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Urban Studies, Vol. 39, No. 3, 423–436, 2002

The Impact of Public Transport on US
Metropolitan Wage Inequality

Thomas W. Sanchez

[Paper � rst received, January 2000; in � nal form, March 2001]

Summary. This article presents a wage inequality analysis for 158 large US metropolitan
statistical areas (MSAs). The analysis is concerned with whether public transport has a detectable
in� uence on 1990 levels of wage equality. Because public transport systems are generally
designed to link residences with employment locations, higher levels of service provision, all other
factors being equal, should be associated with higher employment rates and more uniform
distributions of earnings. Few analyses, however, have attempted to evaluate public policies that
affect wage distributions. The results of this research provide a macroscopic view of the
effectiveness of urban transport investments with respect to urban wage inequality.

Introduction

Evidence shows that the level of income
inequality in the US is increasing. The trend
suggests that the problem is worsening, with
the US ranking at the bottom compared with
other industrialised countries (McFate,
1991). Trends at the national level are symp-
tomatic of income distribution disparities at
the state, regional and local levels and have
far-reaching social and economic implica-
tions (Galbraith, 1998). The Kerner Com-
mission reported that these inequalities
played a signi� cant role in the civil unrest
experienced during the 1960s (National Ad-
visory Commission on Civil Disorders,
1968). Today, certain indicators suggest that
the US is enjoying robust economic pros-
perity with sharp declines in reliance on wel-
fare, low levels of unemployment, optimistic
capital markets and surging corporate pro� ts.
On the other hand, there is evidence of in-
creasing poverty levels, shrinking health care

coverage, declining real wages and unstable
employment related to corporate restructur-
ing. Thirty years after the Kerner Com-
mission reported that the US is becoming
“two separate societies”, income data suggest
that the gap between rich and poor is becom-
ing more pronounced (Milton S. Eisenhower
Foundation, 1998).

Naturally, these national trends are rooted
in the social, economic and political condi-
tions of urban and metropolitan areas. Re-
search stretching over the past 50 years has
focused on how national and metropolitan
income distributions are in� uenced by the
size and rate of urban development. For
metropolitan areas, ‘development’ encom-
passes the composition and scale of econ-
omic activities as well as population
settlement. In� uenced by Kuznets’ (1955)
research on national development and sub-
sequent research by others on urban income
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distribution (see, for example, Duncan and
Reiss, 1956; Richardson, 1973; Farbman,
1975; Danziger, 1976; Haworth et al., 1978),
many analyses have considered income and
wage distribution as a function of metropoli-
tan size and population growth rates. Kuznets
explained the relationship between popu-
lation size, population growth and income
inequality as following stages of industrial
development. Early and later stages are char-
acterised by broader participation (i.e. em-
ployment opportunities) with less
concentration of income and earnings. He
also saw larger, established urban popula-
tions as being more ef� cient in meeting the
demands of industrial production. In ad-
dition, he theorised that, in large urban popu-
lations, low-income persons would achieve
suf� cient political support to improve and
protect their social and economic status.

While Kuznets was speaking of develop-
ing countries, the notion that lower-income
classes would be able to apply pressure on
upper-income classes is interesting at the
metropolitan scale. He states that

in democratic societies the growing politi-
cal power of the urban lower-income
groups led to a variety of protective and
supporting legislation, much of it aimed to
counteract the worst effects of rapid indus-
trialization and urbanization and to support
the claims of the broad masses for more
adequate shares of the growing income of
the country (Kuznets, 1955, p. 17).

Public transport services can be seen as a
product of upper-income groups (business
owners) responding to the mobility needs
(demands) of lower-income groups, as well
as perhaps a collective view that transport
mobility is an important factor in economic
opportunity. There is little evidence, how-
ever, that public transport system develop-
ment in the US has resulted from the
organised efforts of low-income persons.

Other explanations focus on shifting
labour demand as urban areas increase in
size. With increased size, urban economies
become more specialised, accentuating wage
differentials between skilled and unskilled

labour (Alperovich, 1995). Some argue that
labour supply conditions play a prominent
role in the structure of income distribution.
The in-migration of low-skilled workers
seeking greater economic opportunities bids
down wage rates at the lower levels, leading
to increased differences in income alloca-
tions (Farbman, 1975; Haworth et al., 1978;
Hirsch, 1982). An underlying, while not al-
ways explicitly stated, explanation includes
racial and ethnic discrimination. Discrimi-
nation has direct and indirect implications on
labour conditions in terms of skill/education
levels, job opportunities and potential for
advancement (i.e. higher wages) (Betz,
1972). Detecting the impacts of discrimi-
nation on income and wage inequality is
complex due to far-reaching social implica-
tions that are not easily quanti� ed or are
dif� cult to interpret. As discussed by Blinder
(1974), the outcomes of discrimination by
race, gender and union membership may of-
ten be more severe within these groups rather
than between the groups.

