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PREFACE

This paper was prepared for presentation at the December, 1961 meeting
of the Regional Sclence Assoclation in New York City. It 1s to some extent
a reexaminntion of some of the research findings of ry Ph.D. dissertation
vcaring the same title, presented to the Department of Econamics at the
Uaiversity of California in June, 19601. Financial assistance for that
research vas provided largely by the Real Estate Research Program at the
Yalversivy of Califormia. A significant portion of the costs incurred in
obtaining and reproducing the Detroit data decks was paid for by a grant
from the University Committee on Research. Tnat data source itself was made
svoilable through the generosity of the Detroit Area Traffic Study. Prepa-
ration oY thic paper was completed during rmy erployment with The RAND

Corporaticon on its study of urban traneportation ior the Ford Foundation.
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THE JOURNEY-TO-WORK AS A DETERMINANT OF RESIDENTIAL LOCATION

John F. Kain®

The RAND Corporation, Santa Monica, California

INTRODUCTION

This study presents some empirical evidence on the menner in which
transportation costs influence the household's choice of a residential
location. It also describes a residential location model which considers
the problem of residential location samewhat differently than have models
previously presented before the Regional Sclence Association or available
elsewhere in the literature.“ This model makes 1t easier to ux;derstand
the empirical tests offered in this paper. The central hypothesis,
suggested by this and similar models, and from which I will obtain a number
of subhypotheses, is that households substitute Journey-to-work expenditures
for site expenditures. This substitution depends primarily on household

preferences for low-density as opposed to high-density residential services.

*Any views expressed in this paper are those of the author. They
should not be interpreted as reflecting the views of The RAND Corporation
or the official ovinion or policy of any of its governmental or nrivate
research sponsors. Papers are reproduced by The RAND Corporation as a
courtesy to members of_its staff.

**See, for exemple, Edgar M. Hoover and Raymond Vernon, An%
Metropolis, Harvard University Press, Cambridge, Mass., 1959; William 0,
"A Theory of the Urban lend Market,” Papers and Proceedings of the Be%on&l
Science Association, University of Pennsylvania, Pulladelphia, Pa., H
John D. Herbert and Benjamin H. Stevens, "A Model for the Ddistribution of
Residential Activity in Urban Areas,” J. of Regional Seci., Vol. 2, No. 2,
Fall 1960; Lowdon Wingo, Jr., Troasportation unc Urban Lend, Resources for
the Future, Inc., Washington, D.C., 131; Ire South Lowry, "Residential
Location in Urban Areas,” wmpublished Ph.D. dissertation, Department of
Economics, University of California, 1960.




THE QDEL

The model deals with the locational choice of a single household. It
is assuwmed that this household's transportation costs increase monotonically
with the distance it resides from its workplace. The reasonableness of this
assumtion may be seen 1T the household's monthly expenditure for transport-
ation is broxen into its component parts. Thesc outlays may be expressed
as the sum of the costs of the jJjourney to work, of obtaining residentlally

riented services within the immedlate residential area, i.e., groceries,
elementary school, etc., and of obtaining other services avallable only
outside the residential area. Included ere both dollar expenditures for
transportation and dollar valuations of time spent in travel. Unless the
distinction is explicitly made, transportation costs here will refer to
these camblned costs.

The household’'s monthly transportation costs, T, may then be expressed
as the sum of its expenditures for those services obtainable within the
residential area, tr, those which vary with the residence's distance from
its workplace, t(vl), t(ve), t(w3), . e oy t(wn), and those which vary with
the residence’s distance from other polnts outside the residential aree,
t(ol), t(oe), . ..y t(om), vhere n equals the number of workplace destina-
tions for the household and m equals the number of other destinations out-
side the residential area. The household's total monthly transportation

cost for each residential site may thus be expressed:

(1) T = t.+ t(wl) + t(v2) + t(v3) t(wn) + t(ol) + .. .+ t(om).

For our purposes it may be assumed that tr 1s invariant with the house-

hold's choice of location. The level of tr may vary with the kind of
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residentlal area the household chooses, i.e., low-density versus high-
density, but there is no reason te expect a.signiﬁcant variation between
areas of simllar characteristics.

If the costs of residentially provided services -- retailing, medical
services, schools, etc., -~ may be considered as invariant, the accuracy of
our assumption depends on the relative weighis placed on the trips to work-
rlaces and on the trips wade to other points outside the residential area.
It is nyr contention that for the majority of urban households the sum of
trensportation costs to polnts other than work or within the immediate
resldent -’ urea it small, and that the costs to any one other single point
are almost always trivial. The journey-to-work costs, by way of contrast,
are large and significant. Thus 1t these contentions are correct, no
serlous violence is done in most lustances by considering only journey=to-
work costs 1n our residential locstion model.

It 4s not at all difficult, however, to find exceptions to the rule I
have proposed. For example, there 1s the large and probably increasing
population of households without a member in the labor force. For such
households the worktrip term in our equation is equal to zero. For these
households the location of other destinations may be of considerable
importance. Many retired people desilre to live near their children and
grandchildren. Single persons and young married couples may make frequent
trips to major cultural and recreational centers. The monthly travel costs
of these households may vary significantly with the distance from these
centers.

Despite these exceptions to the rule, it is my belief that the assump-

tion used in this model 1s approximately correct for a very large proportion
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of the population, perhapc for as many as 80 or 90 per cent of households
having a member in the labor force.

The data in Table 1 1llustrate the lwportance of the journey-to-work
in the household's travel budget. Nearly half of all trips from home are
made to work. Of tie remainder, sowe portion of social-recreatiom trips
end personal business trips are made to other destinations outside the
residential area. The destinations of these trips may be spatially gquite
separated. Furthermore, many will be to points nearby the workplace,
since a large proportion of cultural, recrestional, personal business, and

other destinations are lixely to be nearby employment concentrations.

Table 1

PURPOSE OF TRIPS ORIGINATING IN THE DWELLING UNIT IN 38 CITIES

Trips per
1000 Dwelling Units

Trip Purpose % (Ly»othetical).
Work 43.9 1010
Business 6.3 155
Social-Recreation | 21.k4 490
Shopping .9 275
School 4.8 110
Al) others 1.2 260

Total 100.0 2300

SOURCE: Robert E. Schmidt and M. Earl Carpbell,
Highway Traffic Estimation, The Eno Foundation for
Highway Traffic Control, 1956, Table II-%.

These trips made to the same destinations may be added to the trips mude
to the workplece. If a small proportion of the population makes large
numbers of these trips, the averages shown in Table 1 overstate the inm-

portance of these trips for the remainder of the population.



