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An Analysis of Rural-Urban Differences in 
Average Family Income: An Application of the 
Oaxaca and Cotton-Neumark Decomposition 
Techniques 

Bradley T. Ewing and William Levernier* 

Abstract: Using multivariate regression analysis, this study examines the effect 
that demographic, educational, economic, and geographic characteristics have 
on average family income in rural and urban counties in the United States. The 
results indicate that while the above-mentioned characteristics generally affect 
average family income in both rural and urban counties, the effect of many 
characteristics is substantially different in rural counties than in urban counties. 
Using the Oaxaca and Cotton-Neurnark decomposition techniques, we find 
that only about half the income difference between rural and urban counties is 
explained by differences in their characteristics, however. 

I. INTRODUCTION 

While there are arguably many different ways to measure the economic 
well-being of a region's residents, one possible measure is the average family 
income of the region under consideration. Economic development policies often 
focus on inducing economic growth or on attracting manufacturing facilities to a 
region to increase the average income of the region's inhabitants. ln order to be 
able to ascertain whether or not such policies are effective, they must be designed 
such that they have measurable outcomes. The outcomes of the policies can then 
be compared to the established goals, and the extent of goal achievement can then 
be determined. 

To implement policies that will effectively increase average family income 
in a region, policy makers must understand the relationship between a region's 
characteristics and its average family income. To what extent, for example, is a 
region's income affected by its economic growth? Or, to what extent is its income 
affected by the educational attainment of its inhabitants? Once these relationships 
are understood, policy makers can focus their efforts on changing those charac
teristics that most strongly influence a region's average family income. One thing 
that policy makers must be aware of, however, is that these relationships may dif
fer between different types of regions. Specifically, the relationships may differ 
between rural and urban regions. 

To further analyze these issues, the purpose of this study is twofold. First, 
it is to investigate the underlying determinants of average family income in rural 
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and urban counties in the United States. Particular attention is paid to how the 
structure of income determination in rural counties in the United States differs 
from that of urban counties. From a policy perspective, if the average family 
income in rural counties responds to a particular policy action differently than in 
urban counties, then policy makers responsible for rural areas may need to 
employ different policies than policy makers responsible for urban areas. On the 
other hand, if no major differences exist, then the same policies can be employed 
in urban areas as in rural areas. 

The second purpose is based on the fact that rural counties have historically 
experienced lower average income than urban counties. Specifically, the second 
purpose is to determine the extent to which differences in the characteristics 
between rural and urban counties explain the rural-urban income difference. A 
contribution of this study is the application of the Oaxaca and Cotton-Neumark 
decomposition techniques to the analysis of rural-urban income differences. Both 
techniques decompose the rural-urban income differential into a portion that is 
caused by differences in the characteristics of rural and urban regions and a por
tion that cannot be explained by such differences. While the Oaxaca and Cotton
Neumark decompositions have often been used to examine the income (or earn
ings) differences between different groups of people, to the best of our knowledge 
the techniques have not previously been used to examine the income differential 
between different types of regions. 

The decompositions in this study have potentially important policy impli
cations. If the results indicate that most of the rural-urban income difference is 
caused by a rural-urban difference in the characteristics of counties, then policies 
that make rural counties similar to urban counties will cause a convergence of 
income between rural and urban counties. On the other hand, if the decomposi
tions indicate that much of the rural-urban income difference cannot be attributed 
to a rural-urban difference in the characteristics of counties, then policies to make 
the characteristics of rural counties similar to those of urban counties will not 
cause a convergence of income between rural and urban counties. 

II. PAST FINDINGS 

The standard human capital theory of wage determination asserts that cer
tain worker characteristics, such as educational attainment and job training, 
should affect a worker's earnings (Becker 1975). Schultz (1960) and Mincer (1962) 
contend that families and individuals make human capital investment decisions 
analogous to firm investment decisions in order to increase their productive 
capacity and earnings. Loewenstein and Spletzer (1999) find that the wages of 
workers increase with both the amount of general training and employer-specific 
training that they receive. A natural extension of this discussion is to think of 
income differences between rural and urban areas as partially arising from differ
ences in human capital endowments between rural and urban residents. 
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Additionally, Mincer and Polachek (1974) recognized that differences in 
the earnings of individuals arise from such factors as differences in gender and 
race. It should not be surprising, therefore, to find that income differences 
between rural and urban regions may be partially explained by differences in the 
gender and racial composition of the residents of rural and urban areas. On a 
related note, in a study of metropolitan area labor markets during the 1980s, 
Bound and Holzer (2000) find that the effect of demand shifts on falling relative 
wages in declining metropolitan areas was greatest among less-educated workers, 
less-experienced workers, and blacks. 

