnings changé. We first estimate the effects of federal spending when all
four categories are combined, and the effects of federal spending when all four categories are combined

by metro and nonmetro counties. We then examine the relative effects of each of the four categories, for
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all Appalachian counties, and by metro/nonmetro counties.

Table 1 presents the analysis for all four categories combined. This analysis shows that when
federal spending is treated as one category, per capita federal spending has no significant effect on
earnings change from nationally expanding nor nationally declining industries in Appalachia during either
of the last two business cycles. The variables that are important are measures of education and industry
structure, when earnings change from nationally expanding industries is in question, and industry structure
and ecologicatl structure when earnings change from nationally declining industries is in question. In other
research, Mencken and Singelmann (Forthcoming) document an interaction effect for federal spending by
metro/nonmetro areas.®> We tested for this effect in Appalachia, and the results are presented in Table 2.
The interaction analysis shows that the effects of federal spending are not dependent upon
metro/nonmetro status in Appalachia. When federal spending is considered as the sum of the four
spending categories, it has no effect on earnings change among Appalachian counties during business
cycles since the early 1980s.

We further tested the relative effects of the four federal spending categories. Table 3 presents
the results when federal spending is disaggregated into the four categories {(defense, procurement,
salary/wages, grants/research).* The analysis shows that once these effects are disaggregated, federal
spending has some effect on earnings change during the 1983-88 recovery. When earnings change from
share of nationally expanding industries is considered, grant/research funding per capita has a positive
effect on earnings change. This is an expected finding, research and development spending should
stimulate growth in emerging industries. However, defense spending has a negative effect on earnings
change from nationally declining industries, and this is a time period when national defense budgets were
increasing (Markusen 1994, Falk and Lyson 1993). However, the trend analysis shows that defense

spending in Appalachian counties remained relatively stable throughout the 1980s. What this analysis is

 We used Commuter Zones rather than counties as the unit of analysis in that paper (Mencken
and Singelmann Forthcoming).

' We examined correlations among these four measures, for both years and among metro and

nonmetro counties separately. We did not detect correlations that would indicate problems with
multicollinearity among these four measures.
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probably showing is the Appalachian effect of military spending. According to Couto (1994), Appalachia is
removed from the "gunbelt,” with no real hub of defense enterprises (with the exception of Huntsville,
Alabama). What this analysis shows is that defense spending, which is said to create high growth jobs in
certain locales (Markusen 1994), did not create these types of jobs in Appalachia, to the extent that
federal spending from grants/research did.

When earnings change from nationally declining industries is considered, grants/research
spending also has a positive effect. This is an unanticipated finding, but could stem from the aggregate
manner in which grants/research is measured. This variable includes economic development grant
money, which may be going into counties that are most successful at ‘smokestack chasing,’ or attracting
industries that are in decline. Further disaggregating this measure into more detailed spending categories
may provide different results.

In addition, per capita salaries and wages have a negative effect on earnings growth in nationally
declining industries. This finding is expected, since the federal government employs a disproportionately
higher percentage of professional/managerial workers, and the federal government is an industry sectorin
which salary schedules typically grow at the national inflation rate. Therefore, to the extent that
salaries/wages measure concentration of federal employees, you would expect per capita spending on
federal salaries/wages to have a negative effect on earnings change from nationally declining industries.

For metro counties (Table 4), the analysis shows that defense spending has a negative effect on
earnings change from nationally expanding industries during the 1983-88 recovery. There appear to be
no benefits of defense spending in Appalachian counties. None of the other federal spending measures
has a significant effect on earnings change, and this includes grant/research spending. Table 5 presents
the results for nonmetro counties. This measure has a positive effect on both earnings change measures
during the 1983-88 recovery in nonmetro counties. This finding suggest that there may be an interaction
effect between grant/research spending and metro/nonmetro status. However, we estimated a model (not
reported) with an interaction term (metro by grant/research) which did not test significant in either the
1983-88 recovery, nor 1989-92 recession. However, the effects of grant/research in that model are

significant, and show that grant/research has a significant effect in nonmetro counties, and an effect not
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significantly different in metro counties. This may imply that the non effect of grant/research in metro
counties (see Table 4) was a result of the small sample size for this regression model (n=109). Moreover,
this positive effect materialized for both earnings change from nationally expanding industries, and from
earnings change from nationally declining industries. No interactions were detected for the 1989-92
period.
Tables 3, 4 and 5 about here

