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Introduction

Many studies have explored the existence of
nominal wage differentials between regions. The
irrefutable conclusion isthat wage differentias
exig and that they persist over time." Such differ-
entials are difficult to explain within a neoclassi-
cd framework in which regions and factorsare
identical and al factors are freeto movein

response to interregional factor price differentials.

In this case, one must resort to explanations
based on institutional barriers and other impedi-
mentsto free mobility.

The key to understanding how

wage differentials (and other factor price differen-
tials) can persist in the presence of free mobility is
to recognizethat some factorsare inherentlyimmo-
bile. For instance, each region has geographic
and climatic characterigticsthat are unique to the
area. Even for those areas that share common fea
tures, the quality and quantity of the site-specific
characteristicsmay differ. Therefore, firmsor
households will be willing to pay or accept dif-
ferent levelsof wages depending upon the value
they place on these attributes.

For instance, firms may find that
proximity to improved harbors reduces shipping
costs and thus reduces production costs. In this
case, firms can offer higher wagesand till remain
competitivewith firmsin lower-wage regions be-
cause of the cost advantage of the harbor. Since

1 Beflante (1979). Johnson (1983), and Eberls and Stone (1986) are
examples of numerous studies that have examined interregionat
wage differentials.
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land next to the harbor is limited, the influx of
firmsattracted by the harbor will increasethe de-
mand for both labor and land. Wagesand rents
will be bid up until the cost advantage of the
harbor is completely offset by the increasein fac
tor prices. Thus, wagesand land rentsvary across
regionsaccording to the value firms place on the
site-specificattributesin each region and their
ability to substitute between factorsof production.

A similar story can be told about
househol ds. Househol ds may value the same
harbor that firmsfind attractive, except for differ-
ent reasons. The harbor that reduced shipping
costsfor firms may be attractive to households as
a placeto enjoy water sports. Consequently, as
more households move into the areato take
advantage of the harbor, the supply of labor
increasesand the demand for land increases.
Thus, wagesfdl and land rentsrise until individ-
ualsare no longer willing to accept proximity to
the harbor as compensation for lower wagesand
higher land rents.

The resultant wage differential
between an area with a harbor and one without
depends upon the relative magnitudes of the
demand and supply responsesto site characteris
tics. If wagesare observed to be higher in the
harbor area than in the areawithout a harbor,
then the demand response (the firm'sresponse)
dominates the wage determination process. If
wages are rlatively lower in the harbor area, then
the supply response (the household's response)
dominates the process. In both cases, land rents
will be higher because both households and
firms value the harbor. land rentswould be
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lower in the harbor area than in an otherwise
comparable area if the harbor was detrimental to
both parties. Consequently, by observing relative
wagesand rents, it is possible to identify whether
aregion'sbundle of site characteristicshasa
greater net effect on firm location decisions or
household location decisions.

The purpose of this paper isto
identify metropolitan areas accordingto the
extent to which they are dominated by supply
and demand responses to their net bundle of
sitespecific characterigtics. To do this, we esti-
mate hedonic wage and rent equations for a
sample of metropolitan areas. From these esti-
mates, we derive quality-adjustedwage and rent
differentialsfor each area. The metropolitan areas
are then classfied into four groups based on the
relative values of an area's wageand rent differen-
tid vis-a-vis the national average. The metropoli-
tan areas are identified as high amenity (low
wage, high rent), low amenity (high wage, low
rent), high productivity (high wage, high rent),
and low productivity (low wage, low rent). Classi-
fication of this sort providesinformation about
the relativeattractivenessto firmsand househol ds
of the total bundle of attributesindigenous to
each metropolitan area.

I. A Modd o Household and Firm Equilibrium
In this section, we firgt present a model, based on
the work of Roback (1982), of the effects of inter-
areadifferences in amenities and productivity on
wagesand rents. We then show how this model
can be used to determine the relativeimportance
of amenity and productivity differences as sources
of factor price differentialsacrosscities.

Severd simplifying assumptions
are made in modeling the relationship between
interarea differences in amenitiesand productiv-
ity and interarea differencesin wagesand rents.
Workers are assumed to be identical in tastesand
skillsand completely mobile acrosscities. Sim-
ilarly, capitd is assumed to be completely mobile
and production technologies are assumed to be
identical across firms.?