Chakravorty (1996) recently provided a
conceptual framework for urban income dis-
tribution analysis. His analytical framework
was drawn from an extensive review of prior
literature and related four groups of factors
from which variables are derived for quanti-
tative analysis. Of the four groups of vari-
ables (social and demographic, economic,
spatial, and public policy), policy variables
are most obviously missing from many prior
analyses. This is likely to be the case because
social and demographic, economic and spa-
tial variables tend to be easier to quantify
compared with policy variables (Chakra-
vorty, 1996). For this reason, the research on
urban income inequality is descriptive and
exploratory rather than being applied for pol-
icy analysis purposes. The outcomes of prior
research efforts may indirectly address policy
issues related to perhaps educational services
and economic development as they in� uence
income distribution. These efforts also ap-
pear to be appropriate for assessing the long-
term impacts of taxation, social services and
other public goods and services. With this in
mind, an objective of the current study is to
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test the signi� cance of public transport as a
public policy mechanism with possible impli-
cations for urban income and wage inequality
in the US.

Analyses of urban income and wage in-
equality have generally attempted to describe
cross-sectional trends, while controlling for
labour supply, labour demand, social and
demographic factors. Similar methodologies
have been used for many urban income distri-
bution studies. Typically, ordinary least
squares regression (OLS) is used with mea-
sures of income or wage inequality as depen-
dent variables. Income levels, industry mix
and other demographic characteristics are
commonly used as explanatory variables. In
some cases, regression models are estimated
separately for MSA (or SMSA) population
size categories to capture differential effects
for small, medium and large urban or metro-
politan areas (see Kennedy and Nord, 1984).
In many cases, regional identi� ers (as dummy
variables) are used to control for suspected
regional differences including industrial com-
position, economic vitality and racial dis-
crimination (Levernier, 1999; Persky and
Tam, 1994).

Wage Inequality Measures

The Gini ratio is a traditional measure of
income and wage inequality (Gillis et al.,
1992; Paglin, 1975). The Gini ratio estimates
the degree to which the income or wage
distribution for a population varies from ab-
solute equality. The Gini ratio is the relation-
ship between the cumulative proportion of
population (CPP) and the cumulative pro-
portion of earnings (CPE). Plotting CPP ver-
sus CPE for an equal earnings distribution
produces a 45-degree line. Unequal earnings
distributions result in a more curved line (i.e.
a Lorenz curve), with the difference in areas
between the line of equality and the Lorenz
curve indicating the degree of earnings in-
equality. A ratio of zero indicates a perfectly
equal distribution, while a ratio of one indi-
cates the highest level of inequality.

While the Gini ratio is an accepted measure
for estimating income and wage inequality,

some argue that, although it quanti� es the
level of inequality, it fails to indicate the
structure of inequality or account for other
life-cycle dynamics (Paglin, 1975; Garofalo
and Fogarty, 1979). In other words, the Gini
ratio does not express how incomes are con-
centrated by class or income category.
Alternative measures that have been used in
income distribution analyses include the per-
centage of income within percentile rankings
(Garofalo and Fogarty, 1979), poverty rates
(Haworth et al., 1978), median income levels
(Danziger, 1976) and income ratios (Nord,
1984). Some income ratios include white to
non-white (Nord, 1984), male to female
(Soroka, 1987) or percentile group compari-
sons (Cloutier, 1997). While ratios are useful
measures for structural income inequality,
they fail to provide an overall assessment of
a population’s income distribution, as does
the Gini ratio. The current analysis relied on
the Gini ratio as a measure of wage inequality
because the emphasis was on whether higher
levels of public transport accessibility are
related to the wage levels of individual
workers. Madden (2000) distinguishes be-
tween analysing household income and
wage inequality at the metropolitan
scale, noting the essential differences as a
function of household structure and income
source.