A substantial literature on poverty, a topic closely related to income, has 
documented the characteristics of persons who experience the highest rates of 
poverty. Poverty rates are higher for members of racial minority groups than for 
whites (Danziger 1988; Sawhill1988; Schiller 1998). Geographically, poverty rates 
are typically higher for people residing in rural areas than for people residing in 
metropolitan areas (U.S. Census Bureau 1998). In terms of individual attributes, 
poverty rates are lower for educated persons than for those with a lower level of 
education, and are lower for those who work than for those who are unemployed 
(Schiller 1998). 

Many researchers have examined topics related to regional differences in 
earnings. Bellante and Kogut (1996) found that the ratio of black to white male 
earnings is lower in the South than in other parts of the United States. Gaynor and 
Durden (1997) examined earnings in the South and Southwest and found a geo
graphic difference in the "cost of being female." Likewise, Carlstrom and Rollow 
(1998) examined black-white earning differences between the South and non
South and found a regional difference in the "cost of being black." Further, they 
found that there is a regional difference in the contribution of particular factors to 
the black-white income difference. 

Several other studies have also examined regional differences in earnings. 
Simon (1993) examined state income levels by comparing natives' and immi
grants' earnings. His findings suggest that the persistence of state income differ
entials can be partially explained by differences in the quality of schooling. Based 
on his findings, it is likely that income differences between rural and urban areas 
also may result if there are educational differences between rural and urban areas. 
Renkow (1996) contends that returns to schooling are lower in rural areas than in 
urban areas, and that rural earnings respond more to local labor market condi
tions than do urban earnings. 

Differences in unemployment rates by state or region have been examined 
by a number of researchers (Bell1981; Brechling 1967; Byers 1990, 1991; Chapman 
1991; Gordon 1985; Hotchkiss 1991; Hyclak and Lynch 1980; Tiller and Bednarzik 
1983). In many cases, differences in the behavior of regional unemployment rates 
are found both interregionally and in terms of their linkages to the national unem
ployment rate. These studies document the existence of differential employment 
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patterns among regions and underscore the importance of controlling for regional 
economic characteristics when conducting income studies. 

In a related study, Negrey, Zickel, and Penn (1998) examined the effects of 
industrial restructuring (i.e., employment shifts by industry) on men's and 
women's personal income during the 1969-1989 period in 140 U.S. metropolitan 
areas. In their study, they analyzed shifts in employment in manufacturing, FIRE, 
wholesale and retail trade, and services, and found that the income loss of men 
was offset by the income gain of women. Overall, their study suggests that one 
important determinant of regional household income is employment shifts across 
industries. 

While many aspects of regional and rural-urban income differences have 
been examined in the literature, prior studies have not decomposed the difference 
using the Oaxaca and Cotton-Neumark decomposition techniques. The use of 
these techniques in a rural-urban framework allows one to determine how much 
of the rural-urban income difference can be explained by differences between the 
characteristics of rural and urban areas. This study proceeds by describing the 
econometric methodology in Section 3, the data and results in Section 4, and then 
offers some concluding remarks and policy implications in Section 5. 

III. A MODEL OF COUNTY-LEVEL AVERAGE FAMILY INCOME AND THE 
OAXACA AND COTION-NEUMARK DECOMPOSITIONS 

The geographic unit of observation used in this study is rural and urban 
counties in the 48 contiguous states. Average family income (AFI) in a county is 
estimated in general form as 

(1) AFI = f(Demog, HumCap, Econ, Geog), 

where AFI is the county's average family income,1 Demog is a vector of demo
graphic characteristics of the county's population, HumCap is a vector of human 
capital characteristics of the county's population, Econ is a vector of economic 
characteristics of the county, and Geog is a vector of geographic characteristics of 
the county. The variables that are included in each of the vectors, along with their 
definition, are listed in Table 1. 

The above equation is estimated by ordinary least squares, with the covari
ance matrix corrected for heteroscedasticity (Greene 1997),2 as 

(2) AFI =a+ ~1 Demog + ~2 HumCap + ~3 Econ + ~4 Geog + £, 

1Jn the regression analysis, nominal AFI for each county is used as the dependent variable. Some of the differ
ence in AFI that exists between counties may occur because of cost-of-living differences. Since a county-level 
cost-of-living variable is not available for all U.S. counties, it was not possible to include a cost-of-living variable 
as an explanatory variable. In interpreting the regression results, then, one should be aware that some of the 
~al-urban income difference that is found in this study could actually be caused by a cost-of-living difference. 

The correction yields a consistent estimator of the covariance matrix. The procedure does not change the value 
of the individual coefficients, relative to their value in an uncorrected OLS model, but does cause changes in the 
standard errors of the coefficients. Thus, some coefficients that are statistically significant in the uncorrected OLS 
model may not be statistically significant in the covariance corrected model (Greene 1995). 
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where ~1 ~ ~2~ ~3~ and ~4 are vectors of coefficients associated with Demog, HumCap, 
Econ, and Geog, respectively, and E is the error term. 