The Market for Residentizl Space

It 15 also ascumed that the household is an atomistic competitor in
the market for resldential space. Tnat is, 1t is assumed that there is a
market for residential space and that the price a single household must
pay per unit for space is glven. Residentiél space is defined as the
urban land utilized oy the household in 1ts residential activities. For
single-Tumily dwelling units this would be closely avproximated by lot
size. For multiple units it would be some proportion of the»total apount
of land utilized by the structure. (I am glossing over, at this point, a
nugber o% complex relationships among the lot layout, over-all neighbor-
hiood densitles, and the substitutability between capital and lend and
residentinl space.)

I am assuning that the price the household must pay per unit of cresi-
dential space varies from one location to enother. This price is en
economic rent which landlerds can obtain from households for more accessible
sites. The rents on more accesslble sites arise because of households'
collective efforts to economize on transportation expenditures. For this
model, I am assuming that these rents, which I will refer to heregfter as
location rents, decrease with distence from the household's workplace.
Specifically, I am assuming that the unit price the household must pay per

unit of residential space of a stated quality and amenity decreases mono-

tonically from its workplace. Of course, the magnitude of the location
rents 1s significant only when there 1s a slgnificant concentration of
erployment .

It is possible, as Alonso, Wingo, and others have done, to obtain

this second result using only the first ussumption.* Since I am unable

*
Alonso, op. cit.; Wingo, op. cit.



e

to iamprove on their solutions in what I consider to be the most importoant
iirections, i.e., adequate and explicit treatment of time, depreciztior,
obsolescence, quality, and other problems of housing-riarket dynamica, I za
lnstend offering this as a provisional hypothesis. Cormon sense, the execcl-
lent theoretical works cited above, and fragnentary evidence support its
accenptance; arrayed agalnst it is the opinion of 2 numiber of knowledgeable
Institutional Real Estate Economists and other urban researchers. A really
edegquate empiricel verification or rejection ¢f the hynothesis has yet to

be accomplished or even attempted.

The Household's Consumption of Residentiel Svace

It-is further assumed thot resicential space is not an inferior gooc
and that the household choogses 1ts resicdential location and ite concwuzption
of residentisl space by maximiczing ﬁhe utility obteinanle frowm a given
income. Thus, the quantity of residentinal space the household will consune
depends on the household's income, the price of residentiel space, and its
preference for residential space. These, along with the assumptions about
location rents and journey-to-work costs, are the bLasic components of the
model presented in this paper., It will be ceen that, if the housechold's
workplace and transportation costs per nile are taken as given, its
residential location can be expressed as a function of its space consump-
tion. Similarly, then, the household's residential loccotion may ove
expressed as a function ol its income, space preference; and the price of
recidential space. These are the nature of the hypotheses to be tested
later in this paper. First, however, it 1s necessary to spell out the
implications of our key assumptions more coupletely. These key assumptions

are: (1) the assumption that the household's transportation cost function
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increases with distance from its workplace, (2) the existence of a market
for residential space in which the price per unit a household must pay for
residential sprce of a given quality decreases with distance from its work-
place, (3) a fixed workplace, (4) utility maximization on the part of
households, and (5) the assumption that residential space is not an inferior

good.

The Location Rent Function

The location rent function or schedule of location rents, i.e., the
function which describes the decrease in location rents with distance from
the household's worlplace, describes the savings per unit of residential
space the household may achieve by moving farther from its place of employ-
ment. What 1s of interest to the household 1in making a locational choice,
however, is not this amount but its total savings at various distances. If
rents per unit of space decrease as the household moves further from its
workplace, the absolute amount of the savings possible through longer
Jjourneys-to-work depend on the amount of residential space consumed by the
household. B8Since the household's space consumption has not been specified,
the decline in total location rents with distance 1s described by a family
of iso-space curves similar to the economist's iso-quants. Each curve in
Fig. 1, for example, 1llustrates the decline in location rents with dis-
tance for a given quantity of residential space. From Fig. 1, it can be
seen that the absolute dollar savings obtainable by a longer journey-to-
work clearly become larger as more residential space is consumed. By way
of contrest, the household's transportation costs per mile, t(d), are

inveriant with the amount of residential space consumed.
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It 1s, however, the combined outlay for transportation costs and
location rents that ought to concern the household in selecting a residen-~
tial site. Since a given dollar spent for transportation or rents has the
same disutility, the household's utility maxim;zation combinaetion of the
two 1s included in the set which minimizes the combined outlay for rents

and transportation costs for each quantity of residential space.

Dollars

0 Miles

Fig. | —Total iso-location rent curves

Marginal Savings in Locatlion Rents and Marginal
Increases in Transportation Costs

The characteristicas of the solution we seek can perhaps be more easily
understood if we use functions which describe the changes in each of these
substitutable costs with the household's distance from its workplace.
Figure 2 illustrates the incremental savings in location rents obtained by
commuting an additional unit of distance for each quantity of space. The

area under each curve is equal to the total location rents that would have
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to be paid by the household if it were to reside at its workplace and if it
vere to consume the quantity of space specified by & given curve. BSince
this furction describes the manner in which total location rents decrease,
the area under each curve to the right of oi equals the total monthly loca-

tion rents that must be pald to locate at i for each quantity of residential

ootlars

NG

N

o - } 14

Mites from Workpiace

Fig. 2- Marginal location rent and
transportation cost functions

space. For example, the area under q3 tc the right of ol is paid for the

quantity of residential space represented by the curve q3.



Margsinal Transportation Costs

The incremental increase in transportation costs can be illustrated in
the same manner. The line t(d) in Fig. 2 shows the incremental increase in
transportation costs with distance. The area under the curve t(d) to the
left of ol is equal to the expenditures for the journey-to-work required to
reside at oi.

The minimum cost location for each quantity of residential space is
given by the intersection of the marginal cost of transportation function
and each of the marginal location rent savings functicns. For q3, the
minimm cost location is at oi. Por larger quantities of residential space,
the minimm cost location is farther from the household's workvlace; for
smaller quantities, nearer.

This solution can be easily verified by using Filg. 2. Locations
farther from the workplace, say ol + j, add the area between ol and oi +
under the t(d) curve to the household's transportation costs. Its savings
in location rents smount only to the area under q3 between ol and ol + j.
Thus, the household's total locatiom costs for the quantity of residential
space q3 are lncreased by the shaded area under t(d) between oi and ol + J.

Similarly, 1f the household locates closer to 1ts workplace, say ol - j,
it reduces its transportation costs by the area under the t(d) curve between
ol - J and oi. At the same time, it increases its rental expenditures by
the quantity under the q3 curve between ol - ) and oi. Thus, the household
consuming the quantity of residential space q3 and residing at ol - } rather
than oi, mekes uneconomic expenditures for location which equal the shaded
area between oi - j and oi.

Thus, we have obtailned those locations which minimize the household's
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locational costs for each quantity of residential space. In addition, we
have obtained the household's required expenditures for each quantity of
residential space. This is all the information we must have to enable us to
obtain a unique locational solution for each household.