Public Transport

One objective of public transport services is
to link workers with employment locations.
Along with the transit network, origins (resi-
dential locations) and destinations (non-
residential locations) create zones of travel
demand and supply. In addition to consider-
ing observed travel patterns, transit routing
can also take into account the propensity of
residents to use transit for work-related and
non-work-related trip-making (Black, 1995).
Demand tends to be a function of socio-
economic characteristics most closely related
to income levels (i.e. vehicle ownership rates)
and population density. Limited transport mo-
bility is often seen as a contributing factor to
unemployment and low-income status.
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To address this problem, a variety of cur-
rent policy efforts have focused on improv-
ing mobility to help low-income persons � nd
and maintain employment (Sanchez, 1999).
It seems logical that if transport mobility
affects employment opportunity, then income
and wage levels should also be positively
affected by improved transport mobility.
While other bene� ts such as time savings,
reduced operating and capital costs can result
from transit services (see Dajani and Egan,
1974), the largest potential bene� t for most
low-income persons would be the ability
consistently to reach their workplace as well
as to conduct other daily activities (for exam-
ple, shopping, health services, child care and
recreation). In terms of overall impacts, how-
ever, transport mobility cannot be looked at
in isolation from other challenges faced by
the urban poor (Hughes, 1989).

Wage Effects

Transport mobility affects various aspects of
a worker’s employment situation. The spatial
mismatch literature has identi� ed the import-
ance of transport mobility during the job
search process, work commute and compe-
tition for higher-paying jobs. Given that new
job locations tend to be located outside cen-
tral cities, a certain level of mobility is re-
quired to obtain information about job
openings as well as to apply and interview
for these openings (Ihlanfeldt and Sjoquist,
1990). To maintain employment, reliable
personal transport is needed on a consistent
basis. In addition to simply � nding and main-
taining employment, research has shown that
the level of job access has an impact on
earnings levels (Ong and Blumenberg, 1998),
especially for low-income persons who own
cars (Wachs and Taylor, 1998).

The income effects of public transport in-
vestments intimate transfer payments or sub-
sidies. Equity concerns often arise because
transit users and non-users contribute to sys-
tem operations at varying rates through fares
and taxes with no direct transaction linking
payment with a market good (Black, 1995).
In 1969, Altshuler argued that mobility in-

equality is strongly tied to income inequality,
producing detectable negative social impacts
(Altshuler, 1969). Nearly 30 years later, the
issue of mobility continues to be cited as a
major social and economic problem (Wilson,
1997). The degree of income redistribution
resulting from mobility increases will be
greatly dependent on the ef� ciency of service
delivery by transit providers (Black, 1995).
However, an economically ef� cient transit
operation may still not meet the overall so-
cial and political demands for publicly pro-
vided transport (Gómez-Ibáñez and Meyer,
1993).

Methodology

Most previous analyses rely on OLS re-
gression to predict measures of urban income
and wage inequality. Speci� cations tend to
be linear, except in cases of population size,
population growth rate and income variables,
where squared terms are introduced
(Danziger, 1976). While many researchers
note the interaction among variables most
commonly used to predict urban income and
wage inequality, few account for these ef-
fects within their speci� cations. Exceptions
are Danziger (1976) and Galster et al. (1988)
who used a system of equations to predict
income inequality. Nearly all other authors
describe how income distributions are simul-
taneously determined by other economic, so-
cial, and demographic variables; however,
with the exception of Danziger and Galster et
al., all treat income levels as exogenous fac-
tors. To address this issue, the � rst step in
this analysis is to test for the endogeneity of
key socioeconomic characteristics. A Haus-
man test was used to test the endogeneity of
metropolitan income levels, household struc-
ture and levels of transit supply. The initial
model speci� ed three endogenous variables
in� uenced by previous income distribution
analyses and by Galster’s (1998) economet-
ric model of urban opportunity. The follow-
ing is a brief description of the variables
included.

As previously mentioned, there are four
primary groups of factors that in� uence ur-
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Table 1. Regression variables

Name Description

GINI Gini concentration ratio based on 1990 wages (dependent)

AREA Geographical size of MSA (square miles)
CRIMEPC Serious crimes reported per capita
EMPPC Full-time-equivalent workers (weighted by average weeks worked)
FEMHEAD Proportion of female-headed households with children
FEMHEAD Proportion of female-headed households with children (predicted)
HINDEX Home price index (percentage of mean from all MSAs)
INCOME Median household income
INCOME Median household income (predicted)
JOBSPC Number of jobs per 100 population aged 15–64 years
MFRATIO Male to female ratio (aged 15–64 years)
PAGRI Proportion of persons employed in agriculture
PCAROWN Proportion of households owning automobiles
PCOLL Proportion of persons over 25 years with college degree or higher
PFIRE Proportion of persons employed in � nance, insurance or real estate
RJOBSCC Ratio of the proportion of MSA jobs in CC to proportion of MSA population in CC
PM15 64 Proportion of population that is male, aged 15–64 years
PMANUF Proportion of persons employed in manufacturing
POP1990 Population in millions
POPGROW Population growth rate, 1970–90
PTRANSIT Proportion of persons using transit for work commute
PWELFARE Proportion of households receiving welfare payments in 1989
PWHITE Proportion of population that is white
TRANSITS Transit supply/density (directional miles per 100 square miles)