If people have different preferences the value of certain areas wilt

be understated In our approach, which uses a comparison of cost
of living dtfferences as an indication of the value individuals place on ctt
ies (see Roback [1982]) The second set of assumptions refers to the
mobility of households and firms We assume that migration 15 costless
and that given the relative wages rents, and site characterrsttcs across
cities, both firms and households have chosen locations such that they
could not be made better off by reiocating If movmg 1S not costless we
may have biased estimates of the attractiveness of areas Individuals or
firms may perceve that they would be better off by mowving, but if it 1
costly to do so they will move only if the extra benefits of moving out
weigh the costs of moving We may then be over or underestimating
the attractiveness of an area since we ignore the costs of moving

1987 QUARTER 3

In thismodel, citiesare character-
ized as bundles of attributes,which can affect the
utility of households and the costs of production
for firms. Individualsin these cities consume and
produce a composite consumption good. The
price of the good is determined by international
markets and for convenience is normalized to
one. Each worker supplies asingle unit of labor
independently of the wage rate. We assume that
individuaswork in the city in which they live,
and we treat differencesin leisure resulting from
differencesin intracity commuting as a site char-
acterigtic.3 Equilibrium in this model is character-
ized by equal utility for identical workersand
equal unit costsfor firmsacrossdl regions.

Workers choose the location that
maximizestheir utility, subject to an income con
straint. Utility depends upon consumption of the
composite commodity (X), residentia land (£¢),
and amenities (s) . Equivaently, the problem can
be stated in terms of an indirect utility function,
V, which isafunction of wages (), rents (),
and amenities (s). Equilibrium for workers
requiresthat utility isthe same a dl locations, or
Q) V(wrs)=Vve
The equilibrium relationship between wages,
rents, and amenities for households can be
determined by totdly differentiating the indirect
utility function. In log form, this relationship can
be stated as:

(2) ©2lnv dinw+3inV _ dinr +3lnV =0
olnw  ds Olnr  ds Os

Using Roy'sidentity, the marginal
valuation of amenitiesin acity evaluated relative
to the marginal utility of income is
() B = kdinr/ds-dinw/ds,

where P, is the monetized value of the amenities,
and k&, isthe portion of consumer income spent
on land. Equation 3 states that individuals pay for
amenities through reductions in real income in
the form of higher land rents (which reduce
income by &, times the increasein rents) and
lower wage income.

Firms are assumed to employ local
residentsand to use land to produce the compos
ite commodity, X, according to aconstant-
returnsto-scal e production technology. Under
these assumptions, equilibrium for firms requires
that unit costsare equal in dl locations and equal
to the price of X, assumed to be 1,

(4) clwrs) =1

Robacks model ignores intracity commutrng Hoehn et al (1986)
3 have pointed out that this leads to Incorrect estrmates of the
value of other site characteristics Since we are not Interested in deriv
ing values for specific characteristics, but simply the net smpact of these
characteristics, our model 1S not subject to thrs criticism We therefore
simply assume that intracity commutrng 1s another site characteristic
that reduces leisure time and therefore 1S a disamenity for workers
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The relationship between wages,
rents, and site characteristics (s), which are con
sistent with equilibrium for firms, can be
expressed in log form as:

(5) 0omC dnw+ 0nC dinr + 3lnC = Q.
olnw  ds Olnr ds Os

The margina value to firms of different locations

is

(6) C, = -0.dinr/ds) -8, ,(dlnu/ds),

where - C, isthe price that firmsare willing to pay

to locate in one city rather than another, and

6. and 8, are the cost shares of land and labor,

respectively.

If the site characterigticsof acity
providea net productivity advantage to firms,
then firms will pay for thisadvantage in terms of
higher wagesand rentsand - C, will be positive.
Wagesand rentsin each city are determined by
the interaction of the location decisions of the
households and firms.

