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Abstract

This paper reports on research conducted at the World Bank to
increase understanding of developing country housing markets; in particular,
of housing demand behavior. The objectives of the paper are (1) to review
previous evidence on housing demand parameters in developing countries, (2) to
present new evidence on housing demand parameters (e.g., price and income
"elasticities, and demographic effects) based on application of standardized
models and comparable variable definitions in the cities in eight developing
countries (Colombia, Egypt, El Salvador, Ghana, India, Jamaica, Korea, and the
Philippines), and (3) to examine similarities and differences among cities in
housing demand and, in a preliminary way, explanations for place-to-place
differences, The analysis emphasizes differences in housing demand by tenure
(particularly for renters and owners, but also for squatters and non-
squatters) and, paralleling the literature in developed countries, stresses
the importance of accounting for the impact of income and relative prices on
housing demand.

The paper is based on research conducted as part of RPO 672-46,
Housing Demand and Finance in Developing Countries, the first phase of which
encompassed (1) the demand for housing as a "composite good,” focusing on
expenditure patterns for housing, (2) determinants of land and housing rents
and values, focusing on estimating the implicit market prices of housing,
infrastructure, and neighborhood amenities using hedonic price indices, and
(3) demand for individual housing characteristics such as interior space,
quality of construction, utilities, and accessibility, focusing particularly
on estimating schedules of the public's "willingness to pay” for different
types of housing in different markets. The second phase focuses on (1)
applying first phase results to project design, and (2) extending the research
to policy issues, namely public and subsidized housing, rent control, tenure,
and housing finance.

The authors would like to thank Waleed El-Ansary, James Follain, Manny Jimenez,
Sungyong Kang, David Lebow, and Haeduck Lee for providing some of the results
reported herein. Valuable comments were provided by many colleagues, especially
Bertrand Renaud, James Shilling, Paul Strassman, and Anthony Yezer, but opinions
expressed are solely the authors',
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EXECUTIVE SUMMARY

Cities in developing countries are growing at extraordinary rates,
often compressing into decades the urbanization process that has taken
centuries in developed countries. In coping with this growth, public
authorities have devised a wide range of policy instruments to influence the
rate and character of city expansion, to meet the needs of people for shelter
and urban services, and to allocate resources in ways that redistribute both
the costs and benefits of urban growth. Ideally, such policy formulation
should be informed by a careful understanding of the behavior of urban
markets; in fact, little information on market behavior is available to the
policymakers of developing countries. Such basic information is needed for
improved project design and, even more importantly, for improved sector-wide
policies.

This paper reports on research conducted at the World Bank to
increase understanding of developing country housing markets; in particular,
of housing demand behavior, While the overall project examines both the
demand for housing characteristics and the demand for housing as a composite
good, this paper addresses only the latter. The objectives of this paper are
(1) to briefly review previous evidence on housing demand parameters in
developing countries, (2) to present new evidence on housing demand parameters
based on application of standardized models and comparable variable
definitions in 16 cities in eight developing countries (Colombia, Egypt, El
Salvador, Ghana, India, Jamaica, Korea, and the Philippines), and (3) to
examine similarities and differences among cities in housing demand and, in a
preliminary way, offer explanations for place-to-place differences. Limited

comparisons are also made to two U.S. cities in order to begin comparison of

-ix -



developing and develbped country market behavior. The analysis emphasizes
differences in housing demand by city and by tenure group. Simple models
which explain both of these observed differences are presented and tested. 1In
parallel with the literature in developed countries, this paper stresses the
importance of incomes and prices on housing demand.

This paper presents an abbreviated discussion of a larger
comparative study of housing demand in developing countries. Using a number
of high quality household-level data sets, a number of empirical regularities
are found within and among developing country cities. Among these are, at the
household level:

l. Income elasticities of demand among renters are generally small
(on the order of 0.3 to 0.6); income elasticities of demand
among owners are somewhat larger (on the order of 0.4 to 0.8);
these results are generally consistent with findings for
developed countries.

2. Owners generally consume a good deal more housing than renters
at given income levels; this is not primarily a result of
differences in income elasticities of demand but rather a result
of differences in expenditure equation constant terms. This
suggests that variables such as tastes and assets play important
roles in causing consumption differences between renters and
owners.

3. Permanent income elasticities of demand for housing are somewhat
greater than current income elasticities, although in reasonably
“"complete” models of demand including price terms and
demographic variables, permanent income elasticities are only
moderately higher than current income elasticities in simpler
models.

4, Price elasticities of demand for cities analyzed here are on the
order of -0.8 to -1.0, considerably higher than estimates
produced elsewhere in the literature. However, these estimates
may have an upward bias because of a specification problem.