The previous regression equations show that the education level of the county is a key
determinant of earnings growth during both business cycles, particularly for earnings in nationally
expanding industries. In the last set of regression equations we test to what extent the effects of
education are related to the effects of federal spending. Some argue that the effects of education are that
a better educated workforce helps attract jobs, while others suggest that job development increases better
educated in-migrants into a community (Kasarda and Irwin 1991; Singelmann et al. 1993; Bartik 1993).
Since education has strong positive effects in all models of earnings growth in nationally expanding
industries, we test to what extent the effects of grants/research spending are dependent upon the
education level of the workforce, and vice versa. It could be that grant/research spending creates jobs for
better educated workers, and that without this spending, the effects of education would be diminished.

The final analyses are presented in Tables 6 and 7. These analyses for ali counties in Appalachia
show that models show that education level of the county and grant/research spending are
interdependent, when earnings from nationally expanding industries during the 1983-88 recovery are
considered. The overall model suggests that the effects of federal spending on grants/research are
dependent upon the level of education. The interaction term is positive and significant. As education
increases, the effects of grantiresearch spending increase, as well. However, the effects of education, net
of the interaction effect, are positive (b=.419) and significant. Therefore, even when the level of
grant/research spending are set to zero, education still has a positive effect on earnings change from
nationally expanding industries. However, the net effect of grant/research spending is negative, and
significant. Therefore, based on our regression models, if the county has a population that has no adults

with a greater than high school education, grant/research spending has a negative effect on earnings
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change from nationally expanding industries. The interaction term for earnings change from nationally
declining industries between 1983-88 is not significant. Moreover, no interaction effects materialize inb
either of the 1989-92 recession models.

The final analysis examines this education by grant/research interaction effect within the context
of metro/nonmetro status. The analysis presented in Table 7 shows that the interaction effect is pertinent
to nonmetro counties for the 1983-88 recovery. However, there are no effects for the 1989-92 recession.
For metro counties, the analysis shows no significant interactions. However, the standardized coefficients
suggest that there could be some real problems with multicollinearity with these models (both 1983-88 and
1989-92). However, we conducted a LaGrange-multiplier F-test for increment to R-square, and find that
the addition of the interaction terms to the metro county analysis did not significantly improve the fit of the
model.

Discussion

This is a preliminary analysis of a pertinent research and policy question. Our objectives were to
assess the effects of federal spending, and spending from general categories on earnings growth in
Appalachian counties during recent business cycles. Much of the past research on federal spending has
focused on defense spending, or on the sociceconomic consequences of spatial retirement patterns. Our
analysis is designed to estimate the effects of spending in general categories, not related exclusively to
defense. The analysis shows some interesting but preliminary trends. First, it may not be wise to
measure federal spending in the aggregate. Different federal programs have different audiences and
intended outcomes. This analysis shows different results when different categories of spending are
considered. Specifically, this analysis shows that federal spending on grants and research was more
important for earnings growth during the 1983-88 recovery.

In addition to the program in question, the analysis also intimates that the actual dollar amount
may not be as important as what the money is intended for. Spending for procurement is the largest
category of spending (in 1993 dollars) of the four examined. However, procurement has no effect on
either of the earnings change measures, for either of the business cycles in question. However,

estimating the effects of procurement with these growth models may not be the most productive method.
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Procurement spending is rather volatile from year-to-year (see Figures 1 and 2). However, defense and
salary/wages are categories where federal spending per capita was higher than federal spending on
grants/research. However, neither of these categories has any positive effect on the earnings growth
measures. Again, it is not necessarily the volume of spending, but what the money is intended for.