Equilibrium Conditions for Households and Firms

ECONOMIC REVIEW

Combinationsdf /nw and Inr for
which the unit costsof firmsare equal are depict-
ed in figure | b. The value of site characteristicsto
firmsis fixed along each quasi-isocost curve, and
the curves shift up (down) asthe site characteris
ticsof acity increase (decrease) the productivity
of firms. The slope of the quasi-isocost curve is
equal to the eladticity of substitution between
land and labor, which from equation 6is-6, /6, .
According to figure 1b, site characteristicsin city
S, enhance productivity more than site character-
igicsin city S, .

Each city is characterized by a
bundle of amenities and site characteristicsthat
are associated with a specific pair of isocost and
iso-utility curvesin figureslaand 1b. The inter-
section of any two curvesfor each city then
determines relativewages and rents. In figure 2,
equilibrium wages and rentsin city S, will be
w, and r,. Usng city S, asa reference point

1A 1B
V(w,r;Ss) g
rent rent
V(w,r;S2)
V(w,r;51)
Clw,r;S3)
Clw,r;S2)
Clu,r;$1)
wage wage
SOURCE: Authors
FIGURE 1

Classification of Citiesas Amenity

or Productivity Cities

The model described above isillustrated in figure
1. The upward sloping curvesin figure | a [labeled
V(.)], show combinations of /2w and /nr for
which utility is equal. The slope of these curvesis
the tradeoff that households are willing to make
between wages and rents for any given leve of
amenities. From equation 3, thistradeoff is equal
to the inverse of the budget share of land, k ;'
Along each curve, the value of amenitiesis fixed
and the curves shift up (down) asthe amenities
o one city are valued more (less) than the amen-
ities of other cities. The value of amenitiesin the
city labeled S, is greater than the value of ameni-
tiesin the city labeled S, since individuals are
willingto pay higher rents a every wage rate.

(which could be thought of as the averagecity),
we can see how intercity differencesin amenities
and productivity will be reflectedin differences
in wages and rents.

Consider acity S, that differsfrom
S, only in that the site characteristicsof city S,
providea greater productivity advantage to firms
than the site characteristicsof city S;. In figure 2,
thisisillustrated by C(S,) lying above C(S,).
Assuming there is no difference in amenities
between the two cities, we can see that equilibrium
requires that wages and rentsin city S, be high
relativeto city $,. These higher wagesand rentsre
flect the amount firms are willing to pay to locate
in city S, ratherthan s, and, therefore, the pro-
ductivity value of S, relaiveto the averagecity.
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Productivity Differencesand Equilibrium Wagesand Rents

rent T

V(51) = V(S2)

C(Sz2)

c(51)

N wage

SOURCE: Authors

FIGURE 2

Consider another city, S,, that
differsfrom S, only in that householdsfind it to
be more amenable. Thisrelationshipisillustrated
infigure3,wherecity S, isrepresented by V(S,),
which isto the left of V($,). If no productivity
differencesexist, [that is, C(S))= C(S;)], the dif-
ferencein the households' valuation of amenities
acrosscities leads to lower wagesand higher
rentsin the more amenable city, S,.

L]
Amenity Differencesand Equilibrium Wagesand Rents

|

rent

V(51)

C(51) = C(S3)

-

w, w, wage

SOURCE: Authors.
. ______________________ |
FIGURE 3
Within thissimple framework in
which citiesdiffer in either amenities or produc-
tivity, but not both, we can determine whether
factor price differencesreflect intercity differences

1987 QUARTER 3

in amenities or productivity by examining the
pattern of wagesand rentsacrosscities. If wage
and rent differences primarily reflect amenity dif-
ferences across cities, we would see a negative
rel ationship between wagesand rents. If they
reflect productivity differences,the relationship
would be positive.

Within the same framework,we
can aso classfy individual citieson the basis of
whether their wagesand rents differ from the
average because of above-averageamenities,
bel ow-averageamenities, aboveaverage produc
tivity, or below-average productivity. These classi-
ficationsare summarized in table 1 and figure 4.