Notes: All data are from 1989, 1990 or 1991 sources. Bold indicates endogenous variables.

ban income distribution: social and demo-
graphic; economic; spatial; and, public pol-
icy. Household income levels are typically
considered an important factor affecting the
distribution or concentration of income. Most
studies have speci� ed income as an exoge-
nous variable when most agree that the vari-
ation of average (or median) incomes
between metropolitan areas is a function of
labour supply and demand characteristics.
This includes the mix of industry types, scale
of industry and labour pool characteristics,
along with other metropolitan factors that
in� uence economic output (see Table 1 for
variable de� nitions). The � rst-stage equation
to estimate household income levels was

INCOME 5 f(EMPPC, JOBSPC, FEMHEAD,
PWELFARE, PM15 64, PAGRI,
PMANUF, PFIRE, PWHITE, PCOLL,
HINDEX, POP1990)

The ratio of employment supply and demand

indicates the level to which a metropolitan
area is capable of attracting and retaining
employers and employees. The attractiveness
of a labour market should be re� ected in
incomes, controlling for household size and
structure (Henderson, 1994). The model also
accounts for the wage disparity between
males and females, and that race/ethnicity
and education levels also impact income lev-
els (Sale, 1974). While the proportion of jobs
in the manufacturing sector is expected to
have negative impacts on income inequality,
it is not expected to have a positive in� uence
on household income levels. In addition,
economies relying on agricultural output will
also be associated with lower-paying jobs
compared with professional services in
� nance, insurance and real estate. Finally,
income levels should re� ect higher costs of
living such as housing costs in metropolitan
areas, especially for larger metropolitan ar-
eas.
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The prevalence of female-headed house-
holds in urban areas is closely related to
many social and economic dynamics. The
presence of single-parent households typi-
cally indicates a variety of hardship condi-
tions with implications for labour force
participation, educational attainment, resi-
dential mobility and crime (Nielsen and
Alderson, 1997; Galster, 1998; Madden,
2000). Consequently, female-headed house-
holds are more likely to have low incomes,
most notably for non-whites in central cities.
Persisting economic dif� culties for these
types of families are barriers to social and
economic mobility, which limit their chances
to improve their economic status. It has also
been found that children from single-parent
households are more likely to be exposed to
drugs and crime, and to experience unstable
marriages as adults (Hogan and Kitagawa,
1985; Spain and Bianchi, 1996). The follow-
ing equation was used to predict the pro-
portion of female-headed households in
metropolitan areas.

FEMHEAD 5 f(PAGRI, PMANUF, PWHITE, PCOLL,
HINDEX, PFIRE, MFRATIO,
POP1990)

As discussed earlier, industry mix should
have an in� uence on income levels, job sta-
bility and income inequality, all correlated
with a family’s economic well-being—es-
pecially for single-parent/worker households.
There are strong demographic components to
the likelihood of female-headed households
in relation to race and education levels
(Levernier et al., 1995; Brem et al., 1989).
The cost of housing and overall population
size of a metropolitan area are typically asso-
ciated with concentrations of low-income
households as represented by single-parent
families.

In particular, this research tests the
in� uence of public transport supply on
metropolitan wage inequality. The previous
literature has practically ignored public pol-
icy variables, which decreases the relevance
of research results for planning and policy-
making purposes. It was assumed that public
transport service levels are endogenously de-

termined because of the dynamic relationship
between travel supply and demand at the
metropolitan scale. There can be no observed
demand for public transport without services
being provided. In addition, there is ample
evidence that the social, economic and spa-
tial characteristics of urban areas have an
impact on public transit ridership levels.
Transit is more likely to be provided and
used in more densely populated urban areas
that have more centralised concentrations of
employment (Hendrickson, 1986). Some of
the same variables that have been shown
signi� cant in predicting urban income distri-
bution are also signi� cantly related to transit
ridership levels. For this reason, transit sup-
ply was initially speci� ed as an endogenous
variable as follows:

TRANSITS 5 f(INCOME, PCAROWN, AREA,
PTRANSIT, POP1990, RJOBSCC,
PAGRI, PFIRE, PMANUF)

The size of each metropolitan area, both in
terms of geographical area and population, is
expected to be an important predictor of
transit supply levels. Greater numbers of
people, controlling for geographical area, are
associated with demand for � xed-route, mass
transit. Along with overall size, the urban
structure of metropolitan areas determines
the need for transit. The mix of industries
and level of central-city job concentration are
also expected to be important factors related
to public transit provision. Metropolitan ar-
eas with high-density employment locations,
such as � nancial districts, are expected to
have more investment in transit compared
with metropolitan areas with higher propor-
tions of low-density land uses and employ-
ment based on agricultural activity. In
addition, lower-income persons and es-
pecially those with low levels of access to
automobiles are the predominant users of
public transit. Metropolitan areas that have
experienced higher levels of transit patronage
are also expected to reinvest in transit to
increase capacity (as indicated by PTRAN-
SIT).