The findings for defense spending are rather counter-intuitive to our conceptions about defense
spending, particularly during the 1980s. There are a plethora of studies that herald or lament (depending
upon your political perspective) the effects of defense spending during this time period (see Markusen
1994 for best review, but also Nash 1985; Falk and Lyson 1993; 1988; Gottdiener 1994; Mollenkopf 1983).
However, these results show little fluctuation in real defense spending, and no positive effects of this
spending in any of the regression models. However, this may reflect a regional effect, and not a
contradiction to the defense spending literature. Couto (1994) points out that the Appalachian region is
relatively removed from the ‘gunbelt,’ or the term given to those regions which receive a substantial
proportion of defense contracts. While Appalachia receives its share of defense funds-- metro counties
received over 500 1993 dollars per capita for each year in question, nonmetro counties over 200 dollars--it
may be substantially less than other places. In addition, the lack of effects for defense spending in this
analysis (in contrast to much of the established literature) may serve to underscore the point about the
variation in types of federal spending. While one might make that argument that defense spending is
good for the economy because it creates quality jobs, and Mollenkopf (1983) shows that about 1/3 o\f high
tech manufacturing jobs can be traced to defense spending, this analysis implies that it is only certain
types of defense spending that will stimuiate reai earnings growth.

Another implication of this analysis concerns the effects of federal spending during national
business cycles. The trend analysis of per capita spending in real 1993 dollars shows that federal
spending, particularly in metro areas and non precurement spending in nonmetro areas remained
relatively stable during the 1980s and early 1990s. Theoretically, we would expect federal spending to
exert greater relative effects during business cycle downturns. During downturns, social systems receive
less resource inputs, due to an overall contraction in the niche from which all communities draw

sustenance (i.e. national economy). Therefcre, we would expect public sector factors to assume a mare
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prominent role, especially given the relative stability of federal spending during this time period (see
Figures 1 and 2). To our chagrin, the analysis fails to show any effects of federal spending during the
recession, either as an aggregate measure or as general categories. However, it may be premature to
conclude that federal spending only matters when times are good. Other analyses which focus on other
regions of the country during these and other business cycles are needed.

This analysis focused solely on Appalachia. We stated earlier that a regional analysis is very
appropriate to the question at hand. Some regions have unique histories and cultures which affect
socioeconomic issues, but that are hard to quantify, measure and control in regression analysis.
Moreover, Appalachia makes for an interesting case study because it is a region that has had a federal
agency devoted to improving the quality of life for its citizens (President’s Appalachian Regional
Commission). There are two strains of future analysis needed. One is a direct assessment of the effects
of ARC spending. This paper analyzed grants/research spending, which included money from the ARC.
These models need to be reanalyzed focusing exclusively on ARC spending. Second, analyses need to
be done on other regions and compared to Appalachia. This will help better document which effects are
generalizable to places, and which aré unique to Appalachia.

Theoretically, federal spending has been the domain of the new urban sociology. Other
perspectives of social system change have considered federal spending somewhat of an after-thought,
related to industry structure. This analysis points out that federal spending can have unique effects. This
analysis has implications for both the new urban sociology and the human ecology. The new urban
sociology has considered federal spending as a key variable (state disparity hypothesis), but the focus has
been on defense spending, and/or on urban places (Logan and Molotch 1987). This analysis shows that
the role of the federal government in creating spatial inequalities needs more focus than defense
spending. More importantly, the political economy of non-defense spending (i.e. the place politics of
attracting more grants/research dollars to an area) need exploration. The human ecology does not
seriously consider the role that federal spending plays in affecting system size and complexity. This is a
shame, because the state can play an active role in affecting key ecological dimensions of communities.