Total location costs divided by the quantity of residential space 1is
the price the household mist pey per unit for residential space. With this
price information the household's locational solution is straightforward.
Given the price of all other gooés and services, the household's preference
for residential space, 1lts preference for all other goods and services, and
its income, the household's consumption of residential space is uniquely
determined. Knowlng its consumption of residential epace, we have uniquely

determined its residential location.

EMPIRICAL TESTING

At the beginning of this paper I stated that the purpose of this model
1s to provide some testable hypotheses. The variables employed in the
model are location rents at each site and transportetion costs per mile,
from which we obtained a third variable, the price of residential space;
incomes; preferences for residential space; and preferences for all other
goods and services. I have already stated my willingness to specify the
shape of the location rent function. Money costs of transportation are
fairly straightforward. The valuation of time 1s complex. In the empirical
tests presented here, it 1s assumed that similar groups of households place
the same valuation on time per mile. Preferences are always difficult to
quantify, but we can offer some propositions about the relative space
preferences of various classes of households. It is reasonable to assume,

for example, that larger households, such as those with children, have
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higher preferences for space than do smaller households. The income veari-~
able 18 theoretically simple.

Data for the empirical tests presented here were obtained from the
origin and destination study conducted in 1953 by the Detroit Area Traffic
Study. The data consist of tbhe origins and destinations of worktrips,
information on thg characteristics of the workers making these trips,
information on the characteristice of the households to which the tripmaker
belonged, and certaln attributes of the trips themselves, for a stratified

random semple of approximately 40,000 Detroit households.

The Locatlon Rent Surface for Detroit

For empirical testing of the residential location model, the Detroit
metropolitan aree is divided into concentric distance rings, numbered fronm
1 to 6 from the center outward, around the central business district. It
is agsumed-that location rents for a unit of residential space of e given
quality and amenity successively decrease from ring to ring outward from
the center, with rents very high near the center and very low near the
outer circumference. The rate of decrease is assumed to be substantial in
the inner rings and very slight in the outer. The surface in the outer
rings is assumed to be quite flat, and to decrease only moderately with
distance from the central business district.

These assumptions about the shape of the locetion rent surface are
obtained from our premises about the determinants of the surface. It was
stated earlier that locatiom remts result from the competition among meny
workers for residential space near the same workplace or other workplaces
nearby. The number of workers employed within each ring may be thought of

a8 representing the number of demanders for residential space within the
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ring, and the number of acres within the ring as the supply of residential
space. Ring 1 includes .nly 0.2 per cent of the avallable space within the
study erea, but prouvides jobs for nearly 1l per cent of Detroit's workers.
Detroit has 60 per cent of its employment located within six miles of the
central business district, but only 10 per cent of the land within the
study area 1s located there. This indicates a substantial excess-demand
sltuation for space within the close-in rings, and a substantial lessening
of demand for space in outer rings. The relatively low level of demand for
urban use in the outermost ring is indicated by the large proportion of
land which 1s not in urban use within the ring. A full 68 per cent of the
available land in Ring 6 is vacant; 1r land devoted to streets and alleys
were subtracted, this figure would be eveu higher.

Thus it 18 reasonable to expect that location rents in the central
business district and nearby would be very high, while in Ring 6 they would
be very low. The high level of demand for residential space in inner rings
is indicated by the high employment -~ and, for that matter, high residen-
tial densities. The low level of demand for residential space in outer
levels is indicsted by low employment densities, low residential densities,

end the large quantities of vacant land within these rings.

The Analysis

If workers stratified according to income, sex, race, family size,
residential density, or structure type have a common workplace, i.e., the
sane location rent function, the residential location model would predict
different distributions of residence around this workplace for each of

these groups. At the same time the model would predict differences in the
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residential distribution of the same class of workers 1f the workers are
employed at different workplaces, i.e., have different location rent
functions.

For the empirical tests presented In this section, the residential
distributions of different classes of workers employed within the same ring,
having by assumption the same location rent function, are compared with
distributions expected a priori from the model. In addition, the residen-
tial distributions of workers belonging to the same class but employed at
different workplaces, 1.e., having different location rent funetions, are
compared for consistency with the expected relationships.

The first finding which sugports the appropriateness of the residen-
tial location model is a well-known one. The journey-to-work is predomi-
nantly from outer residentiasl rings to inner workplace rings. Furthermore,
the proportion of a ring's workers residing within the same or adjacent
rings increases with the workplace ring's distance from the central business
district.

In terms of the model described above, equal transportation coste are
incurred vith movement in any direction. Reductions in location rents are
to be found only away from the central business district. As a result, the
ninimization of locafion rents is always obtained in the direction of the
periphery regardless of the household's space consumption. Secondly, as
the schedule of location rents flattens out towards the rural urban fringe,
the space consumption of households becomes less of a constraint and higher
proportions of the workplaces' employees live nearby. The model's only
Justification for a journey-to-work is to reduce the household's total

expenditures for location rents. If, as hypothesized for Rings 5 and 6,
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total location rents do not decrease as the household makes a longer journey-
to-work, or decrease only slightly, there is little incentive to meke a
Journey-to-work, at least to economize on rents. Thus, the direction of the
Journey-to-work is from residences in outer rings wvhere location rents aere
low to workplaces in innrer rings; and larger proportions of worktrips are
made to nearby rings as the workplace's distance from the central bueiness
district increascs.

The distribution of elapsed time spent in reaching work, by workers
employed in each ring, also exhibits the expected relationship. The fewest
short trips are made by workers employed in the central business district.
Few workers employed in Rings 5 and 6 make long trips. Por example, 49 per
cent of workers employed in the central businegs district make trips more
than one-half hour long. By way of contrast, anly 17 per cent of those
employed in Ring 6, where the location rent surface is hypothesized as being
nearly horizontal from the workplace, make tripes of longer than a half-hour.
The proportion is even lower for Ring 5: 14 per cent. If it 15 assumed that
the distribution of travel time valuations, money costs of transportation,
incomes, space preferences, etc., are similar for each workplace ring, the
model would predict longer journeys-to-work by workers employed in inner
rings then for those employed in outer rings. The longer Journeys-to-work
made by Ring 6 workers is explained by the fact that much of Ring 6 is rural.
Workere employed in isolated establishments within the ring may have to make
substantial Jjourneys-to-work to obtain an adequate selection of housing.

These results may scem trivial as tests of the eppropriateness of the
residential location model. It should be noted, therefore, that the empirical

results for nonwhites, who because of housing market segregation are umsble
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to compete freely in the market for residential space es we defined 1t, are
exactly the opposite. The longest trips by Detrolt nonwhites are mede by
those employed in outer rings and the shortest by those employed in inner
rings. Similarly the journey-to-work pattern of nonwhites employed in

outer rings 1s from residences 1n inner rings to workplaces 1n outer rings.
If this economic model lacked relevance, or 1f residential location resulted
entirely from some socio-economic clustering as many urban soclologists and
rval estate market analysts have suggested, these regularities would not
have to exist. Distributions similar to those observed for nonwhitees might

be the rule rather than the exceptiom.