Variable 

Dependent Variable 
Average Family Income 

Demographic Variables 
% 65 and Older 

%Black 
% Other Minority 

% Female Headed 

Human Capital Variables 
% High School 

%College 

Economic Variables 
Male LFPR 
Female LFPR 
Employment Growth 
Restructuring 

% Goods Producing 

% State Union 

Geographic Variables 
West 

Midwest 

Northeast 

TABLE 1 

Definitions of Variables in OLS Regressions 

Definition 

The average family income in the county in 1989, in dollars. 

The percent of the county population in 1990 that is 65 years old or 
older. 
The percent of the county population in 1990 that is black. 
The percent of the county population in 1990 that is a non black 
minority. 
The percent of families in the county in 1990 that are headed by a 
female, with no husband present. 

The percent of the 25-year-old and older population in the county in 
1990 that graduated from high school, but not from college. 
The percent of the 25-year-old and older population in the county in 
1990 that graduated from college. 

The male labor force participation rate in the county in 1990. 
The female labor force participation rate in the county in 1990. 
The rate of employment growth in the county from 1980 to 1990. 
Allen and Freeman's (1995) index of structural change from 1980 to 
1990 in the county. 
The percent of the 1990 labor force in the county that is employed in 
mining, construction, or manufacturing. 
The percent of the labor force in the state that belongs to a labor 
union 

A dummy variable that takes a value of 1 if the county is in the West 
Census region, 0 otherwise. 
A dummy variable that takes a value of 1 if the county is in the 
Miwest Census region, 0 otherwise. 
A dummy variable that takes a value of 1 if the county is in the 
Northeast Census region, 0 otherwise. 

Sources: Hirsch and McPherson (1993) for % State Union; U.S. Census Bureau (1990) for all other variables. 

Each county included in the study is classified as either rural or urban, and 
separate regressions are run on each. In making this "either I or" classification for 
a particular county, though, there is necessarily some degree of subjectivity 
involved. While the population of a particular county may completely reside in 
either rural areas or urban areas, in many counties some of the population resides 
in rural areas and some of the population resides in urban areas. Thus, many 
counties in the United States have a mix of rural and urban areas. Rather than only 
including those counties that are completely urban or completely rural in this 
study, more inclusive definitions of "rural" and "urban" are utilized. A county is 
classified as "rural" if it is not in a metropolitan statistical area (MSA) and at least 
80 percent of its population resides in a rural area. A county is classified as 
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"urban" if at least 80 percent of its population resides in an urban area (the county 
need not be located in an MSA). Using this definition, a sample of 1,264 counties 
and independent cities, of which 331 are urban and 933 are rura1,3 is obtained. 

The AFI is substantially lower in a typical rural county than in a typical 
urban county. It is likely that part of this difference can be attributed to differences 
in characteristics between rural and urban counties. The typical urban county, for 
example, may have a better-educated labor force, a higher rate of employment 
growth, and a higher labor force participation rate than a typical rural county. If 
there are rural-urban differences in the characteristics that affect AFI in a county, 
one would expect that there would be a corresponding rural-urban income 
difference. 

This study decomposes the rural-urban income difference using a tech
nique that was first introduced by Oaxaca (1973) to determine the proportion of 
the income difference between males and females that can be attributed to gender 
discrimination. The basic premise of the Oaxaca technique is that the difference in 
income between individuals belonging to different groups (e.g., male versus 
female, black versus white) that cannot be attributed to differences in their char
acteristics (e.g., educational attainment, work experience, industry of occupation, 
etc.) is due to discrimination. Cotton (1988) and Neumark (1988) made extensions 
to the technique, but still allowed a researcher to measure that part of the income 
difference that can be attributed to differences in characteristics between the 
groups and that part that cannot. In a recent study that used the techniques, 
Gaynor and Durden (1997) determined the extent of racial and gender discrimi
nation on earning differences between various groups of workers in the south
western United States. Along the same lines, Carlstrom and Rollow (1998) deter
mined the extent of the difference between workers' earnings in the South and 
non-South, and compared the effect of racial discrimination on workers' earnings 
between the two regions. 

The Oaxaca and Cotton-Neumark decomposition techniques are normally 
applied to different groups of individuals to measure the extent to which racial or 
gender discrimination affects workers' earnings. In this paper, the techniques are 
extended to decompose the difference in AFI between rural and urban counties 
into an explained portion (i.e., that part of the rural-urban income difference that 
is accounted for by rural-urban differences in a variety of county characteristics) 
and an unexplained portion. In the conventional application, where the difference 
in the earnings between different groups of workers is decomposed, the unex
plained portion is interpreted as discrimination. While the unexplained portion in 
the rural-urban approach is not discrimination in the conventional sense, it can be 
interpreted as a measure of a residual disadvantage that rural counties experience 
relative to urban counties. The unexplained portion is the income deficit that rural 

3The regional breakdown of the 933 rural counties is as follows: 418 counties are in the South Census region, 119 
counties are in the West Census region, 360 counties are in the Midwest Census region, and 36 counties are in 
the Northeast Census region The regional breakdown of the 331 urban counties is as follows: 153 counties are 
in the South Census region, 63 counties are in the West Census region, 68 counties are in the Midwest Census 
region, and 47 counties are in the Northeast Census region 
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counties would experience even if rural and urban counties had the same average 
characteristics. The unexplained portion then gives rural policy makers an indica
tion of how much of the rural income deficit would remain if they implemented 
policies that made the demographic, human capital, and economic characteristics 
of rural counties equal to those of urban counties. 