For example, state funding of transportation and communication technology development can have
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important impacts on social system size and complexity, to the extent that such funding increases the
transportation and communication technology of a system. Moreover, federal spending on infrastructure
can directly affect the ecological structure of communities; and subsequently social system size and
complexity to the extent that infrastructure development helps to attract new jobs. Ecological models
(both conceptual and empirical) should attempt to better integrate the actions of the federal government.
Probably the most intriguing and important finding of this research is the interaction effect
between federal spending on grants/research and the education level of the workforce for earnings
change in nonmetropolitan Appalachian counties. This finding shows that education is an important
predictor of earnings change from nationally expanding industries in nonmetro counties. However, for
each additional dollar of federal spending on grants/research, this effect is ‘intensified,’ leading to even
greater returns to the education level of the adult population. We believe that further research is needed
on the true nature of this relationship. We anticipate that in nonmetro areas, federal spending and the
education level of the adult poputation are linked in a symbiotic relationship. Grants and research employ
professionals at universities, research centers and institutes. The grant and research money draws
professionals to these nonmetro places. This analysis shows that this symbiotic relationship is functional
for these areas, providing employment opportunities that lead to the development of high growth
industries, at least during economic recoveries. We believe that to the extent that a well-educated
workforce is a draw for certain industries (particularly high tech and producer service industries), this
symbiotic relationship could lead to quasi-multiplier effects, or the addition of jobs in a community that are
to some extent independent of the symbiotic relationship discussed above, but still dependent upon that
relationship to the extent that it helped draw those jobs to the community in the first place. More research
is needed on a) to what extent the hypothesized symbiotic relationship between grants/research and the
education level of the workforce leads to further employment growth not directly related to the grants; and
D) to what extent cuts in federal grants/research would negatively impact nonmetro communities, both
directly through the loss of grants and research funds, and subsequently through the loss of better
educated workers, and with them the communities ability to attract the quasi-multiplier effect jobs.

Finally, this analysis focuses on earnings growth computed from a shift-share analysis, which
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decomposes earnings change into nationally expanding and nationally declining industries. More
research on the effects of federal spending on other dependent variables is needed. This analysis shows
some benefits of federal spending on earnings change. There are other place characteristics, such as
household poverty, earnings inequality, median family household, which need to be investigated to assess

the potential effects of future federal spending changes on these indicators of social well-being.
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Table 1. The Effects of Total Federal Spending on Earnings Change in All Appalachian Counties 1983-1992 (N=399).

Total Fed Sp. 1983
Earnings Farm 1983
Earnings Mining 1983
Percent Black 1980
Pop. Density 1980
Age of Housing 1980
Interstate

Manuf. Compen. 1983
Education 1980
Metropolitan County
Right-to-Work

Lag

Intercept

Rsquare

1983-1988 Recovery

Nationally
Growing

unstd std
-3E-06 -0.05
0.0336 0.435
-0.019 -0.41
-0.145 -0.12
2E-06 0.002
0.0031 0.004
-0.008 -0.03
-0.002 -0.12
0.7623 0.422
0.0011 0.005
-0.034 -0.15
0.127 0.026
-0.091 0
0.497

BOLD Coefficients represent p<.05.

Nationally
Declining
unstd std
-9E-06 -0.058
0.0326 0.1655
-0.043 -0.363
-0.455 -0.145
-9E-05 -0.043
-0.294 -0.149
0.0191 0.0316
-0.005 -0.147
0.7356 0.1597
0.0673 0.1058
0.0351 0.0619
-0.073 -0.025
0.4116 0
0.3462

Total Fed Sp. 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990
Interstate

Manuf. Compen. 198
Education 1990
Metropolitan County
Right-to-Work

Lag

Intercept

Rsquare

1989-1992 Recession

Nationally
Growing
unstd std
5E-07 -0.038
0.0005 -0.05
0.0005 0.1865
0.0119 -0.021
9E-06 0.1086
0.0116 -0.063
0.0024 -0.073
3E-05 -0.034
0.0165 0.2561
0.0027  -0.09
0.0032 -0.289
0.0116 0.1278
0.0056 0
0.1899

Nationally
Declining
unstd std

0.258036 -0.01502
-8.0E-07 -0.07675
-0.00397 -0.23607
-0.0092 -0.06309
-0.07173 0.015675
0.000012 -0.45378
-0.3974 -0.0311
-0.00695 -0.11127
-0.00029 -0.06848
-0.08592 0.111786
0.026281 -0.3097
-0.06497 -0.06438
-0.0238 0
0.1741



Table 2. The Interaction Effects of Total Federal Spending by Metro/Nonmetro Status 1983-1992 (N=399).