Male-Female Differences in Work-Residence Patterns

The work-residence patterns of all workers conceal important differences
among the various classes or workers. An understanding of these differences
is important for a satisfactory explanation of the relationships between the
Journey-to-work and the selection of a reaidential location. Among these is
a significant difference in the ring-to-ring movement of male and female
workers. Table 2 compares the proportions of males and females residing in
each distance ring, by ring of employment.

From Table 2 it is evident that the residential diastribution of males
around their workplaces 1s flatter than that of females. Higher proportions
of female workers consistently reside in nearby residential rings than do
the proportions of male workers.

The tighter locational patternm of female workers is, in terms of the
residential location model, oonsistent with at least three different

hypotheses., The first inference that might be drawm is that the directiom
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of causation assumed in the model is wrong for women workers. It might
‘plausibly be argued that the resldence is selected for some umspecified
reason, and that the wife-and-mother has a greatér need to find a convenient
Job nearby the Pome. Such an argument would correetly point out that many
femaleg, if notlmost, are secondary wage earners. As such, they tend to

seek nearby jopg to mugment the family budget, with a more casual attitude

Table 2

PROPORTION OF MALES AND FEMALES RESIDING IN EACH DISTANCE RING
BY RING OF EMPLOYMENT

Distance Ring
Employment "

— Ring Sex 1 2 3 b 5 6 Total
One Male b.8% | 9.9% | 25.0%| 26.8%6 | 23.2% | 10.2% 100%

Female 2.6 | 15.6 38.0 25.8 12.9 5.0 100

Two Male 1.0 | 19.1 31.2 22.9 17.1 8.6 100

Female 0.8 | 23.2 39.2 20.9 11.0 b6 100

Phree Male 0.8 [ 11.3 36.9 24,0 16.9 10.1 100

Female 0.4 9.7 46.9 25.3 12.5 5.1 100

Four ‘Male 0.5 6ol 21.0 32.2 eh.2 | 1527 100

Female 0.0 4,0 23.0 Lk ,0 19.8 5,2 100

Flve | Male 0.4 2.1 10.2 | "16.6 50 .8 2.0 100

Female C.0 1.9 8.7 16.6 53.8 16.9 100

Six Male 0.5 2.0 6.5 10.1 22.4 58.0 100

Femsle 0.2 1.6 3.8 6.1 16,6 T..8 100

in job seeking than that of the primary wage earner. As a result, the
place of employment generally has less effect on the cholce of a residence.
This view suggeste that women's selection of a place of employment 1s more

conditioned by the selection of residence.
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The second interpretation 1s that females make shorter Journeys-to-work
because their workplace is the same as or neardby to that of their husbands.
Such households have & stronger incentive to shorten the Journey-to-work
because the combined journey-to-work costs are higher than for households
having only a single wage earner.

Finally, it is likely that a disportionate number of female wage earners
belong to households having lower space preferemces, l.e., to one- or two-
person households. For these households both the greater numbers of working
wives and the lower ppace preferences work in favor of shorter journeys-to-
work.

I am ungble at this time to resolve the question of which hypothesis is
most correct; all three, I would expect, contribute to the final explanation.
I believe that these three categories include a large proportion of the

fexale working population.

OCCUPATIOHAL DIFFERENCES IN RESIDENTIAL DISTRIBUTIONS

The model would postulate that if households had the same location rent
Tinction, the same transportation cost fNunction, the same space preference,
and the same valuation of time, but different incomes, the length of the
households' journey-to-work would inecrease as an increasing function of
income, The Detroit origin and destination study 414 not obtain household
income, but the occupations of wage earnere can be used as a crude measure
of their incomes.

Figure 3 shows the proportion of high-, medium-, and low-income central
business district workers residing in each residential ring. Clearly, lower-
income workers have the tightest residential pattern; the highest-income

workers, the most dispersed.
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Fig.3 —Proportion of the Central Business District's
low-, medium; and high-income workers residing
in each residential ring
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Analysis of the Deta for Occupations Ranked by Median income

Similar resident.ial distributions were obtained for employment Rings 1,
2, and 3, using eight occupational claseifications. For workers employed in
Ring 4, however, these relationships show signs of weakening. The hypothe-
sized relationships have all but diseppeared for Rings 5 and 6 -- an expected
result. 8ince the location rent function 1is very flat from workplaces
located in Ringe 5 and 6, space consumption provides less of a Justification
for a Journey-to-work. Additionally, the lower-income workers retain their
tight adhesion to the workplace observed for inner rings. Of the service
workers employed in Ring 6, 77 per cent reside within the same ring. The
proportion is nearly as large for male service workers -- 75 per cent.

The relationships between occupational earnings and the proportion of
each occupation residing in each ring may be subjected to a more rigorous
test. The proportion of workers employed in each occupation residing in
each ring may bve ranked by order of megnituds.

Table 3 illustrates these rankings fc;r those employed in Ring 2. If
the hypothesis 18 correct, the ranks of the proportions residing in that
ring should have the opposite order from those of the median earnings of
each occupation. A perfect inverse ranking would show that, in all cases,
as the medlan income increases the proportion of the occiupation residing in
a residence ring would decresse. This represents the expected pattern for
rings near the workplace, where rents decreese significantly with distance
from the workplace. A perfect ordering in the opposite direction is expected
for Rings S5 and 6. The proportions of the occupations' members residing in
Ring 6 should decrease as the average income of the occupation decreases.

It can be seen in Table 3 that although the order generally accords
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with tne hypothesis, 1t 1ig¢ not perfect, the imperlectlion being that lower
percentages of sales workers anc clerical workers reside in imner rings

than thelr incomes would lead us to exvect. By contrast, a higher propor-
tion of operutives and craftsoen resides in inner rings than 1s consistent

with their income rankings. The ordering 1s also very good for resldence

Teble 3

RANKED RESIDENTIAL DISTRIBUTIONS FOR OCCUPATIONAL
CROUPS EMPLOYED IN RING 2

Residence Ring
2 3 4 5 6
Medlen ,

Occupation Income ! % |Rank| % |Renk! % |[Rank| % |[Rank| % |Rank
Mansagers $4516110.6| 8 [28.8{ 7 28.8| 2 |oT.ke| 2 8.5 &
Professiorals| 4%099(12.0| 7 27.0| 8 [29.5]1 [22.0] 2 8.6] 2.5
Craftsmen 3715 (191 4 |29.6] 6 |2k.2] 3 [16.0( & (0.6] 1
Operatives 002 |29 3 |37.9] 1 |16.8] 7 [13.1| 6 6.4| 6
Salesworkers 27192 15.%| 6 |33.5] & (2k.1} & (18.4] 3 8.6| 2.5
Clerical 2706 [16.0| 5 |36.3] 3 [23.2) 5 [15.3} 5 6.5 5
Laborers 2690 [34.3| 2 |30.5| 5 [18.1] 6 6.8 7 6.2 7
Services 2262135.01 1 |36.5| 2 |15.4] 8 6.1| 8 2.6] 8

Rings 5 and 6. If the above two pairs of occupations were exchanged, the
order of occupationsl incomes and the rank of the percentage residing in
Ring 5 would be identical. This is a systematic discrepancy for all work-
place rings. The operatives group is consistently out of order. Only
opératives of the four highest income occupations reside in inner rings at
higher-than-average proportions and outer residential rings at below-average

proportions. This apparent discrepancy can be largely explained in terms of



differences in female participation by occupation mentioned earlier, For
this reason we will present results both for all workers and for males only.
Por the analysis of ranked data which follows, the data for each of the six
workplace rings are arranged as in Table 3.