Of course, cities may differ in
characteristicsthat affect both household utility
and production costs. The problem o classifying
cities by the relative magnitudesof these two
effects becomes one of identifying the portion of
the wage and rent differentialsdue to a shift in
each curve. Thiscan be done by identifying the
combinations of /ru: and /nr that would result
from equal shiftsof both curvesand determining
how wagesand rentsin each city fdl relaiveto
these shifts. The combinations of /»» and
Inw that would result from equal shiftsof both 19
curveswill form two lineswith slopes that
depend upon k ;' and-6,./6,. If k ;! (the
slope of the V, curve) isequal to 8,./6, (the
negative of the slope of the C, curve), the com-
binations of /nw and lnr resultingfrom equal
shifts of both curves would coincide with the x
and y axis.

Assuming for illustration that thisis
the case, for any city with above-averagewagesand
rents, the shift of the C; (productivity) curve
must be greater than the shift of the v, (amenity)
curve. Therefore, any city with wageand rent com-
binationsin quadrant A in figure 4 is classified as
a"high productivity" city, because the primary
reason that thiscity'swagesand rents differ from
those of the average city is the above-average
productivity it affordsfirms. Thisaboveaverage
productivity is reflected in the ability of firmsin
these citiesto pay aboveaveragewagesand rents.

Similarly, citieswith below-average
wagesand rents (quadrant Cin figure4) are clas
sified as"low productivity" cities, since firmsin
these cities are compensated for the bel ow-
average productivity related to site characteristics
with below-averagefactor costs.

Aboveaverageamenities in acity
are associated with increases in rentsand
decreases in wages reflecting households' will-
ingnessto pay for the amenities. Quadrant D
then identifiescities where the dominant factor
determining relativewagesand rentsis high
amenities. For citiesin quadrant B, the dominant
factor istheir below-averageamenity value.
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Classification of Cities

i

rent

D: High Amenity

C. Low Productivity

A: High Productivity

B: LowAmenity

SOURCE: Authors.

FIGURE 4

I
|
I
I
|
T

Classification of Cities

20 Direction of Price Differential
City Classification Wage Rent Shift
High productivity High _I-—llt_ij_h C(S,) curve up
Low productivity Low Low ¢(S;) curvedown
High amenity Lov  High V(S,) curve up
Low amenity High Low V(S,) curvedown

SOURCE: Authors

TABLE 1

Classification of Citiesand the Relative Productivity
and Amenity Effects

4

rent

v(s,)
V(s,)
V(S1)

as,)

C(Sy)
c(sy)

I
I
I
I
I

SOURCE: Authors.

FIGURE §
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These labels may be mideading in
that what we are referring to as "high productiv-
ity" citiesare not necessarily more or less attrac-
tive to househol ds than the "high amenity" cities.
A city like the one represented by point A in fig:
ure 5 is relatively attractive to both households
and firms. This relationship can be seen by the
positionsof C(S,) and V(S,) rdaiveto the
averagecity. The effect that dominates, however,
is the productivity effect, since the shift of the
C, curveisgreater than the shift of the V, curve.

Another city like the one repre
sented by point B may be lessattractive to both
firmsand households than city A (again reflected
in the relative positions of the amenity and pro-
ductivity curves). However, the dominant trait of
city B isitsamenities, which are above average.

Il. Egtimation

The analysisis based on wage and rent data for a
sample of recent moversdrawn from the Public
Use MicrodataSample of the 1980 Censusaf Popu-
lations. This subsample includes individualswho
lived and worked in the same Standard M etropoli-
tan Statistica Area (SMSA) in 1980 and who
changed addresses between 1975 and 1980. This
subsample of moverswas chosen because housing
pricesof recently acquired or rented dwellings
more accurately reflect current land market
conditions.

The rent equation includes both
owner-occupied and rental units for which posi-
tivevalues of unit or gross rent are reported. The
dependent variablein the rent equation isgross
monthly housing expenditures. For homeowners,
the monthly housing expenditure is based on the
value of the dwelling using 7.85 percent as the
discount rate.* The monthly housing expenditure
isthe sum of thisimputed rent and monthly util-
ity charges. For renters, the monthly expenditure
isgross rent (contract rent plus utilities).