Urban population sizes and growth rates
are treated as exogenous variables in the
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initial speci� cation. While it has been argued
that there may be non-linear relationships
between population size and income or wage
distributions, previous empirical research did
not obtain statistically signi� cant coef� cients
for polynomial terms for population size
(see, for example, Galster et al., 1988;
Danziger, 1976). For this reason, it was as-
sumed that there is a linear relationship be-
tween population size and wage inequality.
In addition, the percentage increase in popu-
lation size over the 20-year period from 1970
to 1990 was also used as an exogenous vari-
able in the initial speci� cations. No alterna-
tive measures have otherwise been identi� ed
by previous studies to account for short-term
economic cycles that in� uence population
and business location patterns.

The resulting 2SLS model takes the form

GINI 5 a 1 INCOME 1 FEMHEAD 1 TRANSITS
1 POP1990 1 POPGROW 1 e

The empirical model speci� ed above used
the MSA as the unit of analysis. Data for 158
large MSAs were derived primarily from the
1990 census with the exception of transit
capacity information (US Bureau of Trans-
port Statistics), per capita serious crime rates
and employment information (State and
Metropolitan Area Data Books). The MSAs
included in the analysis represented approxi-
mately 66 per cent of the 1990 US popu-
lation. The Gini coef� cients to measure wage
inequality were calculated by Madden (2000)
using the 5 per cent Public Use Microsample
(PUMS) data from the 1990 US Census.

The coef� cients for INCOME and TRAN-
SITS were expected to be negative with the
coef� cients for FEMHEAD and POP1990
expected to be positive. A negative sign indi-
cates decreasing levels of wage inequality
(Gini ratio closer to zero) while a positive
sign indicates increasing levels of income
inequality (Gini ratio closer to one). It is
uncertain whether the variable for population
growth rate (POPGROW) should be positive
or negative because changes in size are de-
pendent on a range of urban conditions.
Rapid population change is also associated
with disequilibrium conditions that are likely

to include complex social, economic and
environmental disturbances.

Results

The descriptive statistics for all variables are
shown in Table 2. Variables such as popu-
lation size and median household income
were scaled to make interpretation simpler.
The equations estimating median household
income (INCOME), the proportion of
female-headed households (FEMHEAD)
and transit supply (TRANSITS) performed
well, explaining 72, 73 and 63 per cent of
respective variation (see Tables 3, 4 and 5).
Most of the signs and magnitudes of
signi� cant coef� cients represent anticipated
relationships.

The � rst-stage models predicted a
signi� cant proportion of respective variation
and were expected to capture endogenous
relationships with wage inequality. The
Hausman speci� cation error test is com-
monly used to detect endogeneity within re-
gression models (Maddala, 1992). The
results of the Hausman test did not reject the
null hypotheses that INCOME, FEMHEAD
and TRANSITS were endogenous to metro-
politan wage inequality with test statistics
being signi� cant at 0.280, 0.762 and 0.348
respectively.

Although the Hausman test for endogene-
ity failed, the results of the 2SLS were re-
tained for comparison purposes. The results
of three models are shown—an OLS model
which takes the same functional form as the
2SLS model, the 2SLS model and a step-
wise model which initially included all of the
variables used in the � rst stage of the 2SLS
model (see Table 6). In each case, Gini
coef� cients for metropolitan wage inequality
were the dependent variables.

OLS Model

The results of the OLS model con� rm the
positive relationship typically found between
urban hierarchies and income/wage in-
equality in metropolitan areas. As expected,
increases in median income reduce wage in
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Table 3. Regression results for INCOME (N 5 158)

Variable B SE B Beta T Sig T

EMPPC 3.839 7.394 0.033 0.519 0.604
JOBSPC 3.803 2.032 0.109 1.871 0.063
FEMHEAD 11.455 16.933 0.074 0.677 0.500
PWELFARE 2 31.404 13.775 2 0.191 2 2.280 0.024
PAGRI 15.710 13.056 0.088 1.203 0.231
PMANUF 23.165 4.014 0.330 5.772 , 0.001
PM15 64 6.162 16.575 0.024 0.372 0.711
PWHITE 1.023 4.220 0.023 0.242 0.809
PCOLL 15.091 6.222 0.181 2.425 0.017
HINDEX 6.703 0.794 0.509 8.444 , 0.001
POP1990 0.140 0.119 0.065 1.177 0.241
PFIRE 55.662 15.010 0.224 3.708 , 0.001
(Constant) 7.175 8.074 0.889 0.376