The Spearmsn Coefficient of Rank Correlation provides a powertul and
efficlent tool for evaluating the degree of association among these ranked
relationships. The Spearman Rank Order Correlation Technique 1s interpreted
in a way similar to that applied to the usual correlation technique. For
the relationships among these sets of renked data to be consistent with our
a priori expectations, the following relationships would have to be exhibited.

Tne inner employment rings best satisfy the assumptions about the
schedule of location rents set forth in the model; therefore, in the inner-
most three rings, the proportion of an occupation residing in a given ring
should be negatively correlated with income. PFor outer residential rings
there should be a high positive correlation between these occupational
groups ranked according to median income and ranked according to the propor-
tion of each residing in the residential ring. As the workplace's distance
from the urban center increases, the relationship should deteriorate. This
would be observed expirically by a decrease in the size of the coefficient
of rank correlation for both inner and outer residential rings, and perhaps
a non-uniform change of sign in m;.rw cases. Where the ring of employment
and ring of residence are the same, it is expected that the relationship
would always be negative, because lov-income workers are small space-consumers
end thus make shorter journeys to work. Tables 4 and 5 give the coefficients
of rank correlation between occupation and the percentage of that occupation
residing in the ring for all six employment rings, for all workers and for |

males.



RANK ORDER COEFFICIENTS BETWEFN OCCUPATIONS RANKED BY INNCOME
AND OCCUPATIONS RANKED BY RATE OF RESIDENTIAL SELECTION,
FOR ALL EMPIOYMEIT AND RESIDFIICE RINGS: ALL WORKERS

Residence Ring

Employment -

Ring 2 3 4 5 6
CBD -0 .86 -0, Th# 0.69 0.53% 0.98#
2 (-0.81)* -0.67 0.83% 0 .8g% 0.7l
3 -0.50 (-0.64) 0.Tom 0.80+ 0.76%
4 -0.57 ~0.T1%* | (-0.48) O.86¢ 0.59%
5 047 0.0k 0.29 |(-0.33) 0.19
6 -0.33 0.21 0.k2 0.90% | (-0.61)

NOTE: PFigures are in varenthesis where residence and

erploynent rings are the sane.

*Dif‘fers significantly from zero at the 0.05 level.

Table 5

RANK ORDER COEFFICIENTS BETWEEN OCCUPATIONS RANKED BY INCOME AND
OCCUPATIONS RANKRD BY RATE OF RESIDENTIAL SELECTION, FOR ALL

EMPLOYMENT AND RESIDENCE RINGS:

MALE WORKERS ONLY

Residence Ring

Employment

Ring 2 3 L 5 6
CBD (-0.69) | -0. -0.74 0.57 0.95% 0.95%
2 (-0. .55 0.006m 0.85# 0.0
3 -C.To* [(-0.95)% C.95% 0.06% 0.83%
L -0.80% | -0.57 (-0.17) 0.48 0.19
5 -0.43 0.29 .29 -|(-0.38) 0.38
6 -0.40 0.36 0.36 0.81 (-0.40)

NOTE: Figures are in parenthesis where residence and employment

rings are the same.

#*
Differs significantly from zero at the 0.05 level.

L4
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The coefficients in Tables 4 ond 5 are gemerally as expected. Reading
the tables {rom left to right, i.e., from inner residential rings to outer
residencial rings, the coefficients change from high negative correlations
to high positive correlations. Reading from top to bottom, i.e., from
inner workplace rings to outer, the relationship tends to weaken. Where
the residence and workplace rings are the same, the figures are in paren-
thesis; these are the diagonal clements in Tables 4 and 5. The expected
pattern for these rings also materializes: lower-income workers reside in
above averege proportions in these rings, 1.e., the journey-to-work typical-
ly becomes shorter as income falls.

The over-all consistency of the pattern, it is felt, illustrates that
the locatlonal selections of households by occupation are generally consist-

ent with the model of residential locatiam.

Family Size by Residence Ring

The relationships between family size and residence are neither as
uniform nor as simple to interpret as those between sex and residence and
occupation and residence. Family site is employed at this point as an
indicator of household space preferences. Larger famllies undoubtedly
spend a greater proportion of their time in the home, using it for a far
broader range of socilal and recreational activities. As a result, it is

expected that these households, ceteris paribus, would manifest & greater

preference for residential space.
At the same time, residential space beyond minimm requirements is to
some extent a luxury. When famllies reach a very large size, the greater

desire to consume space is probably partielly offset by a lower per capita
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income. The minimm levels of food, clothing, and other necessitlies require
a larger provortion of the housenold budget. Thus, there appears to be some
tendency for the spacc conswaption of housenoclds to fall off as family size
increases beyond a certain point.

The Family-Size Residence Pattern for Inner Employment Rings. Tables

6 and 7 show the curmlative percentages of those emgployed in Rings 1 and 2
who reside in Rings 1 through 6. From Table 6 it can be seen that the
proportion of one-person families residing in inrer rings is substantially
higher then that of any other family-unit size. The cumulative percentages
residing in Rings 2, 2, 4, and 5 fall as family size increases, until s
famlly size of five persons 1ls reached. For families of six or more, the
relationship reverses itsel?. The proportion of six-person families resid-
ing in inper rings exceeds the proportions for all family groups exccpt
those having more than six persons or unrelated individuals.

The decreasing proportion of central business district workers resid-
ing in imner rings, as family size Increases, is consistent with a higher
space preference on the part of these households. A higher space preference,

ceteris paribus, leads to a greater consumption of space and a longer

Journey to work.

The reversal of the relationship for households having more than five
members 1s consistent with their lower per capita income. Beyond a certain
size, the greater space preference 1s offset for meny very large famllies
by an income constraint. Household demend for other needed goods and
services causes it to forego the higher space consumption.