Metro*Tot. Fed 1983
Total Fed Sp. 1983
Earnings Farm 1983
Earnings Mining 1983
Percent Black 1980
Pop. Density 1980
Age of Housing 1980

Interstate

Manuf. Compen. 1983
Education 1980
Metropolitan County
Right-to-Work

Lag
Intercept
Rsquare

1983-1988 Recovery

Nationally
Growing
unstd  std

-6E-06 -0.08
4E-07 0.007
0.0337 0.436
-0.019 -0.4
-0.149 -0.12
1E-06 0.001
0.0057 0.007
-0.009 -0.04
-0.002 -0.12
0.7703 0.427
0.005 0.02
0.032 -0.15
0.1358 0.027
-0.094 0
0.499

BOLD Coefficients represent p<.05.

Nationally
Declining

unstd std
1E-05 0.0516
-2E-05 -0.096
0.0325 0.1649
-0.044 -0.366
-0.448 -0.143
-9E-05 -0.042
-0.297 -0.151
0.0203 0.0336
-0.005 -0.148
0.7199 0.1563
0.0608 0.0956
0.0331 0.0584
-0.069 -0.024
0.4167 0
0.3472

Metro*Tot. Fed. 198
Total Fed Sp. 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990

Interstate

Manuf. Compen. 198
Education 1990
Metropolitan County
Right-to-Work

Lag
Intercept
Rsquare

1989-1992 Recession

Nationally

Growing

unstd std
-1E-06 -0.075
1E-07 0.0115
-5E-04 -0.051
0.0015 0.1864
-0.005 -0.022
2E-05 0.1074
-0.011 -0.06
-0.004 -0.077
-2E-05 -0.036
0.0676 0.2633
-0.004 -0.075
-0.012 -0.283
0.0238 0.1236
-0.027 0
0.1926

Nationally
Declining
unstd std

4 6E-06 0.06185
-3.0E-06 -0.05596
-0.00385 -0.07451
-0.00929 -0.23859
-0.07138 -0.06279
0.000013 0.016379
-0.40017 -0.45695
-0.00629 -0.02812
-0.00029 -0.11059
-0.09154 -0.07296
0.023389 0.099485
-0.06609 -0.31501
-0.02433 -0.06583
0.261387 0
0.1759



Table 3. The Effects of Federal Spending by Categories on Earnings Change 1983-1992 (N=399).

Grant/Research 1983
Defense 1983
Procurement 1983
Salary/Wages 1983
Earnings Farm 1983
Earnings Mining 1983
Percent Black 1980
Pop. Density 1980
Age of Housing 1980
Interstate

Manuf. Compen. 1983
Education 1980
Metropolitan County
Right-to-Work

Lag

Intercept

Rsquare

1983-1988 Recovery

Nationally
Growing

unstd std
3E-05 0.087
-1E-05 -0.09
-9E-07 -0.01
-2E-05 -0.05
-0.018 0.42
-0.19 -0.39
3E-06 -0.15
0.0055 0.004
-0.007 0.007
-0.002 -0.03
0.8035 -0.12
0.0025 0.445
-0.03 0.01
0.0923 -0.13
-0.094 0.019
-0.106 0
0.511

BOLD Coefficients represent p<.05.

Nationally
Declining
unstd std
0.0001 0.1142
-1E-05 -0.035
-7E-06  -0.035
-1E-04 -0.111
0.0286 0.1449
-0.041  -0.339
-0.611  -0.195
-7E-05 -0.035
-0.304 -0.155
0.0203 0.0336
-0.005 -0.14
0.8376 0.1819
0.0679 0.1068
0.0516 0.0909
-0.129 -0.044
0.3771 0
0.3678

Grant/Research 198
Defense 1989
Procurement 1989
Salary/Wages 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990
Interstate