Utilizing the Oaxaca model to explain rural-urban income differences, the 
difference in the mean AFI between urban counties and rural counties is estimated as 

Utilizing the Cotton-Neumark extension of the Oaxaca model4 to explain 
rural-urban income differences, the difference in the mean AFI between urban 
counties and rural counties is estimated as, 

(4) Yu- YR = :LB*(Xu -XR}+ :Lxu(Bu -B*)+ :LxR(B* -BR)· 

Y u and Y R are the mean AFI in urban and rural counties, respectively; Xu and XR 
are the mean value for characteristic X in urban and rural counties, respectively; 
Bu and BR are the value of the coefficients from the regressions (Equation 2) for the 
urban and rural counties, respectively; and B* is the weighted average of the coef
ficients from the regressions for the 933 rural counties and the 331 urban counties. 

The Cotton-Neumark technique decomposes the AFI difference between 
rural and urban counties into three terms. The first term on the right-hand side of 
the equal sign in Equation 4 represents that part of the total difference that can be 
attributed to differences in average characteristics between a typical urban county 
and a typical rural county. It measures the difference that would exist if the urban 
and rural counties both had the same set of coefficients in the regression model, 
but each had their existing set of average characteristics. The last two terms on the 
right-hand side of the equal sign collectively measure the amount of the rural 
income deficit that is not caused by differences in the average characteristics 
between urban and rural counties. 

Before we proceed, it should be noted that the results obtained from the 
decomposition techniques can be sensitive to the choice of explanatory variables 
in the model. Specifically, if relevant variables are omitted from the regressions on 
which the decompositions are based, then the results of the decompositions will 
be affected. In particular, if relevant variables are omitted from the regressions so 
that the explanatory power of the regressions is reduced, the unexplained portion 
in the decompositions will tend to be larger. 

4In both the Oaxaca and Cotton-Neumark decomposition techniques, the difference in the natural log of average 
income between two groups is often decomposed, rather than the difference in the average income. The former 
approach allows the researcher to determine the percent of the income difference that can be attributed to a par
ticular factor. We examine the rural-urban difference in average income rather than the rural-urban difference in 
the natural log of average income. This approach allows us to determine the dollar difference that can be attribu
ted to differences in a particular factor, which should be useful information for policy makers. The dollar differ
l!m:l! a\mbu\ed \o each characteristic is not reported in the results. 
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IV . .THE DATA AND THE RESULTS 

The AFI in a county is for 1989, while the remaining variables are for 1990 
(except the employment growth and restructuring variables, which apply to the 
1980-1990 period). The data for most variables are obtained from the U.S. Census 
Bureau's 1990 Census of the Population, which reports income for the year before the 
census, but reports the other characteristics included in Equation 2 for 1990. Other 
researchers that have conducted studies using Census Bureau data have also faced 
this problem. Since there is not expected to be any systematic difference between 
the pattern of AFI across counties in 1989 and the 1990, it is not expected that the 
results of this study will be affected by using 1989 income data instead of 1990 
income data. 

The means of each of the variables in Equation 2 for the pooled sample and 
for urban and rural counties are reported in Table 2. The AFI for the pooled sam
ple of 1,264 counties is $33,459. This varies from $29,525 for the 933 rural counties 
to $44,549 for the 331 urban counties, a difference of 50.9 percent. As will be 
demonstrated shortly, the rural-urban variation in county characteristics strongly 
contributes to the rural-urban variation in AFI. 

Variable 

Average Family Income 
% 65 and Older 
%Black 
%Other Minority 
%Female Headed 
% High School 
%College 
Male LFPR 
Female LFPR 
Employment Growth 
Restructuring 
% Goods Producing 
%State Union 

TABLE2 

Means of Selected Variables by County Type 

Pooled Sample 

33,459.40 
15.62 
9.03 
3.98 

12.55 
55.37 
13.75 
69.72 
50.96 
0.228 
0.112 

25.67 
12.89 

Urban Counties 

44,549.12 
12.14 
13.05 
6.53 

16.60 
55.11 
22.35 
74.53 
57.79 
0.345 
0.096 

22.07 
13.56 

Rural Counties 

29,525.10 
16.85 
7.61 
3.08 

11.12 
55.46 
10.71 
68.02 
48.54 
0.186 
0.117 

26.94 
12.65 

Note: The difference between the mean of rural counties and of urban counties is statistically significant at the 
.01 level for all variables except % State Union, which is statistically significant at the .05 level, and % High 
School. 