Individualsincluded in the wage
sample had to meet the following criteria. Indi-
viduals had to be between the ages of 25 and 55;
work more than 25 hours per week; not be salf-
employed; and have positive wage and sdary
income. The dependent variablein the wage
equation is average weekly earnings, which is
calculated by dividing annual wage and sdlary
income by the number of weeksworked.

| The discount rate 1s from a study of the user cost of capital by
Peiser and Smith (1985).
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Quiality-Adjusted Wages

A hedonic approach is used to estimate wage dif-

ferentiasacross SMSAs. Thisapproach uses
regression analysisto determine the value the
market placeson different worker characteristics.
An individual'swage is then predicted based on
the value of hisor her characteristics. The first
step in constructing the wage indexes isto spec:
ify estimable equations that reflect appropriate
individual characteristicsof workersthat could

Estimates of Wage Equation

Variables Mean Coefficient
I ntercept — 4.33
(50.19)
Sex (Female=1) 42 -.083
(-5.00)
Rece (Black = 1) 16 -.161
(-11.57)
Education 15.55 043
(5.16)
Education squared 250.37 .0007
(2.81)
Experience 10.29 043
(25.12)
Experience squared 192.33 -.0008
(-15.63)
Pat time .04 -.308
(-14.44)
Usud hoursworked
per week 42.05 .006
(10.84)
Head of household 64 111
(10.20)
Veteran .20 -017
(-1.53)
Sex x Race .08 111
(5.47)
Sex x (Marital status) 22 -.058
(-3.14)
Sex x Experience 4.10 -019
(-7.81)
Sex x (Experiencesquared)  76.82 .0003
(3.54)
Marita status .62 .108
(9.62)
Union member .25 434
(14.12)
(42 Occupation Dummies)
R-square 34
No. observations 22,313
Dependent variable:
log (weekly earnings) 5.50

Note: Egimatesderived from Public Use MicrodataSample. T-statisticsin

parentheses.

SOURCE: Authors.

TABLE 2

1 987 QUARTER 3

affect wages. Our approach followsthe human
capitd specification of individua wages set forth
by Hanoch (1967) and Mincer (1974). Thus, we
specify individual wages (expressed in loga
rithms) as a function of education level (entered
asaquadratic), potentia experience (age minus
years of education minussix, also entered asa
quadratic), a binary variableindicating part-time
employment status (less than 35 hours per
week), and 42 binary occupation variables (with
one omitted as a constant). Binary variablesare
also entered to account for gender, race, marital
status, union affiliation,and whether or not an
individual isaveteran.s In addition, the gender
variableis interacted with other characteristicsin
order to control for male/female differencesin
the rate of return to these attributes.

The estimated coefficients of the
wage equation are presented in table 2, except for
the occupation variables, which are omitted for

brevity. The estimated coefficients are asexpected.

Education and experience are valued positively in
the labor market, while parttime, female, and
nonwhite workersreceive lower wages than their
otherwise identical counterparts. We also find
that individualswho are married, heads of
households, and in highly unionized industries
earn more than their counterparts. Females
receive less return on experience than males.
The predicted wage level for each
worker in the sample is obtained by multiplying
the estimated coefficients by each worker's char-
acteristics. The predicted wage can be interpreted
as the compensation aworker could expect to
receive, given hisor her characteristics, regardless
of geographic location. Subtracting the predicted
wage from the actual wage nets out the portion
of the actual wage that is related to the individua
worker's characterigtics. The skill-adjusted metro-
politan wage differentialsare then obtained by
averaging the wage residuals (actual minus pre
dicted wage) for dl workers in a particular metro-
politan area. Average wage differentialsare calcu-
lated for each of 38 cities. The 38 metropolitan
areasare chosen by including only those SMSAs
for which 100 or more individuasin the sasmple

were recorded as movers between 1975 and 1980.

The quality-adjustedwage differentidsare dis
played in table 4.