Manuf. Compen. 198
Education 1990
Metropolitan County
Right-to-Work

Lag

Intercept

Rsquare

1989-1992 Recession

Nationally

Growing

unstd std
3E-06 0.0305
7E-07 0.0217
-8E-07 -0.066
6E-06 0.0695
-5E-04 -0.052
0.0015 0.191
-0.006 -0.025
2E-05 0.1091
-0.01  -0.055
-0.003 -0.066
-2E-05 -0.03
0.0602 0.2347
-0.004 -0.093
-0.012 -0.282
0.0249 0.1293
-0.026 0
0.1981

Nationally
Declining

unstd std
-2.6E-06  -0.00548
-4.4E-06 -0.0276
1.6E-07 0.002714
-1.8E-05 -0.0398
-0.00395 -0.07632
-0.00928 -0.23825
-0.07177  -0.06313
0.000013 0.016494
-0.40156  -0.45854
-0.00766  -0.03426
-0.00029 -0.1131
-0.07145 -0.05695
0.026877 0.114317
-0.06511  -0.31034
-0.02589  -0.07005
0.257481 0
0.1762



Table 4. The Effects of Federal Spending by Categories for Metro Counties 1983-1992 (N=109).

Grant/Research 1983
Defense 1983
Procurement 1983
Salary/Wages 1983
Earnings Farm 1983
Earnings Mining 1983
Percent Black 1980
Pop. Density 1980
Age of Housing 1980

Interstate

Manuf. Compen. 1983
Education 1980
Right-to-Work

Lag
Intercept
Rsquare

1983-1988 Recovery

Nationally
Growing

unstd std
3E-05 0.099
AE-056  -0.2
-1E-06  -0.03
-2E-05 -0.05
0.0253 0.416
-0.009 -0.21
-0.128 -0.12
2E-05 0.05
0.0026 0.005
-0.021 -0.14
-0.002 0.3
0.3825 0.329
-0.039 -0.27
0.5526 0.157
0.0285 0
0.464

BOLD Coefficients represent p<.05.

Nationally
Declining

unstd std
8E-06 0.0063
-1E-05 -0.052
-4E-06 -0.034
-9E-05 -0.068
0.0341 0.144
-0.032 -0.188
-0.805 -0.194
-1E-05 -0.011
-0.636 -0.327
0.0267 0.0466
-0.005 -0.201
0.8265 0.1827
0.0337 0.0593
0.3424  0.117
0.5827 0
0.4557

Grant/Research 198
Defense 1989
Procurement 1989
Salary/Wages 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990

Interstate

1989-1992 Recession

Manuf. Compen. 198 5E-06

Education 1990
Right-to-Work

Lag
Intercept
Rsquare

Nationally

Growing

unstd std
1E-05 0
-6E-07 0.0975
-1E-06  -0.031
1E-05 -0.161
-9E-04 0.1697
0.0023 -0.081
0.023 0.2436
2E-05 0.0836
0.0249 0.1998
0.0032 0.1744
0.0861
0.029 0.0192
-0.001 0.1291
0.02 -0.037
-0.036 0.0781
0.325

Nationally
Declining
unstd std

0.000042 0
-6.7E-06  0.085498
3.0E-06 -0.07034
3.3E-06 0.076842
0.000944 0.009412
-0.00492  0.01881
-0.30385 -0.10839
0.000042 -0.23282
-0.37678 0.100909
0.000874 -0.55723
-0.00023 0.004893
-0.04934 -0.1973
-0.0345 -0.04635
0.024236  -0.19462
0.273375 0.077699
0.2801



Table 5. The Effects of Federal Spending by Categories for Nonmetro Counties 1983-1992 (N=290).

1983-1988 Recovery

Nationally
Growing
unstd std

Grant/Research 1983 3E-05 0.089
Defense 1983 -4E-06  -0.01
Procurement 1983 -5E-07 -0.00
Salary/Wages 1983 -1E-05 -0.04
Earnings Farm 1983 0.0327 0.405
Earnings Mining 1983 -0.019 -0.4
Percent Black 1980 -0.203 -0.16
Pop. Density 1980 -9E-06 -0.00
Age of Housing 1980 -0.026 -0.03
Interstate -7E-04 -0.00
Manuf. Compen. 1983  -0.002 -0.08
Adjacent to Metro Co. -0.002 -0.04
Education 1980 0.9666 0.441
Right-to-Work -0.033 -0.14
Lag -0.068 -0.01
Intercept -0.127 0
Rsquare 0.548

BOLD Coefficients represent p<.05.