It also can be seen in Table 2 that there is substantial rural-urban variation 
for several of the independent variables in Equation 2. The percent of the popula
tion that is black is 71.5 percent higher in urban counties than in rural counties, 
and the percent of the population that is nonblack minority is 120 percent higher 
in urban counties than in rural counties. Likewise, the percent of families that are 
female headed (with no husband present) is 43.9 percent higher in urban counties 
than in rural counties. In terms of educational attainment, the percent of the 25-
year-old and older population that has a college degree is more than twice as high 
in urban counties than rural counties. Although the level of industrial restructur-
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ings between 1980 and 1990 is only slightly higher in rural counties than urban 
counties, employment growth between 1980 and 1990 is 85.5 percent higher in 
urban counties than in rural counties. 

Prior to discussing the urban-rural decomposition, we discuss the OLS 
results for the 1,264 counties in the pooled sample, as well as for the 933 rural 
counties and the 331 urban counties, separately.6 The results, which are reported 
in Table 3, indicate that AFI in a county is positively and significantly affected by 
the percent of the population that is black or nonblack minority. AFI is also posi
tively and significantly affected by the percent of the 25 years of age and older 
population that graduated from college, the male labor force participation rate, 
and the amount of employment growth in the county between 1980 and 1990. In 
addition, AFI is higher in counties located in states with a relatively high level of 
unionization, and is higher in counties with a relatively high proportion of the 
workforce employed in goods-producing industries. 

Among the demographic characteristics, the percent of families that are 
female headed has by far the largest effect on AFI. In the pooled sample, a 1 per
centage point increase in the number of families that are female headed causes a 
$244 decrease in AFI. An increase of 1 percentage point in the proportion of the 
population that is black or nonblack minority induces a $99 and $109 increase in 
a county's AFI, respectively. A change in the proportion of the population that is 
older than 64 causes no significant change in a county's AFI. 

The effect of a county's human capital characteristics on its AFI is mixed. 
One of the educational characteristics, the percent of the 25-year-old and older 
population that graduated from college, has a statistically significant and positive 
effect on AFI. A 1 percentage point increase in this factor causes an increase in AFI 
of $922. The percent of the population that graduated from high school (but not 
college), however, has a statistically significant, but much smaller, effect on a 
county's AFI. A 1 percentage point increase in this factor only causes an increase 
in AFI of $80. 

Among the economic variables, the male labor force participation rate pos
itively affects AFI, with a 1 percentage point increase causing an increase in AFI of 
$252. The female labor force participation rate is found to have a much smaller 
effect on AFI. A 1 percentage point increase in the female labor force participation 
rate only induces an increase of $81 in AFI. Employment growth in a county is 
found to promote an increase in AFI, but the magnitude of the effect is fairly small. 
The results indicate that a 100 percent increase in a county's employment growth 
rate between 1980 and 1990 only induces a $1,167 increase in the AFI of the county. 
Given that the average employment growth between 1980 and 1990 was 22.8 
SThe industrial restructuring variable is the Index of Structural Change (ISC), developed by Allen and Freeman 
(1997). It is the sum of the absolute value of changes in the share of employment in an industry (using an eleven
industry classification) between 1980 and 1990 divided by two. The value of the ISC for a county is approxi
mately the percent of employment in 1990 that would need to shift to another industry to make the 1990 distri
bution of employment among industries the same as the 1980 distribution (Levemier, Partridge, and Rickman 
1998). 
6using the Chow-test (see Greene 1997), we reject the hypothesis that the coefficients in the urban regression are 
equal to those in the rural regression. Therefore, running separate regressions for urban counties and rural coun
ties is appropriate. 
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percent, a county with average employment growth would only expect to experi
ence a $266 increase in AFI because of the employment growth, ceteris paribus. 
The effect of industrial restructuring between 1980 and 1990 has a statistically 
insignificant (at the .OS level) effect on AFI, however. The regression results further 
indicate that an increase of 1 percentage point in the unionization rate of the state 
where the county is located causes the county's AFI to increase by $384, ceteris 
paribus. The final economic characteristic, the percent of the labor force employed 
in goods-producing industries, induces an increase of $104 in AFI for each 1 per
centage point increase? 