Table 7 shows that these relationships hold for employment Ring 2 as

well, with only one unimportant difference: from Rings 3 through 6 the
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Table 6

CUMULATIVE PERCENTAGES OF RING 1 WORKERS RESIDING
IN RINGS 1 THROUGH 6, BY FAMILY SIZE

Residence Ri
Family Size

(No. Persons) 1 2 3 4 5 6
1 26.1% [ 55.66 | 86.0% | 97.8% | 98.5% | 100%

2 2.5 |14.8 |50.3 | 76.2 | 93.4 |100

3 9.7 | 39.6 [69.3 [90.5 |100

I o.b l10.2 |38.8 [68.8 |90.8 ;100

5 9.8 |35.7 |67.3 | 8.5 1100

6 1.2 | 52.0 {77.0 {193.4 | 100

More than 6 15.9 | 4.8 | 70.7 | 92.1 | 100
A1l 3.7 j16.1 | 4.8 | 72.9 |91.4 | 100

SOURCE: Tabulated from Detroit Study Deck.

Table 7

CUMULATIVE PERCENTAGES OF RING 2 WORKFRS RESIDING
IN RINGS 1 THROUGH 6, BY FAMILY SIZE

Residence Ring

Fanily Size

(No. Persons)| 1 2 3 b 5 6
1 9.T% | 59.Th | 87-1% | 9%.6% | 98.9% | 100%
2 0.8 22.6 | 56.% | 719.8 | 93.0 100
3 16.7 [ 51.1 | 74.7 | 93.3 | 100
4 c.1l 15.8 [ 48.9 | 73.5 | 91.2 | 100
5 0.1 17.3 [48.3 | 70.7 | 89.4 }100
6 19.2 |53.6 | 75.0 | 89.7 | 100

More than 6 1.k 21.6 58.6 | 9.2 | 90.8 100
AN 1.0 21.1 |[54.2 | 76.6 |92.2 | 100

SOURCE: Tabulated from Detroit Study Deck.
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cumlative percentage of lamilies having more than six persons falls below
that of six-person families. The percentages still exceed all but those
of one- and two-person families, however.

Family Size by Ring of Residence -- Outer Employment Rings. In the

outer employment rings, we should expect either s reversal of the ﬁattern
observed in Rings 1 and 2 or no discernible relationship between family
size and residential location. Table 8 shows that one- and two-person
families employed in Ring 5 tend to reside in inner rings in the highest
proportions of all family-unit sizes. DBecause of the lower space require-
ments, living closer to the central business district 1s less costly for
them than for those hgaving higher space preferences. To state that the
higher location rents are less of s constraint for these households fails,
however, to provide any resson that smaller families should be more willing
to pay higher location rents or make a longer journey to work in order to
reside nearer the center. The more incomplete specification of the trans-
portation costs of these households provides such an explanation.

It is logical to expect that many of these households make above-
average numbers of trips to soclel and recreational centers located in or
near the central business district. Their locaticnal choices, therefore,
would be heavily weighted by these trips. This should be true for one-
person families as well. Unfortunately, one-person households employed in
Ring 6 exhibit the tightest locational pattern of all families but those
having more than five persons. One-person households employed in Ring 5
exhibit the expected behavior. From Table 8 it can be seen that anly 33
per cent of those employed in Ring 5 reside either in 1t or in Ring 6. By
contrast, 64 per cemt of ‘two-person households and 73 per cent of six-person

families reside in one of these two rings.
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Table 8

CUMULATIVE PFRCENTAGES OF RING 5 WORKERS RESIDING
IN RINGS € THROUGH 1, BY FAMILY SIZE

Residence Ring
Family Size

(Mo. Persons) 1 2 3 L 5 6
1 100% | 89.1% | 78.3% [52.3% |32.66h | 10.0%

2 100 99.8 [96.6 |63.9 |63.6 20.9

3 10¢.0 |98.3 |85.6 |67.8 19.7

4 100.0 98.¢ [89.2 [72.0 23.1

5 100.0 |98.8 [92.5 |72.5 21.2

6 100.0 |99.2 186.8 [73.1 27.1

More than 6 100.0 |97.6 |86.6 |T70.9 26.6
All 100 | 99.5 [97.2 [86.2 |67.4 | 22.5

SOURCE: Tabulated from Detroit Study Deck.

Table 9

CUMULATIVE PERCENTAGES OF RING 6 WORKERS RESIDING
IN RINGS 6 THROUGH 1, BY FAMILY SIZE

Residence Ring
Family Size.
(No. Persons) 1 2 3 | 4 5 6
1 1004 | 93.T7h | 84%.3% [81.1% | 719.0¢ | 66.8%
2 100 | 99.5 |96.5 |88.0 |76.1 |56.3
3 100.0 |98.7 192.3 |81.7 |62.7
4 100.0 [93.8 [93.1 |83.5 |58.4
5 100.0 (97.8 [93.% [85.5 |62.6
6 100.0 [ 99.6 192.9 |[90.0 [66.4
More than 6 100.0 [ 99.% |95.1 |87.3 {66.7
A1) 100 99.6 |97.6 |91.4 |82.2 |61.0

SOURCE: Tabulated from Detroit Study Deck.
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It 1s likely that a large proportion of two-person families have a
second wage earner. If the second member of the househcld is employed in
an inner ring this provides an added incentive for the household to live
closer to the center. It should be remembered, for all family sizes, that
only small proportions of those employed in Rings 5 and 6 live in Rings 1,
2, and 3.

The final relationship exhibited by Tables 8 and 9 is an increcase in
the proportion of a ring's employees residing nearby the workplace as
family size increamses. This finding is also consistent with the lower per
capita incomes of larger families. When changes in total location rents
with distence are slight, minimization of transportation costs results in
the minimization of total locational costs. Households with lower per
capita income may be more sensitive to smell differences in transportation
costs.

Family Size by Ring of Residence -- Rings 3 and 4. Above-average

proportions of the very large and very small householcds employed in Rings 3
and 4 reside in rings near the center. Families with three to six members
reside in higher proportions in Rings S5 and 6. The closeness in locational
patterns of one- and two-person families employed in Rings 3 and 4 is even
more reasonable than is that of the same silze families employed in Rings 5
and 6.

8uburban living must be far less attractive to the young married or
the childless couple than to those with children; their soclal and recrea-
tional activities are to a much greater degree directed outside the home.
For the unattached person, residence in a suburban neighborhood far from

the center of activity ls even more unsatisfactory.
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Ho acdequate explanation in terms of the model can be offered for the
locational croices of the very large families. In the case of employment
Ring 4, the divergence is great enough that a larger proportion of its
workers recide in Ring 3 than in Ring 5. Even so, more workers reside in
the two rings away from the central business district than reside in those

nearer the central business district.

Space Consurption by Residential Rings
The model of resideucial location postulates that where location rents
are a significont factor, housenolds consuming larger quantities of space

will, ceteris paribus, make shorter journeys to work than those consuming

lesser quentities. The distance the household resides from its workplace

is expressed by the model as a function of the quantity oi residential
space consumed. The relationship between space consumption and length of
the journey to work, like that between income end the length of the journey,
should deteriorate i'or outer employment rings, where the schedule of rents
decreases only slightly or not at all around the workplace.