Nationally
Declining

unstd std
0.0001 0.1426
-1E-05 -0.016
-1E-05 -0.053
9E-05 -0.114
0.0279 0.1503
-0.042 -0.383
-0.565 -0.196
-2E-05 -0.003
-0.148 -0.076
0.014 0.0212
-0.005 -0.095
-0.007 -0.055
0.6512 0.129
0.0491 0.0873
-0.324 -0.112
0.3638 0
0.3583

Grant/Research 198
Defense 1989
Procurement 1989
Salary/Wages 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990
Interstate

Manuf. Compen. 198
Adjacent to Metro Co
Education 1990
Right-to-Work

Lag

Intercept

Rsquare

1989-1992 Recession

Nationally

Growing

unstd std
4E-07 0.0044
3E-06 0.0769
-4E-07 -0.029
5E-06  0.047
-6E-04 -0.061
0.0014 0.1763
-0.015 -0.067
-1E-05  -0.03
-0.012 -0.063
-0.006 -0.107
-5E-05 -0.015
-0.001 -0.144
0.0842 0.2706
-0.014 -0.315
0.0213 0.1162
-0.027 0
0.2236

Nationally
Declining

unstd std
-1.6E-05 -0.03477
1.2E-06 0.005798
-2.86-06 -0.03912
-2.3E-05 -0.0475
-0.00485 -0.09301
-0.01087 -0.28763
-0.04442 -0.0402
-5.0E-05 -0.02076
-0.37156  -0.38796
-0.00965 -0.03725
-0.00095 -0.06064
-0.00072 -0.0149
-0.0562 -0.03666
-0.07144  -0.32358
-0.05199  -0.13247
0.268549 0
0.1791



Table 6.The Interaction Effect of Grant/Research Spending by Education for Nonmetro Counties 1983-1992 (N=290).

1983-1988 Recovery 1989-1992 Recession

Nationally Nationally Nationally Nationally
Growing Declining Growing Declining
unstd std unstd std unstd std unstd std
Grant/Res*Educ 1980  0.0013 0.605 -3E-04 -0.05 Grant/Res*Educ 199 1E-05 0.0313  6.9E-06 0.004197
Grant/Research 1983 .2E-04 -0.44 0.0002 0.1578 Grant/Research 198 7E-07 .0.0075 -4.3E-06 -0.00911
Defense 1983 -1E-05 -0.08 -1E-05 -0.035 Defense 1989 8E-07 0.0234 -44E-06 -0.02741
Procurement 1983 4E-07 -0.01 -7E-06 -0.035 Procurement 1989 -8E-07 -0.068 1.6E-07 0.002677
Salary/Wages 1983 -2E-05 -0.04 -9E-05 -0.11  Salary/Wages 1989 6E-06 0.0705 -1.8E-05 -0.03973
Earnings Farm 1983 0.0308 0.399 0.0287 0.1457 Earnings Farm 1989 -6E-04 -0.057 -0.00396 -0.07662
Earnings Mining 1983 -0.02 -0.42 -0.04 -0.334 Earnings Mining 198 0.0015 0.1897 -0.00927 -0.23801
Percent Black 1980 -0.252 -0.21 -0.6 -0.191 Percent Black 1990  -0.007 -0.031 -0.07195 -0.06329
Pop. Density 1980 2E-05 0.024 -8E-05 -0.038 Pop. Density 1990 2E-05 0.1065 0.000013 0.016527
Age of Housing 1980 0.0393 0.051 -0.289 -0.147 Age of Housing 1990 -0.006 -0.033  -0.40068 -0.45754
Interstate 4E-05 0.000 0.0184 0.0305 Interstate -0.003 -0.065 -0.00762 -0.03409
Manuf. Compen. 1983  -0.001 -0.11 -0.005 -0.141  Manuf. Compen. 198 -2E-05 -0.03 -0.00029 -0.113
Education 1980 0.4199 0.233 0.916 0.1989 Education 1990 0.0584 0.2277 -0.07306 -0.05822
Metropolitan County 0.0049 0.02 0.0658 0.1034 Metropolitan County  -0.005 -0.11 0.026724  0.11367
Adjacent to Metro Co. -0.004 -0.06 -0.003 -0.019 Adjacentto Metro Co -0.001 -0.131 -0.00033 -0.0061
Right-to-Work -0.024 -0.11 0.0545 0.0961 Right-to-Work -0.012 -0.268 -0.06493 -0.30949
Lag 0.0471 0.009 -0.13 -0.045 Lag g 0.0216 0.1122 -0.02599 -0.07032
Intercept -0.074 0 0.3651 0 Intercept -0.026 0 0.257839 0
Rsquare 0.556 0.3684 Rsquare 0.2145 0.1762