Rent Equation

The method used to calculate quality-adjusted
rent differentialsis similar to the one used to cal-
culate quality-adjustedwage differentials. The log
of monthly housing expenditures is regressed

I The measure of unionization in the wage equation is the industry
unionization rate taken from Kokkelenberg and Sockell (1985)

21
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Estimates of Rent Equation

Variables Mean Coefficient
Intercept _ 9.93 (248.36)
Dwelling rented (=1) 53 084 (1.35)
Central city (=1) 14 -05 (-3.29)

X rental 021 (1.70)
Number of floors 110 122 (5.43)

X rental -056 (-2.62)
Attached dwelling (=1) .06 06 (2.41)

X rental 027 (1.17)
Y ear dwelling built 365 -06 (-17.98)

X rental -018 (-4.94)
Number of rooms 7.07 11 (22.80)

x rental -032 (-5.64)
Number of bedrooms 4.25 .10 (9.96)

x rental .011 (1.03)
Well water (=1) 14 .06 (3.70)

X rental -.027 (-.83)
Centra air

conditioning (=1) 52 12 (9.13)

X rental 038 (2.82)
Central heating (=1) 91 12 (6.35)

x rental -058 (-4.14)
Dwelling other than

condominium (=1) .96 -.046 (1.62)
Number of units

at address 292 -.003 (-.65)

X rental 007 (1.41)
Number of bathrooms 272 179 (32.03)

X rental -056 (-6.73)
City sewer

connection (=1) 87 053 (4.27)

X rental 004 (.18)
Lat size lessthan

oneacre(=1) 92 -.130 (8.72)

x renta .185 (8.07)
Elevator (=1) 04 065 (2.45)
R-square 63
No. observations 16,017
Dependent variable:

log (house value) 11.07

Note: Estimatesderived from Public Use Microdata Sample. T-statisticsin
parentheses. The entry "x rental" indicates that the rental dummy variable

has been interacted with the variablelisted immediately above it.

SOURCE: Authors.

TABLE 3
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againgt housing attributes. These characteristics
include the number of rooms, number of bed-
rooms, number of bathrooms, and separate binary
variablesindicatinglocation of the dwelling in
the central city, and whether or not the dwelling
isasingle structure, hascentral air conditioning
and/or heating, is connected to a city sewer sys
tem, and haswell water. The year the dwelling
was built is entered to proxy the vintage. Dwell-
ing characteristicsare interacted with rental status
in order to account for differencesin the valua
tion of these attributes between rented and
owner-occupied dwellings.

Coefficient estimatesare reported
in table 3. The results are as expected. larger,
newer dwellingswith central air and heating and
that are located outside the central city have
higher market value than otherwise identical
homes. In generdl, attributesof rentasare valued
less than otherwise identical owner-occupied
dwellings. The predicted rent iscalculated by
multiplying the estimated coefficients by the
housing characteristicsof each household. The
quality-adjusted rent differentials presented in
table 4 are the differences between the actual and
predicted house values.

By includinga number of housing
characteristicsin the rent equation, the difference
between actual and predicted house values can
be interpreted to reflect primarily land valuesin
specific geographical locations. Thus, quality-
adjusted rent differentialsrelativeto the nationa
average reflect differencesin city land values,
which are due primarily to the capitdized effects
of differencesin site characteristics.

Land Shares

In addition to the quality-adjustedwage and rent
differentials, our classfication of cities requires
estimatesof the share of household income
spent on land (k,) and the ratio of the income
shares of land and labor in production (6,/6,.).
These valuesare not readily available for each
specific metropolitan area. Thus, we use national
estimatesand assume that the portion of house
hold income spent on land and the ratio of labor
income to land income in production are con-
stant across metropolitan areasand equal to the
national average.

The budget share of land is calcu-
lated by multiplying the fraction of income spent
on housing (27.0percent in our sample) by the
ratio of land value to the total value of the house
(estimated to be 19.6 percent).¢ From these esti-
mates, land's share of household income (&, ) is

Roback using FHA housing data. Unfortunately, the census data

| 6 The ratio of land value to total house value was estimated by
used In this study cannot be used to make a new estimate.
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5.3percent. Theratio (6,/6,, ) iscalculated by sub-
tracting our estimate of k, from theratio of theto-
td income to land (6.4 percent of national
income) relativeto total labor income (73 percent
of national income)." The ratio of these income
shares is8.8and the estimate of 6,/6,, is3.5.

1II. Classfication o Cities

As discussed in section |, we can determine
whether wage and rent differentialsreflect varia
tions in productivity or amenities across SVISAs by
examining the pattern of wage and rent differen-
tialsacross SVISAs If intercity wage and rent dif-
ferentials primarily reflect amenity differences, we
should observe a negative relationship between
wages and rents. If they primarily reflect produc-
tivity differences, the relationship should be
positive.

