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DO WAGES VARY IN CITIES?
AN EMPIRICAL STUDY OF URBAN LABOR MARKETS

While urban location theory predicts rent and wage gradients within
cities, there has been limited empirical verification of these. By
investigating relative wages of "identical" black and white workers
employed at differing locations within areas, distinct wage gradients are
estimated. These wage gradients work to lessen wage gaps for the more
centrally employed blacks, but continued employment dispersal is likely to
expand racial differences in wages. Within southern metropolitan areas
(but not other regions), blacks are imperfect substitutes for whites,
indicating either imperfect measurement of worker skills or labor market
discrimination. Segregated housing for blacks, however, does not imply a
wage penalty.
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heterogeneity of labor and housing markets.

Variations in wages both within and across metropolitan areas provide

a direct test of the fundamental character of spatial economies. The

empirical analysis exploits the difference in locational decisions of

blacks and whites to identify the influence of systematic variations in

residence and workplace locations on observed wages and provides direct

confirmation of standard location models. At the same time, it provides

insights into racial earnings disparities.

A. Overview. Variations in land prices have received most attention

in theoretical models of urban economies. The prototypical models of Muth

[1969] and Mills [1972] illustrate the general locational problem.

Consider a city in which all employment is centrally located (the

"monocentric city" model). Consumers maximize utility which is a function

of housing and other goods subject to a budget constraint. The budget

constraint is partially a function of transportation costs, such that

living farther away from the central employment involves greater

expenditures on transportation. In solving the consumer's problem, it is

apparent that more distant locations must involve lower prices for housing

services to compensate for the increased costs of commuting. In fact,

consumer equilibrium dictates that the marginal increase in transportation

costs must be just offset by the marginal savings in securing housing

services. This insight leads directly to the proposition that housing

price gradients should be declining with distance from the central business



lThe basic model has been extended to consider both the theoretical
and empirical implications of each of these. Such extensions do not,
however, alter the general formulations considered here. See reviews by
Arnott [1986] and Fujita[1986].

2See Muth[1969] and Moses[1962]. The relative steepness of the
profiles reflects the importance of wages and housing costs in the budget
constraint. A complete model of employment and residential location would
also consider how the production function for goods varies with location,



but this is seldom considered explicitly. Extensions to the general
equilibrium framework are found in White[1974] and Sullivan[1986]. The
theoretical properties particularly as pertain to existence of the full
general equilibrium structure are, however, subject to severe criticism;
see Berliant and ten Raa[1987].

3Subsequent discussions can be found in Mooney[1969], Noll[1970],
Harrison[1974a, 1974b], Offner and Saks[1971], Kain[1974]. Oi[1976]
presents a related discussion of residence and labor supply.



~See, for example, Harrison and Kain[1974], Jackson, Johnson, and
Kaserman[1984]. An alternative has been the use of assessment data that
attempts to estimate separate land prices; see, for example, Ohkawara[1985]
for application of this to Tokyo.



6For their classic study, Rees and Shultz employ a special survey of
employers in the Chicago area. Analysis concentrated on wages within
occupations, although additional schooling and experience measures were
included. They found that both the geographic subarea of employment and
the commuting distance of the worker entered into wage determination.
Eberts generally finds downward sloping wage gradients for public employees
in Chicago.



7Compensating differential explanations have concentrated upon a
variety of specific factors: employment probabilities (Hall[1972], Harris
and Todaro[1970]), price differences, or general amenities (Rosen[1979],
Nordhaus and Tobin[1972], Kelley[1977]). An alternative demand or
productivity explanation is found in Sveikauskas [1975] and Hera [1973].
Investigations of city size differentials are also relevant (Hoch[1972],
Segal[1976], Garofalo and Fogarty[1979]). It is not possible, however, to
distinguish among alternative explanations on empirical grounds (Hanushek[1981]).

BThis analysis concentrates on the explaining changes in the length of
work trip as a function of changes in wage rates, opening questions about
simultaneity bias in the estimation.



9The only data on residence and employment is commuting distance,
which can be converted into the appropriate geographical measures only with
very strong assumptions.

lOHis work characterizes employment and population densities in terms
of exponential distributions of distance from the CBD. His empirical
analyses suggest that metropolitan areas differ dramatically in terms of
the shapes of these density surfaces.



W (D) = r W exp(-~ D)s s s s

quality of worker, W , modified by specific characteristics of labor markets

w (D) = y + w - ~ Ds s s s

llra also includes amenities and other characteristics of areas that
determine local wages (see Rosen[1979], Hanushek[1981]).

12Assuming that the metropolitan area is circular and exhibits radial
symmetry, employment and residence densities at any distance from the
center are the same on any ray out from the center.
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where ED(k) is the employment density (workers per square mile) at distance

Dee
ws = ys + w + (l/N)J 2nk ED (- ~ k)dks cc s
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Average wages are thus related to base wages (w ), an area-specifics
wage differential (Ys), the spatial structure of wages (~), employment

parameters (y ,s and ws) cannot be separately identified and estimated.

13The key substitutions are that Ps=Nee/N and (l-Ps)=Nr/N where Nee
and Nr are the number of employees in the central city and ring,
respectively, and employment densities (ED) are number of employees divided
by area.