BOLD Coefficients represent p<.05.



Table 7. The Interaction Effects of Grant/Re

1983-1988 Recovery

Nationally
Growing
unstd std

Grant/Res*Educ 80 0.0016 0.669
Grant/Research 1983 -2E-04 -0.48
Defense 1983 -5E-06 -0.02
Procurement 1983 -2E-07 -0.00
Salary/Wages 1983 -1E-05 -0.04
Earnings Farm 1983 0.0313 0.388
Earnings Mining 1983 -0.021 -0.45
Percent Black 1980 -0.293 -0.23
Pop. Density 1980 3E-06 0.001
Age of Housing 1980 0.0017 0.002
Interstate 0.0106 0.037
Manuf. Compen. 1983 -0.002 -0.07
Education 1980 0.4746 0.216
Adjacent to Metro Co. -0.003 -0.06
Right-to-Work -0.029 -0.12
Lag -0.048 -0.01
Intercept -0.078 0
Rsquare

BOLD Coefficients represent p<.05.

Nationally
Declining

unstd std

0.0001 0.0241
0.0001 0.1221
-1E-05 -0.016
-1E-05 -0.052
-9E-05 -0.114
0.0278 0.1497
-0.042 -0.384
-0.573 -0.199
-2E-05 -0.003
-0.146 -0.074
0.0149 0.0226
-0.005 -0.095
06107 0121
-0.007 -0.056
0.0494 0.0879
-0.325 -0.113
0.3679 0

Grant/Res*Educ 90
Grant/Research 198
Defense 1989
Procurement 1989
Salary/Wages 1989
Earnings Farm 1989
Earnings Mining 198
Percent Black 1990
Pop. Density 1990
Age of Housing 1990
Interstate

Manuf. Compen. 198
Education 1990
Adjacent to Metro Co
Right-to-Work

Lag

Intercept

Rsquare

19890-1992 Recession

search Spending By Education for Nonmetro Counties 1983-1992 (N=399).

Nationaily Nationally
Growing Declining

unstd std unstd std
-2E-05 -0.066 -2.0E-05 -0.012
6E-06 0.0604 -1.1E-05 -0.02419
3E-06 0.0768 1.2E-06 0.005713
-4E-07 -0.029 -2.8E-06 -0.03915
5E-06 0.0472 -2.3E-05 -0.04756
-7TE-04 -0.067 -0.00488 -0.09359
0.0014 0.1853 -0.01087 -0.28768
-0.015 -0.065 -0.04449 -0.04026
-1E-05 -0.028 -5.0E-05 -0.02057
-0.012 -0.063 -0.37174 -0.38816
-0.006 -0.111  -0.00982 -0.0379
-4E-05 -0.014 -0.00095 -0.06055
0.0874 0.2808 -0.05179 -0.03378
-0.001 -0.143 -0.00073 -0.01494
-0.014 -0.315 -0.07153 -0.324
0.0242 0.1321 -0.05202 -0.13254
-0.028 0 0.267415 0



	1997
	The Effects of Federal Spending on Earnings Change in Appalachia
	F. Carson Mencken
	James H. Noonan
	Digital Commons Citation


	tmp.1539975108.pdf.aWVka