In this paper, structure type 1s employed as a measure of space cone
sumption. This 1s an adnittedly inadequate index, especlally for single-
family dwelling units, where the index fails to differentiate between very
slgnificant differences in lot size. Regardless of these deficlencies,
structure type undoubtedly represents a dimension of the space consumptlon
relationship. It 1s probably roughly correlated with the measure of spece
consumption we would wish to employ. For this reason, we will look at the
relationships between residential location and occupancy of single-family,

two-family, or multi-family dwellings.
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The Residence-Space Consurmption Pattern for Inner Frployment Rings.

Tables 10 through 12 show the percentares of workers occupying each type
of dwelling unit in eceh resicdence ring, for erploymert Rings 1, 2, and 3.
As might be expected. *hose choosing higher-density structures -- two-famdly
dwelling units and mutiple dwellings -- reside in well-above-averagc
proportions in the close-in residential rings. For exomple, 30 per cent
of central business district workers who live in rmltiple dwelling units
reside in the adjacent ring. In contrast, the adjacent ring is elected by
only 5 per cent of those choosing single-fa:lly structures and 13 per cent
of those selecting two family structures reside there. This pattern
persists through Ring 3, where 50 per cent of all central business ddstrict
workers reside who live in multiple dwelling units. Ring 3 provides dwell-
ings for 47 per cent of those residing in two-fanily wnits, as opposed to
only 22 per cent of those reaiding In one-family units.

The proportion of those residing in miltiple and two-family units in
. residence Rings 5 and 6, on the other hand, is very low. Less than 2 per
cent in each éase live in Ring 6.

The Residence-Space Conswrption Pattern for Outer Eaployoent Rings.

The differential pattern of residence by structure type for outer workplace
rings 15 also in basic conformity with the moael. These patterns arc shown
in Tables 13 through 15. A large proportion of these residenis of all
three structure types reside in their workplace rings or adjacent rings.
Employment Ring 6 encompasses the residences of 64 per cent of all single-
family households, 40 per cent of the two-family households, and 52 per
cent of households choosing multiple units, who work in that ring. Where

the rent schedule is relatively flat, as in Ring 6, we would postulate a



Table 10

PERCENTAGE OF RING 1 (CBD) WORKERS RESIDING
IN EACE RING, BY STRUCTURE TYPE

Residence Ring
Structure [

Type 1 2 3 b 5 6 | Total
One-family S5.4% ) 22.1% | 29.8% | 28.9% | 13.846 | 100%
Two-family 13.1 | 46.7 | 32.8 5.3 1.5 100
Multiple 2.4 29.5 | 50.2 | 14.7 2.1 1.1 100
A 3.8/ 12.6 | 31.1 | 26.3 |18.4 7.8 100

—+

SOURCE: Tables 10 through 15 were tabulated from
Detroit Study Deck.

Table 11

PERCENTAGE OF RING 2 WORKERS RESIDING IN EACH
RING, BY STRUCTURE TYPE

Resldence Ring
Struecture .

Type 1 2 3 b 5 6 Total
One-family 8.7 |25.5% | 26.1% | 25.1% | 12.5%| 1004
Two-family [0.2 [26.2 46.8 21.4 4.0 1.4k 100
Multiple 1.2 [43.6 |43.4 9.3 1.7 0.7 100
All 1.0 {20.1 [3%.1 22.4 1 15.6 7.7 100

Teble 12

PERCENTAGE OF RING 3 WORKERS RESIDING IN EACH
RING, BY STRUCTURE TYPE

Residence Ring
Structure [&

Type 1 2 3 4 5 6 | Total
One-family 5.3% [27.0% | 29.7F | 24.1% | 13.96! 100%
Two-family| 0.1 | 13.2 |60.0 21.4 3.7 1.0 200
Multiple (0.5 {25.2 [59.9 11.2 2.0 0.8 100
A1l 0.7 |10.9 |29.3 24.3 | 15.9 8.9 100
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Table 13
PERCENTAGE OF RING 4 WORKERS RESIDIKG IN EACH
RING, BY STRUCTURE TYPE
Residence Ring
Structure
Type 1 2 3 L 5 6 Total

One-family 2.60 | 13.4% | 34.2% (30.7% |19.1% | 100%
Two-family 8.2 |39.4 |k2.© 7.1 2.5 100
Multiple 21.5 |4#3.2 [25.5 5.1 bt 100
All 0.5 6.0 (21.k |3k4.5 123.3  1h.b 100

Table 14

PERCENTAGE OF RING 5 WORKERS RESIDING IN EACH
RING, BY STRUCTURE TYPE

Residence Ring

Structure

Type 1 2 3 L4 5 6 Total
One-family T | 6.0% | 16.3% [S51.8% |25.1% | 100%
Two-~Tamily 5.2 |27.0 |31.8 130.2 5.9 100
Multiple 12.9 |3k.4 |24.2 |17.9 |10.5 100
All 0.3| 2.2 |10.5 [18.k 4.8 [21.8 100

Table 15

PERCENTAGE OF RING 6 WORKERS RESIDING IN EACH
RING, BY STRUCTURE TYPE

Residence Ring
Structure
Type | 1| 2 | 3 L 6 |Total
One ~family S5 1 385 1 7.3% 2b.0% 64.5% | 100%
Two-t{amily 3.2 232 |25.7 [10.2 [39.8 100
Multionle 9.8 [1lc.2 [10.3 9.5  52.2 100
A1l o | 2.0 6.2 9.2 2L.2 6l.0 100
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short journey to work regardless of space consumption. In the case of
employment Rings 4 and 5, a similar pattern exists: the residential dis-
tribution is tighter than for immer rings, but less tight than for Ring 6.
Figure 4 1llustrates the contrast in those distributions for Rings 2 and 6.
In terms of the model, households employed in Ring & tend to live nearby,
regardless of space consumption. Those employed in Ring 2, by comparison,
tend to live neasrby only if they consume limited quantities of residential
space. They tend to make a Journey to0 work to outer rings if they consume
larger gquantities of residential space. Very few of those consuming small
quantities of space live in Rings 4, 5, and 6.

Somewhat larger proportions of those employed in Ring 6 and consuming

small amounts of space, reside In interior rings.

Incone and Substitution Effect

It was pointed out previously that in terms of the wey the problem is
formulated in this paper, the price of residential space is determined by
location rents and transportation costs. As a result, the households
employed in ipner rings, confronted by higher and steeper schedules of
location rents, must pay a higher price for residential space than must be
pald by those employed in ocuter rings. If the assumption of similar incormes,
tastes, and transportation costs for those employed in each successive ring
is reasonably adequate, 1t would be expected a priori that the relatively
lower price of residential space for those in outer rings would lead to
higher space consumption.