Adjusted R2 0.718

Table 4. Regression results for FEMHEAD (N 5 158)

Variable B SE B Beta T Sig T

PAGRI 2 0.277 0.057 2 0.242 2 4.822 , 0.001
PMANUF 0.004 0.023 0.009 0.172 0.864
PWHITE 2 0.227 0.014 2 0.791 2 16.651 , 0.001
PCOLL 2 0.622 0.028 2 0.116 2 2.240 0.027
HINDEX 0.001 0.005 0.012 0.202 0.840
POP1990 2 0.0002 0.001 2 0.014 2 0.262 0.794
PFIRE 2 0.038 0.087 2 0.024 2 0.438 0.662
MFRATIO 2 0.197 0.030 2 0.311 2 6.518 , 0.001
(Constant) 0.560 0.032 17.708 , 0.001

Adjusted R2 0.726

Table 5. Regression results for TRANSITS (N 5 158)

Variable B SE B Beta T Sig T

AREA 2 0.001 0.001 2 0.482 2 5.121 , 0.001
POP1990 1.656 0.338 0.566 4.903 , 0.001
PAGRI 6.998 10.325 0.038 0.678 0.499
PFIRE 2 43.249 17.996 2 0.165 2 2.403 0.018
PMANUF 2 13.436 4.882 2 0.184 2 2.752 0.007
INCOME 0.173 0.085 0.164 2.035 0.044
PCAROWN 2 36.720 11.876 2 0.205 2 3.092 0.002
PTRANSIT 71.938 18.585 0.362 3.871 , 0.001
RJOBSCC 2 0.461 1.295 2 0.018 2 0.356 0.722
(Constant) 33.631 10.296 3.266 0.001

Adjusted R2 0.627
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equalities while the coef� cient for percentage
of female-headed households was not statisti-
cally signi� cant. The coef� cient for transit
supply was negative and signi� cant at the
p , 0.05 level. These results suggest that in-
creased transit service density (supply) is
negatively correlated with wage inequality
levels for the metropolitan areas in the sam-
ple. Overall, the model predicted approxi-
mately 19 per cent of the variation in MSA
wage inequality.

2SLS Model

The results of the 2SLS model were notably
different from those of the OLS model. Be-
sides the constant, only the coef� cient for
income was statistically signi� cant at an ac-
ceptable level in the 2SLS model. This is in
contrast to the constant, INCOME, TRAN-
SITS and POP1990 being signi� cant in the
OLS model. The magnitude of the coef� cient
for INCOME was similar to that in the OLS
model. Not only did the identi� ed variables
prove not to be endogenous determinants of
wage inequality, they also performed poorly
in the 2SLS model. This is an interesting
result given that the speci� cation attempted
to capture the dynamic relationship between
the social and economic factors that are com-
monly seen as in� uencing metropolitan
structure.

Step-wise Model

It is likely that putting all of the independent
variables from the � rst stage of the 2SLS in
a single OLS equation would result in biased
estimates due to high levels of collinearity.
This is especially true for income-related
variables such as median household income,
percentage of households receiving welfare
and median house values. For this reason, a
step-wise regression was used to identify
signi� cant variables in the equation and
therefore reduce the likelihood of over-
speci� cation. As expected, compared with
the other two equations, the step-wise model
had greater explanatory power (adjusted R2

of 0.41) (see Table 6). Again, population size

had a positive correlation with wage in-
equality, with a similar magnitude as in the
OLS model. The magnitudes of these
coef� cients were very similar to comparable
speci� cations (see Garofalo and Fogarty,
1979; Kennedy and Nord, 1984; Chakra-
vorty, 1996; Cloutier, 1997). The coef� cient
for median household income was negative
and also similar to the other estimates. Like
the other two equations, the coef� cient for
percentage of female-headed households was
not statistically signi� cant. It was anticipated
that this variable would be positively associ-
ated with wage inequality because it is an
indicator of intervening social, economic and
spatial forces (Levernier, 1999).

The transit supply measure was also
signi� cant and negative in the third model
with the magnitude of the coef� cient being
similar to the OLS model. One unanticipated
result was a positive coef� cient for the per-
centage of adults with college degrees. It was
assumed that a higher proportion of adults
with college degrees would have an equalis-
ing effect on wages. Instead, the effect may
be that there remains a signi� cant socio-
economic divide between degree-holders and
those without. In addition, the variable for
metropolitan racial composition (percentage
white) was not retained by the step-wise
regression model. This is perhaps explained
by the interaction between income, need for
public assistance and likelihood of a college
education which all have a racial dimension
in US metropolitan areas.