TABLE 3 

OLS Regression Results of Average Family Income Model 

Variable Pooled Sample Urban Counties Rural Counties 

Intercept -11,507.0 -22,308.00 3,475.60 
(4.79) (2.69) (1.90) 

% 65 and Older 69.25 675.39a -135.8P 
(1.49) (6.32) (3 .06) 

%Black 98.78a 228.58a 93.47a 
(6.00) (5.82) (5.64) 

% Other Minority 108.58a 182.52a 43.39b 
(4.95) (3.58) (2.22) 

% Female Headed -243.85a -670.83a -376.20a 
(5.28) (6.74) (7.20) 

% High School 79.82a -52.30 168.94a 
(3.27) (0.73) (8.09) 

%College 922.08a 770.92a 532.SOa 
(25 .19) (11 .03) (9.02) 

Male LFPR 251.soa 403.Q2a 138.2P 
(7.02) (3.92) (5.25) 

Female LFPR 81.28b 139.73 88.94a 
(2.10) (1 .59) (2.55) 

Employment Growth 1,167.20a 2,846.20a 489.63 
(3.45) (4.20) (1 .63) 

Restructuring 5,871.30 13,646.00 6,148.4Qb 
(1.89) (1.54) (2.24) 

% Goods Producing 104.22a 155.67a 60.70a 
(6.70) (2 .97) (4.10) 

%State Union 384.19a 607.91a 180.14a 
(11 .38) (8.19) (6.56) 

West -4,358.80a -1,752.80 -4,492.90a 
(7.27) (1.84) (7.53) 

Midwest -3,332.50a -3,210.50a -3,103.80a 
(7.40) (3.17) (7.96) 

Northeast 769.95 1,272.10 -1,716.9Qa 
(0.89) (0.94) (2.88) 

N 1,264 331 933 
R2 .800 .845 .612 
F-Value 333.63a 114.55a 96.3Qa 

Note: The coefficients of% 65 and Older, %Black,% Other Minority, Restructuring, West, Midwest, and North
east are tested using a two-tailed test, since there is no a priori expectation regarding their signs. All other vari
ables are tested using a one-tailed test. The absolute value of the t-statistic is shown in parentheses. 
adenotes significance at the .01 level. 
bdenotes significance at the .OS level. 

7It should be noted that the income data are for 1989, which is before the recession that began in August 1990. 
Since goods-producing industries are cyclically sensitive industries, the percentage of total employment 
employed in goods-producing industries would likely be less during a recession than during an economic expan
sion period. As such, the results of this study regarding the effect of goods-producing employment may be less 
applicable to a recession than an expansion. 
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The regional geographic variables also significantly affect AFI. Table 3 
indicates that counties located in the West and Midwest Census regions have an 
AFI about $4,359 and $3,333 lower, respectively, than that of a county located in 
the South Census region (the omitted category), after controlling for other factors. 
Location in the Northeast Census region does not significantly affect a county's AFI.B 

The regression results reveal some large rural-urban differences in the 
effect that certain variables have on the AFI in a county. The effect of demographic 
variables, for example, varies substantially between rural and urban counties. A 1 
percentage point increase in the percent of the population that is 65 years of age 
or older increases AFI in urban counties by $675, but decreases AFI in rural counties 
by $136. The percent of the population that is black induces an increase of $229 in 
the AFI of a typical urban county, but only induces an increase of $93 in a typical 
rural county. Similarly, a 1 percentage point increase in the percent of families 
headed by a female (with no husband present) decreases AFI in an urban county 
by $671, but only causes a $376 decrease in AFI in a rural county. 

The above finding suggests that the income of people 65 years old and 
older is relatively high in urban areas but relatively low in rural areas. One possi
ble explanation for this is related to the fact that urban areas with a relatively high 
proportion of people that are 65 years old and older have a relatively high pro
portion of retirees. If these retirees have chosen to reside in the urban area because 
of its availability of health, cultural, and transportation facilities, rather than 
residing in an alternative area, they may be relatively wealthy people who have 
the financial resources that enable them to migrate to where they want to retire. 
Older urbanites may be more affluent than their rural counterparts and more 
likely to have investments that generate income. A disproportionate number of 
people retiring in rural areas, with their lack of certain amenities, may be choos
ing a rural area because they do not have the financial resources to migrate else
where, rather than because they find a rural area a desirable place to retire to. If 
these people are less affluent than their urban counterparts, then they are proba
bly less likely to have much in the way of income-generating investments. 

The finding regarding the rural-urban difference in the effect of the black 
population on AFI indicates that a county's AFI increases as its population 
becomes more racially homogeneous, ceteris paribus. A possible explanation for 
this finding relates to racial discrimination in earnings. Discrimination lowers the 
earnings of persons in the group that is discriminated against. If the extent of 
racial discrimination in an area decreases as the population of the area becomes 
more racially homogeneous, though, the "cost of being black" in such an area is 
likely to be much less than in an area where the population is less racially homo
geneous. As such, earnings of blacks would likely be relatively higher in areas 

Bwe also ran a set of regressions in which a South/ non-South dummy, rather than three regional dummies, was 
included in the model. This regression measures the income difference between a county in the South and a 
county in the non-South, ceteris paribus. The non-South group, of course, would contain counties from the West, 
Midwest, and Northeast. The variable is statistically significant (at the .05 level) for both the rural and urban 
regressions. The value of the coefficient on the South dummy indicates that a county located in the South Cen
sus region has an API approximately $3,326 higher than a similar county located outside the South Census 
region. The complete results of this set of alternative regressions are not reported in this paper. 