From Table 16 it can be seen that this pattern generslly holds. A

smaller proportion of central business district workers and those employed



one-family

two-family

1 multiple
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Residence Ring

Employment Ring 6 Employment Ring 2

Fig. 4 —Percentage of Ring 2 and Ring 6 workers
residing in eachring, by structure type
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in Ring 2 reside in single-family units. A larger préportion select two-
family and rultiple units. The proportion erployed in Rings 5 and 6 living
in one-family structures in turn exceeds those for Rings 3 and 4. Similarly,
the proportion residing in multiple and two-femily living quacters is
smaller.

Table 16

PERCENTAGE RESIDING IN EACH STRUCIURE TYPE, BY EMPLOYMENT RING

Employment Ring

Structure

Type 1 2 3 4 5 6
One-farily | 58.4%% | S6.9% | 60.65 | 69.0%4 | 79.2% | 78.1%
Two-femily | 18.2 21.7 20.8 8.4 11.8 10.4
Multiple 7.4 | 17.2 15.4 10.4 6.9 7.5
Other 5.9 4.2 3.2 2.4 2.2 4,0

Total 100.0 [100.0 [100.0 [100.0 [100.0 [100.0

SOURCE: Tabulated from Detroit Study Deck.

TERIVED DEMAND FOR RESIDENTIAL SERVICES

There is one final question which I am unable to evaluate with any
degree of adequacy, but which should I feel be at least alluded to in this
paper. A large mmber of researchers have emphasized the role of good
schools and public services, and the supply of new and high-quality dwell-
ing units, in determining residential location.

Jt 48 an empiricel fact that the mean quality level of the housing
stock, and most likely of government services, increases with distance
fron the central business district. My intuition, based partially on the
findings presented here and those of related research, are that an explana-

tion of residentiael location in these te:ms 1s at best an oversimplification
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and at worst may be basically incorrect. It is my belief that nousing
quallty is less of a determinant of residential cholces then are collective
residential choices a determinant of the quality of housing services and of
the quality of governmentael services. Among other tiaings, this paper
solves for a spvatial digtribution of demand for residential gpace by differ-
¢ént income groups. If, as I would assert, the demand for housing quality
and quallty of governmental services is a derived demand, the disiribution
of quality precdicted by my model and to some extent supported by the
evidence presented in this paper would be very similar to that observed
empirically. This leads me to the tentative conclusion that observed
distribution of housing gquality is the result of tue long-run operation of
an admittedly imperfect market, but one which is possibly less lmperfect
than supposed.

There is one major exception to my remerks: recial discrimination
represents & major market imperfection which distorts the spatial demand
for residential space by both whites and nonwhites.

Nevertheless, my suggestion is that the market for residential space
has as a whole operated in the direction expected a priori. With the major
exception I have stated, it seems probable to me that many of the so-called
111s of our central cities are the result of a spatial concentration of
employment and insufficient housing expenditures by our low-income popula-
tion.

There is no need for me to tell anyone that this is an extremely
complex problem. My remarks at this point should be taken as highly con-
Jectural. The correct explanation is far more complex than what I have
presented here; however, it is my opinion that my findings suggest the

desirability of a rather thorough rethinking of these problems.



CONCLUSIONS

In this paper 1 have presented a theory or model of residential loca-
tion and have evaluated this model by examining residential distributions
for Detroit Caucasian workers employed in six concentric rings around
Detroit's central busineas district. These same six distance rings are
also used as the residential sub-areas in the analysis. I bave hypothesized
that workers employed in each ring participate in a different market for
residentinl space from that of workers employed in every other ring. These
markets are differentiated by the fact that the schedule of prices per unit
of urban space in each differs with distance and dlrection from the work-
place. It 18 my contention, therefore, that differences in the length of
th§ Journey-to-work and in the locational choices of workers employed in
each ring may be comprehended only when the characteristics of the metro-
politan schedule of location rents 1s specified. I postulated, for Detroit,
that the surface of location rents tends to decrease with cdistance from the
central business district, aznd that the rate of decrease was greatest near
the center and least near the periphery.

In addition, although housing quality was not explicitly included as
a varieble in the empirical work, I offered some conjectures about the
relationships between the distribution of housing quality and the selection
of residential locations by households. These observations were based on
the most intuitive of theoricing, but Justify, I feel, a rather careful
rethinking of & mmber of our policies of public intervention in the housing
market,

The empirical findings ere generally in conformity with those expected

a priori from the model of residential location. This model would predict
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that where the market for residential snace has the characteristics
aserived to the inner rings in detroli, nouseholas will locate ot varying
distances frowm thelr vorkplaces according to thelr transportation cosis,
apece consumption, spece preferences, and incomes.

It was determined that the corpmiting pattern was largely from resi-
dences in outer rings to workpliaces in inner rings, that the average lenyth
of the journey-to-work decreased with tie workplace's distance from the
centrul business distriet, and tiat the vroportion oi a ring's workers
residing in the same or nearby rings increased as the workplace ring's
distance from the central business dlstrict increased.

Workers cmployed in higher-incore occupations and working in inmer
rings tended to make longer journeys-to-work and reside in outer rings.
ihen employed in outer rings they made rmch shorter journeys-to-work and
lived withip the same ring and adjacent rings at very aigh rates. Lower-
income worlkers made short jowrneys-to-work and resided wichin the workplace
ring and in necarby rings regardless of the location of woikplace.

Famlly size as an indicator of space prefecrence had a similar efiect
on residential location. The smellest and largest families were found to
make the shortest journeys-to-work. For the smallest families, I attributed
this to low space preferencec; the shorter journeys-to-work by the largest
families I attributed to a per capita incoue conectraint.

Structure type is used as a measure of the housenold': cpace consump-
tion. The longest Jjourneys-to-work were made by those resicing in one-
family units and the chortest by those residing in multiple units. A marked
difference between the locational choices of meles and females was also

discovered. Female workers, regardless ol workplace ring, made shorter
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journeys-to-work than malel workers and resided within the workplace ring
and nearby rings in much higher proportioms. Finelly, it was determined
that the proportion of workers residing in low-density structures increased
as the workplace ring's distance from the central business district
increased.

All the relationships surmariced above were very clean-cut for rings
near the central business district, where the locstion rent function with
distance from the workplace is believed to be very steen. For neripneral
workplace rings, vhere the function 1s belleved to ve very f;at , the
relationships were much weaker. o

In general it is my opinion that the evidence presented in this pape:r
bears out the appropriateness of the theoretical framework erployed. The
‘findings are generally comsistent with our a oriori views on the problenm
as obtained both from this modcl and similar models by filonso, #Wingo, =and
others. The issues evaluated in the paper are still far from settled,
however, and will remein so untdl we are able to take into account more
explicitly the dynamics of the housing market both in our models end our

emirical work,
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