The variable of most interest to this study
is the measure of transit supply. It was
hypothesised that increased levels of tran-
sit service provision could have wage
distribution impacts through increasing
employment related mobility and accessibi-
lity—especially for lower-income persons. In
each model shown, the transit supply
coef� cient was statistically signi� cant and of
a similar magnitude. This means that the
1990 levels of transit service were correlated
with levels of wage inequality. Transit sup-
ply was measured as the number of transit
route directional miles per 100 square miles
for each MSA. This density measure was
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used in order to control for MSA size and as
an indicator of geographical concentration of
transit service. Higher transit supply densi-
ties were considered to represent higher lev-
els of service. This is a simpli� ed measure of
transit service provision that ignores other
factors related to service quality, such as
service frequency, reliability and route con-
nectivity. The measure does not explicitly
account for the difference between bus and
rail transit systems which tend to have differ-
ent ridership characteristics. It is likely, how-
ever, that the presence of urban rail is
indirectly accounted for in the population
size variable because existing urban rail sys-
tems are in the largest metropolitan areas.
Areas with the lowest transit service densi-
ties were MSAs with less than 100 000 per-
sons and the highest were for MSAs having
millions of residents. Only 2 MSAs reported
no formal public transport service.

The highest estimated Gini ratio was 0.537
(Provo, UT), with the average for the MSAs
in the sample at 0.467, a difference of 0.070.
On average, using the resulting coef� cient of
2 0.001 for TRANSITS (from the step-wise
model), it would take an increase of approxi-
mately 70 directional route miles per 100
square miles to create a 0.070 change in the
Gini ratio (with all other variables at the
means). While statistically signi� cant, it is
obvious that the marginal contribution of
transit supply to wage inequality is very
small. Because the average level of transit
supply is 1.76 directional miles per 100
square miles for the metropolitan areas in-
cluded in the analysis, using public transit
alone to address wage distribution issues
would obviously not be feasible.

Using the same data and speci� cations,
there was no statistical relationship between
metropolitan income inequality (household)
and public transit supply. One explanation is
that levels of transit accessibility have a more
direct impact on individuals than they do on
entire households. In addition, income is a
function of wage and non-wage sources, the
latter having no logical connection to trans-
port mobility levels. Many of the variables
included in the analysis more closely re� ect

circumstances for individual persons and
may in� uence earning capacity (for example,
the likelihood of having a college degree,
likelihood of being a female head of house-
hold or likelihood of being employed in a
particular industry).

Conclusions

This research focused on incorporating a
public policy variable to predict levels of
metropolitan wage inequality. The research
hypothesis tested whether mobility increases
from public transport in� uenced the wage
distribution of metropolitan areas. The re-
sults of three separate regression models sug-
gest that social and demographic, economic
and spatial characteristics are signi� cant de-
terminants of wage inequality. The public
policy variable tested, public transport sup-
ply, was also a signi� cant factor and had
detectable effects on wage inequality across
large US MSAs.

These � ndings are interesting due to the
fact that only a small per centage of travel at
the metropolitan level is by public transit.
Only about 2 per cent of all MSA work trips
were made by transit in 1990. It is also true
that transport service providers are experi-
encing substantial dif� culties linking resi-
dential locations with the increasingly
dispersed locations (i.e. suburban) of new
employment. The results of this analysis
could be different if the unit of analysis were
central cities instead of metropolitan areas.
However, analysing only central cities may
produce misleading wage distribution results
because central cities, urbanised areas and
suburban rings are linked economically and
socially. Further research on the spatial con-
centration of income and metropolitan � scal
disparities would be especially relevant,
given the continuing economic and social
segregation resulting from current urban de-
velopment patterns.

This research could be extended by com-
paring MSA wage inequality and public
transport service levels over time. While the
cross-sectional approach presented here pro-
vides insights across MSAs, analyses com-
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paring two or more points in time would
control for characteristics unique to particu-
lar MSAs. Along with other socioeconomic
data, more data on public transport service
levels for MSAs are also becoming more
readily available and would make this re-
search more feasible. Many metropolitan and
urban areas have made large public transport
investments over the past 20 years that, given
the results of this analysis, should have de-
tectable effects on social welfare.
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GÓMEZ-IBÁÑEZ, J. A. and MEYER, J. R. (1993)
Going Private: The International Experience
with Transportation Privatization. Washington,
DC: The Brookings Institution.

HAWORTH, C. T., LONG, J. E. and RASMUSSEN, D.
W. (1978) Income distribution, city size, and
urban growth, Urban Studies, 15, pp. 1–7.