The quality-adj ted wagesand
rents for the SMSAs in our sample are presented
in figure6. It appears from figure 6 that there isa
dlight positive relationship between wages and
rents in our sample. Using the same amenity and
productivity quadrants found in figure 4, more

e e

Sandard Metropolitan Statistical Areas I ncluded in Sample

1 987 QUARTER 3

SMISAs lie in the “productivity” quadrants than in
the "amenity" quadrants. Thisis confirmed by a
positive correlation coefficient of 0.46. The rela

tively small value of the coefficient suggests that
the relationship is not the same across all SMSAs.

We now proceed to determine
whether deviations from the average wages and
rentsfor individual SMSAs primarily reflect a)
aboveaverage amenities, b) below-average amen
ities, ¢) above-average productivity,or d) below-
average productivity.

In order to determine the combi-
nations of wagesand rents that fdl into each of
these categories, we must firs determine the
wage and rent combinations that form the boun-
dariesfor these categories. These boundaries are
determined by the combinations of wages and
rentsthat would result from equal shiftsof the
Vv, and C, curves relativeto the average SMSA.
Using the estimates of land shares discussed
above, we find that for al practica purposes
these boundaries coincide with the x and y axis
in figure 6.

Alisting of citiesin each category
is presented in table 5. Mogt of the SMSAs fdl

0.3075
| ®  San Francisco, CA
rt_ant _ ® Anaheim, CA
differential i Los Angeles, CA SanJose, CA ®
e[ Boston, MA ®  Nassau, NY
| ® Newark, NJ
® San Diego, CA i
* New York, NY V\/’ash| ngton, D.C.
. * Chicago, IL
e Miami A *  Milwaukee, WI
' e Minneapolis, MN
e Portland, Oli o Sl V\AI €apolls
e Fort Lauderdale, AL tle,
e Denver, CO Houston. TX ®
0.0129}- —_— | o Phileddiofia A — *_Detroit. Ml
® Sacramento, CA Iageiphia, Cleveland. OH
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SOURCE: Authors.

FIGURE 6

The estimate of labor compensation Is taken from the national
7 income account data reported in Table B-23 of the Economic
Report of the President (1987) Unfortunately, the national Income
accounts do not include tand ncome as a separate category of income
Our estimate of land's share of income 1s taken from Mills and Hamitton
(1984)

The exact boundaries are two lines that pass through the ongin,

one with a slope of 003, the other with slope 333 We classified
cities based on these boundaries, but the classifications do not change if
one uses the x and y axis as reference points
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s Ci L1 €S receive compensation for this low amenity

Quality-Adjusted Rent and Wage Differentials®

Quality-Adjusted
Wage

Metropolitan Area Rent

Anaheim, CA 281 078
Atlanta, GA -.145 014
Baltimore, MD -.075 031
Boston, MA 220 -.001
Chicago, IL .104 081
Cincinnati, OH -.082 064
Cleveland, OH -.053 108
Columbus, OH -126 -074
Dallas, TX -.103 .001
Denver, CO 036 -013
Detroit, Ml 013 149
F. lauderdale, L 039 -.029
Houston, TX 023 142
Indianapolis, IN -172 041
Kansas City, MO -.155 -.037
LasAngeles, CA 261 .049
Miami, i 076 -112
Milwaukee, W1 .100 -.002
Minneapolis, VN 073 065
Nassau-Suffolk,NY 240 077
New Orleans, LA -110 -.079
New York, NY .145 036
Newark, NJ 195 .045
Philadelphia, FA -013 017
Phoenix, AZ -029 -.047
Pittsburgh, FA -079 047
Portland, OR .059 -.027
Riversde San Bernardino, CA .016 -.008
Sacramento, CA -014 -.047
<. Louis, MO .085 .019
Sdt Lake City, UT -099 -.081
San Antonio, TX -.203 -.105
San Diego, CA 148 -014
San Francisco, CA .308 073
SanJose, CA 269 125
Seattle, WA .048 047
Tampa, A -142 -119
Woashington, D.C. 116 .103

a Quality adjusted differential sare obtained by subtracting the predicted

estimate from the

actual value The reference point for these estimatesis

the sampleaverage.