310 Ewing and Levernier The Review of Regional Studies 2000, 30(3) 

where the proportionate black population is relatively high. Since urban counties, 
on average, have a higher percent of the population that is black than rural coun
ties, urban counties tend to be more racially homogeneous in terms of the black 
population. 

The effect of the human capital characteristics of a county, like the demo
graphic characteristics, also displays substantial rural-urban variation. A 1 per
centage point increase in the percent of the 25-year-old or older population that 
graduated from college increases AFI in an urban county by $771, while it causes 
only a $533 increase in AFI in a rural county. A 1 percentage point increase in the 
percent of the population that graduated from high school (but not college) 
increases AFI in rural counties by $169, but does not significantly affect income in 
urban counties. 

In addition to the above-mentioned rural-urban differences, evidence of 
rural-urban differences in the coefficients of the employment-related variables is 
revealed in Table 3. A 1 percentage point increase in the male labor force partici
pation rate causes a $403 increase in AFI in urban counties, but the corresponding 
increase in rural counties is only $138. The magnitude of the coefficient of the 
female labor force participation rate is also larger in urban counties than in rural 
counties (although the urban coefficient is significant only at the .10 level). The 
results further indicate that industrial restructuring influences AFI in only rural 
counties. The percent of the labor force employed in goods-producing industries 
significantly affects income in both rural and urban counties, but the effect in 
urban counties is more than twice as large as in rural counties. The effect of state 
unionization is much higher for urban counties than for rural counties. A 1 per
centage point increase in the proportion of the state's labor force that is unionized 
increases AFI in urban counties by about $608, but by only $180 in rural counties. 
One possible reason for this finding may be that unionized jobs, which typically 
pay higher wages than similar nonunion jobs, are primarily in urban areas. As the 
workforce in a state becomes more unionized, the higher wages associated with 
labor unions are likely to disproportionately affect urban workers. 

The effect of geographic location on a county's AFI is mixed. In rural counties, 
the results indicate that AFI is significantly affected by its location in the United 
States. For urban counties, though, the effect of geographic location is statistically 
much weaker, since only one of the three regional dummies is significant (at the .05 
level).9 A rural county located in the West, Midwest, or Northeast Census regions is 
expected to have lower AFI than an otherwise similar county located in the South 
Census region. This result is somewhat surprising, as AFI for rural counties in the 
South Census region is lower than AFI for rural counties in the other three Census 
regions.1o The results then imply that much of the rural South's income deficit is 
9 A Chow-test on the joint significance of the three regional dummies in the urban regression indicates that the 
three regional dummies jointly have a statistically significant effect (at the .01level) on the AFI of urban counties. 
1(}yo analyze regional income differences further, each of the 1,264 counties in the pooled sample was assigned 
to its appropriate Census region and rural/urban class. The mean AFI for rural counties in the South Census 
region is $28,722. Also, the AFI for rural counties in the West Census region is $31,485, while that for the rural 
counties in the Midwest Census region is $29,366 and that for rural counties in the Northeast Census region is 
$33,966. The corresponding AFI for urban counties is $41,458 in the South Census region, $45,134 in the West 
Census region, $43,632 in the Midwest Census region, and $55,152 in the Northeast Census region. 
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caused by the relative characteristics of rural counties in the South. Holding these 
characteristics constant across regions, rural counties in the South would be 
expected to have an income that is between $1,717 and $4,493 higher than a simi
lar rural county located outside the South.n 

The results reported so far document differences between returns to vari
ous characteristics based on whether a county is rural or urban. In Table 4, the 
decomposition of the difference in AFI between rural and urban counties is reported 
using both the Oaxaca decomposition technique and the Cotton-Neumark exten
sion of the technique. The difference in the mean AFI between rural and urban 
counties is $15,025 and is denoted as the "Total Differential" in Table 4. The total 
differential is composed of two parts: an" Attribute-Based" (explained) part and a 
"Non-Attribute-Based" (unexplained) part. The attribute-based differential is the 
part of the rural-urban income differential that is caused by differences in average 
characteristics between rural and urban counties. The part of the income differen
tial that is not accounted for by differences in rural-urban characteristics is the 
unexplained part. 