HENDERSON, J. V. (1994) Where does an industry
locate?, Journal of Urban Economics, 35,
pp. 83–104.

HENDRICKSON, C. (1986) A note on trends in
transit commuting in the United States relating
to employment in the central business district,
Transportation Research A, 20, pp. 33–37.

HIRSCH, B. T. (1982) Income distribution, city
size and urban growth: a � nal re-examination,
Urban Studies, 19, pp. 71–74.

HOGAN, D. P. and KITAGAWA, E. M. (1985) The
impact of social status, family structure, and
neighborhood on the fertility of black adoles-
cents, American Journal of Sociology, 90,
pp. 825–855.

HUGHES, M. A. (1989) Fighting Poverty in Cities:
Transportation Programs as Bridges to Oppor-
tunity. A Research Report for the National
League of Cities, Washington, DC.

IHLANFELDT, K. R. and SJOQUIST, D. L. (1990) Job
accessibility and racial differences in youth
employment rates, The American Economic
Review, 80, pp. 267–276.

KENNEDY, T. E. and NORD, S. (1984) The effect of
city size on the urban income distribution
through time: 1950–1970, Applied Economics,
16, pp. 717–728.

KUZNETS, S. (1955) Economic growth and income
inequality, American Economic Review, 45,
pp. 1–28.

LEVERNIER, W. (1999) An analysis of family
income inequality in metropolitan counties,
Social Science Quarterly, 80, pp. 154–165.

 at Virginia Tech on June 6, 2014usj.sagepub.comDownloaded from 

http://usj.sagepub.com/


THOMAS W. SANCHEZ436

LEVERNIER, W., RICKMAN, D. S. and PARTRIDGE,
M. D. (1995) Variation in U.S. state income
inequality: 1960–1990, International Regional
Science Review, 18, pp. 355–378.

MADDALA, G. S. (1992) Introduction to Econo-
metrics. Englewood Cliffs, NJ: Prentice Hall.

MADDEN, J. F. (2000) Changes in Income In-
equality within U.S. Metropolitan Areas. Kala-
mazoo, MI: W. E. Upjohn Institute for
Employment Research.

MCFATE, K. (1991) Poverty, Inequality and the
Crisis of Social Policy. Washington, DC: Joint
Center for Political and Economic Studies.

MILTON S. EISENHOWER FOUNDATION (1998) The
Millennium Breach. Washington, DC: The Cor-
poration for What Works.

NATIONAL ADVISORY COMMISSION ON CIVIL DISOR-

DERS (1968) Report of the National Advisory
Commission on Civil Disorders. Washington,
DC: US Government Printing Of� ce.

NIELSEN, F. and ALDERSON, A. S. (1997) The
Kuznets curve and the great u-turn: income
inequality in U.S. counties, 1970 to 1990,
American Sociological Review, 62, pp. 12–33.

NORD, S. (1984) Urban income distribution, city
size, and urban growth: some further evidence,
Urban Studies, 21, pp. 325–329.

ONG, P. and BLUMENBERG, E. (1998) Job access,
commute and travel burden among welfare re-
cipients, Urban Studies, 35, pp. 77–93.

PAGLIN, M. (1975) The measurement and trend of
inequality: a basic revision, The American
Economic Review, 65, pp. 598–609.

PERSKY, J. and TAM, M. Y. (1994) On the persist-
ent structure of metropolitan income inequality,
1900–1980. The Review of Regional Studies,
24, pp. 211–227.

RICHARDSON, H. W. (1973) The Economics of
Urban Size. Westmead: Saxon House.

SALE, T. S. (1974) Interstate analysis of the size
distribution of family income, 1950–1970,
Southern Economic Journal, 40, pp. 434–441.

SANCHEZ, T. W. (1999) The connection between
public transit and employment, Journal of the
American Planning Association, 65, pp. 284–

296.
SOROKA, L. A. (1987) Male/female income distri-

butions, city size and urban characteristics:
Canada, 1970–1980, Urban Studies, 24,
pp. 417–426.

SPAIN, D. and BIANCHI, S. M. (1996) Balancing
Act: Motherhood, Marriage, and Employment
Among American Women. New York: Russell
Sage Foundation.

WACHS, M. and TAYLOR, B. D. (1998) Can trans-
portation strategies help meet the welfare chal-
lenge?, Journal of the American Planning
Association, 64, pp. 15–19.

WILSON, W. J. (1997) When work disappears,
Political Science Quarterly, 111, pp. 567–595.

 at Virginia Tech on June 6, 2014usj.sagepub.comDownloaded from 

http://usj.sagepub.com/