SOURCE: Authors

TABLE 4

within expected classifications. For instance,
Miami, Denver, Portland, Ft. lauderdale, and Sen
Diego are classified as high-amenity cities, since
these citiesare characterized by bel ow-average
wages but aboveaverage rents, both of which
reduce the income of households.

In citieslike Bdtimore, Cleveland,
Pittsburgh, and Atlanta, wages and rents primarily
reflect the bel ow-averageamenity valueto
households of these cities. Households in these

value in the form of aboveaveragewages and
below-averagerents.

SMSAs that can be characterized as
“high productivity” include Chicago, Houston,
Los Angeles, and Saen Jose, among others. For
these cities, both wages and rentsare above aver-
age, suggesting that the firmsin these citiesare
compensated for high factor costs by other loca-
tional characteristicsof these cities. SMSAs like
Tampa, New Orleans, and Sen Antonio can be
characterizedas"low productivity." Firmsin
these areasare compensated for the below-
average productivity value of site characterigticsin
the form of lower wagesand rents.

Classifying SMSAs accordingto the
dominant effect of their site characteristicsdoes
not mean that a high-prtxluctivity city hasno amen-
ity value. It Ssmply means the city isdominated by
its productivity characteristics. Using equations 3
and 6, we can develop relativerankings of cities
within the productivity groups by amenitiesand
within the amenity groups by productivity. The
ordering of citiesin table 5 reflectsthis sort of
crossclassification. For example, of the high-
productivity cities, New York, Los Angeles, and
Sesttleare considered more amenable than Chi-
cago, Houston, and Detroit. Of the high-amenity
cities, Boston is more attractive to firms than
Miami.

The classificationsof some cities
are questionable, especially for cities near the
boundaries. For some cities like Boston and Mil-
waukee, rents are considerably higher than aver-
age, but wagesare so close as to be indistinguish-
able from the average. As a result, we cannot be
confident in our classification of these citiesas
high productivity or high amenity, although we
can be farly confident that they are not low-
amenity or low-productivity cities. Philadelphia
and Riversdeare examples of citiesthat are so
closeto the average in both wagesand rentsthat
their classificationsmay also be meaningless.

Iv. Conclusion

In this paper, we have utilized the relationship
between regional wage and rent differentialsto
identify cities by the net effect of their bundle of
site characteristicson firmsand households. We
have found that, on average, firms respond more
to site characteristicsthan households, asis
revealed in the relatively large contribution of
demand effects to determining regiond wage dif-
ferentias. Nevertheless, the amenity (or house
hold) component of the total regional differential
isalso significant. Thus, regional wage differen
tids result from the interplay of the forces of
supply and demand and exist even though indi-
viduals movefreely in response to factor price
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Classification of Cities

High Productivity

Low Productivity

New Y ork, NY Tampa, A
Newark, NJ San Antonio, TX
Los Angeles, CA Sdt Lake City, UT
Seattle, WA New Orleans, LA
San Francisco, CA Columbus, OH
Minneapolis, MN Sacramento, CA
Anaheim, CA Phoenix, AZ
Nassau-Suffolk, NY Kansas City, MO
Chicago, IL
Washington, D.C.
San Jose, CA
Houston, TX
Detroit, Ml
High Amenity Low Amenity
Boston, MA Cleveland, OH
San Diego, CA Cincinnati, OH
Milwaukee, W1 Pittsburgh, PA
Denver, CO Philadelphia, PA
Riverside, CA Baltimore, MD
Portland, OR <. Louis, MO
Ft. Lauderdale, AL Indianapolis, IN
Miami, A Dallas, TX
Atlanta, GA

NOTE: Productivity citiesare listed from the most amenable to the least.
Amenity citiesare listed from the most productiveto the least.
SOURCE: Authors.

TABLE 5

differentials. Thus, so long as regions differ in the
amount and quality of their sitespecific character-
istics, wage differentialswill continue to exist.

1987 QUARTER 3
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