TABLE4 

Decompositions of Rural-Urban Average Family Income Differentials 
(Differentials are in 1989 dollars) 

Oaxaca Decomposition 

Total Differential 
Attribute-Based (Explained) Part 
Non-Attribute-Based (Unexplained) Part 

$15,025 
$8,488 
$6,537 

Cotton-Neumark Decomposition 

$15,025 
$7,403 
$7,622 

The results in Table 4 indicate that, based on differences in the average 
attributes between rural and urban counties alone, a typical rural county would 
have an AFI between $7,403 and $8,488 less than that of a typical urban county. 
The relative weakness of the characteristics of rural counties then explains only 
between 49 percent and 56 percent of the $15,025 rural-urban difference in AFI. 
The unexplained part of the decomposition is between $6,537 and $7,622. Thus, 
even if rural counties had the same average characteristics as urban counties, the 
results of this study indicate that a typical rural county would still have an AFI 
that is about $7,000 less than a typical urban county.12 In other words, if the char
acteristics of rural counties were equal to those of urban counties, approximately 
47 percent of the total income difference between rural and urban counties would 
still remain. In the gender and race studies, this unexplained portion would 
generally be attributed to discrimination. In this study, the difference can be 

11 In the alternative regressions mentioned in Footnote 8, where the three regional dummies were replaced with 
a single South/non-South dummy, a rural county in the South Census region is found to have an AFI that is 
$3,308 more than a rural county in the non-South, ceteris paribus. Further, an urban county in the South Census 
region is found to have an AFI that is $2,177 higher than an urban county in the non-South region, ceteris 
paribus. 
12We also ran a set of regressions in which a rural dummy was included in the pooled model (Modell in Table 3). 
The coefficient on the variable is statistically significant (at the .Ollevel) and has a magnitude of -6,290, indicat
ing that a typical rural county has an AFI that is $6,290 less than a typical urban county, ceteris paribus. This 
amount is slightly less than the $6,537 to $7,622 range indicated in the Oaxaca and Cotton-Neumark decompo
sitions. The complete results for this set of regressions are not reported in the paper. 
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considered an income disadvantage of rural counties in addition to what is 
explained by their characteristics relative to those of urban counties. 

V. SUMMARY AND POLICY IMPLICATIONS 

This study has examined the rural-urban difference in average family 
income. While the regression results for the pooled sample of 1,264 counties are 
generally what is expected, there is evidence of a rural-urban variation in the mag
nitude, significance, and even the sign of several coefficients. Demographic char
acteristics, such as the percent of a county's population that is black and the percent 
of the families that are female headed, both have a much stronger effect on average 
family income in urban counties than in rural counties. Likewise, the two human 
capital characteristics, the percent of the population that graduated from college 
and the percent of the population that graduated from high school (but not col
lege), both exhibit substantial rural-urban variation. 

The effect of the employment-related variables also exhibit rural-urban 
variation. For the female labor force participation rate and industrial restructur
ing, the effect on average family income is statistically significant and positive 
only in rural counties. Employment growth, though, has a statistically significant 
effect on average family income only in urban counties. The effect of ·the male 
labor force participation rate and the percent of employment that is in goods
producing industries is much stronger in urban counties that rural counties. From 
a policy perspective, this implies that public policies to promote employment 
growth or that increase the male labor force participation will likely be more effec
tive at increasing average family income in urban counties than in rural counties. 

By examining the rural-urban differences, like those reported in Table 3, 
policy makers who are striving to increase average family income in a county can 
focus their efforts on changing those factors that will achieve the desired objective. 
By ignoring the fact that factors that significantly affect average family income in 
urban counties may not affect it in rural counties, policy makers may inadver
tently focus their efforts on changing the wrong factors. Such policies are likely to 
be ineffective at achieving the desired objective. 

While it has often been argued that the income of rural regions lags behind 
that of urban areas because of the relatively weak characteristics of rural areas, 
this study finds evidence that the urban-rural income differential is only partially 
explained by the relatively weak characteristics of rural counties. Compared to 
urban counties, for example, rural counties have a low male labor force participa
tion rate, low employment growth, and a low proportion of the population that 
graduated from college. However, the rural-urban differences in characteristics 
only account for between roughly $7,400 and $8,500 of the $15,000 rural-urban 
income differential, depending on which decomposition technique is used.13 
These figures should be interpreted, however, with the understanding that they 
will be affected if relevant variables are omitted from the regressions. In other 
13In the Oaxaca decomposition technique, the magnitude of the explained portion and unexplained portion is 
sensitive to whether rural counties or urban counties are chosen as the base. The rural counties have been cho
sen as the base in this study. The Cotton-Neumark technique corrects this shortcoming. 
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words, if the regressions suffer from omitted-variable bias, some of the unex
plained portion of the income difference is likely to be actually caused by the 
omitted variables and not by a rural disadvantage. 

From a policy perspective, the decomposition results suggest that policies 
that make the economic, demographic, and human capital characteristics of rural 
counties more similar to those of urban counties will likely bring about some con
vergence of the average family income of rural and urban counties. It also suggests, 
however, that such policies will not be entirely successful in equating the average 
family income of rural and urban counties. There is apparently an unobserved 
inherent characteristic in rural counties, perhaps related to their historical or cul
tural development, that causes rural counties to lag behind urban counties, even 
when controlling for rural-urban differences in relevant characteristics. 
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