-b(1") w = ys s
-b+ w - (X Ds s

where w: is the base wage of a black worker in the CBD. A similar
-nexpression holds for mean white wages, w. Then, the difference in means

where P: and P: equal the proportion of central city employment for blacks



-b -n n bw - w = a + (1/0)[logN - logN ]s s s s



l~Annual hours are more sensitive to cyclic factors than are wages.
Moreover, since metropolitan areas differ significantly in terms of cyclic
sensitivity (Tideman[1973]), the analysis across areas contemplated here
could be affected by cyclic movements in labor markets. Concentrating on
fulltime, full year workers comes closest to looking at wage rates (which
are not available in the Census data). The analysis may, however, not be
representative of the entire labor market to the extent that there are
systematic differences in the wages of fulltime and part time workers (ct.
Mincer[1974]).



Table 1. Proportion of Employment and Residences in Central Cities
by Racea

Proportion
Central City

Standard
Deviation

Employment
Black .71 .15
White .58 .17

Residence
Black .76 .17
White .41 .20

a. Calculations for 72 SMSAs.

16To be included, there must be at least 25 sampled individuals (for
each race) meeting the employment conditions. The earnings functions (log
earnings as a linear function of years of schooling, potential experience,
and experience squared) allow efficient estimates of the systematic
differences across areas. Importantly, the estimation does not constrain
the parameters of the earnings functions to be the same across metropolitan
areas or across racial groups.

17A more complete description of the data and estimation can be found
in Hanushek [1981, 1982].



the central city even though only 41 percent of whites live in the central

city. The variation in spatial distributions across metropolitan areas is

quite dramatic. The correlation of employment locations is .84 while the

correlation of residential locations is .40 for blacks and whites.

The employment and population parameters needed to estimate the wage

gradient in Equation 8 (~e and ~P) are calculated by the slope (as a

function of distance) between the employment and population densities in

the central city and ring. (These densities are normalized for the total

employment and population in the area).

C. Estimation Results. Table 2 displays alternative estimates of Equation

9. These equations explain the ratio of black to white mean earnings in

terms of the spatial structure of employment, the substitutability of black

and white workers, and overall regional differences. The first column

presents estimates of substitution elasticities for both the South and the

remainder of the country while the second constrains the substitution

elasticity outside of the South to be infinite.

By looking at mean wage differences within local labor markets for

workers with the same measured human capital characteristics, this analysis
eliminates some of the important sources of wage variations. Nevertheless,

significant systematic variation remains. The typical black in the sample

has a mean wage 36 percent below his white counterpart with a standard

deviation of 17 percent. The spatial characteristics and aggregate labor

market differences explain 55 percent of the remaining variation in

relative earnings across metropolitan areas.

Two regions of the country, the South and the West, displayed



Table 2. Estimated Relative Wage Equations
Dependent variable=log Wb - log in

(t-statistics in parentheses)

-.358
(-3.12)

.100
(1. 53)

.021
(0.55)

.111
(2.09)

10.21
(2.09)

-.335
(-3.54)

R2
observations

.559
72

-.408
(-5.90)

.109
(1. 75)

.132
(3.54)

10.84
(2.01)

-.285
(-11.54)

.557
72

mean earnings of a black male full time, full year
worker, age 30, with 12 years of schooling

mean earnings of a white male full time, full year
worker, age 30, with 12 years of schooling

EMP RATIO

GRAD*(P~ - P~) spatial configuration in employment and residences
(~e - ~P) times difference in black and white central
city employment times [Dr2/(Dr+Dcc)] -- see Equat. 9



18Dummy variables for all census regions were included in the initial
estimation to capture overall mean differences in wages. Only the South
and West exhibited significant differences after allowing for the
systematic variations across areas.

19The effects of urban wage gradients were estimated in two ways,
reflecting alternative functional forms of how population and employment
distributions relate to wage gradients. Those presented rely upon slopes
of population and employment densities between central cities and the
suburban rings. The alternative considered employment and population per
mile from the CaD; i.e., these were linear instead of quadratic in
employment distances. The alternatives were statistically
indistinguishable.



Table 3. Estimated Elasticity of Substitution (0)
for Black and White Workers

Point Estimate 95% Confidence Interval
NonSoutha 47.2 ~ - 10.2
Southb 7.6 17.5 - 4.8
Notes: a. Calculated from Table 2, column 1.

b. Calculated from Table 2, column 2.



First, the models in Table 2 were estimated to allow the for different

black and white wage gradients. Separate coefficients for GRAD*P~ and

GRAD*pn were estimated. This allows the overall pattern of employment ands

20The relative earnings are based upon equivalent years of schooling.
If the quality of black schooling differs from that for whites (for the
same number of years completed), the earnings differences would not relate
to similar workers. Some investigations have explored this by merging test
score data with school completion (see Weiss[1970] and Hanushek[1978]).
These analyses rely upon coarse regional differences in mean achievement
scores--which are largest when one compares the South to other regions.
Nevertheless, when region of schooling was included in the earnings
estimates used in this analysis, no systematic pattern of empirical wage
differences emerged.



21Desegregation indices, based upon census block data, are found in
S~rensen, Taeuber, and Hollingsworth(1974).

22The lower estimates correspond to the wage gradients presented in
column 2 of Table 2. The higher estimates correspond to the alternative
form of the wage gradient (not reported) described in footnote 18.



23For analyses of differential employment dispersal, see Kain[1968a],
Noll[1970], Hanushek and Song[1973].

24Differences in school quality are found in all regions of the
country (cf. Coleman[1966]). The differences in the South, however, are
much larger than those in the rest of the country.
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