Important results at the city level include:

1. Rent-to-income ratios rise across cities as income increases, a
result of upward-shifting Engel curves. This phenomenon appears
to be assocliated with increases in the relative price of
housing, with differences between current and permanent income
elasticities of demand, and with differences in the time period



2.

3.

associated with the two levels of analysis. The city level
analyses presumably model very long-run behavior.

Very long-run (cross-city) income elasticities of demand are
estimated to be one or greater. Very long-run price
elasticities are less than one in absolute value. Income
elasticities are measured with better precision than price
elasticities.

Owners generally pay a significant premium for ownership per
se. This premium, equal to the difference between the
opportunity cost of housing capital and the imputed rental value
of housing, is highly variable from place to place depending on
market conditions. In particular, ownership premia are high in
cities with high rates of housing inflation and significant
rates of asset formation through savings or workers'
remittances. Security of tenure also influences the magnitude
of the premium paid for ownership.

Comparing household level and city level results leads to the

following:

1.

2.

Income elasticities are much greater in the very long run than
within a market. The cross-section results are directly
relevant to behavior within a market, while the very long-run
results can be applied to make predictions as a country
develops. Both are necessary for correct analysis of projects,
as will be outlined below. This is not surprising, as it a
sound general principle that behavior is more responsive to
changes over longer periods of time.

Long-run price elasticities from the city level estimation are
lower in absolute value than the cross-section price
elasticities, This is at variance with the principle just
enunciated. The price elasticity estimates suffer from more
severe errors in variables problems than the income
elasticities; because of the specifications used, the cross-city
specifications are probably biased towards zero, and the
household level estimates are likely blased towards one.

Policy implications of these and other results from the housing

demand research project will be spelled out in detail in forthcoming

reports. Here several obvious policy implications will be briefly mentioned.

Affordability calculations for target populations are a critical

element of project design. Until now, such projects relied on rules of thumb

often, for example, an assumption that households can spend between 20 and 25



percent of income on housing. The results déscribed above demonstrate the
inadequacy of any single ratio to predict consumption for different income and
tenure groups in different places. In many respects the best solution is to
do a careful household survey which includes the target population, and to
proceed with simple econometric models like the ones described here to get
project-gspecific estimates. If constrained, a second best solution can be to
estimate a variable rule of thumb from the results in this paper. Using the
elasticities for the relevant tenure group, the cross-city model can be used
to predict the city's average consumption given only an estimate of city
average income and a few readily available country level variables such as GDP
per capita. Income elasticities within samples do not vary by much from city
to city, so a typlcal cross-section elasticity can be chosen (say the
average), or the elasticity from a city deemed similar to the project
location. This elasticity can be used to move along the city specific Engel
curve to locate an estimate of the affordability ratio of the target
population in the target city.

Most current public sector housing projects contain subsidies,
implicit or explicit. How inefficient these subsidies are depends critically
on the demand and price elasticities of the participants. In general, larger
price elasticities imply larger benefits to participants to housing programs,

ceteris paribus, although it is well known that private benefits from a

subsidy are always less than the benefit from equivalent income tfansfers.
Larger income elasticities imply that unconstrained transfers will have larger

housing consumption effects, ceteris paribus. The current research has not

nailed down a single set of numbers which can be used to reliably estimate
precise measures of program efficiency, but future work can use a range of

estimates to examine costs and benefits of alternative programs qualitatively.



The findings on tenure specific differences have several important
implications which will be spelled out in more detail in forthcoming work.
Note, for example, that affordability calculations that do not account for
tenure differences will be seriously biased in many cities. It 1s currently
common practice to use renter samples to make direct inferences about
affordability in owner occupied projects without adjustment for these cross
tenure differences; it is argued in this paper and in Mayo and Gross (1985)
that this is a good approximation if project target groups are limited to
current renters. Another implication is tHat the existence of highly variable
homeownership premia suggests that, in some markets, schemes that focus on
increasing the rental stock are appropriate and desirable, while in others
high premia suggest that the focus should be on increasing the homeowner
stock.

The outline of the paper is as follows. The introductory chapter
reviews the developing country literature on housing demand. Chapter 2
presents new estimates for many cities from a simple housing expenditure model
disaggregated by tenure (rent/oﬁn)” and then evaluates the simple model using
data from three cities. Chapter 3 examines and explains shifts in demand
parameters across cities. Chapter 4 examines at greater length differences in
housing demand by renters and owners, suggesting that owners' "asset demand”
for housing (as distinct from their demand for housing services) is highly
variable from place to place depending on market conditions. Chapter 5
summarizes our conclusions and suggests some policy implications of our

findings and future research directions.



I. INTRODUCTION

1. Motivation

Cities in developing countries are growing at extraordinary rates,
often compressing into decades the urbanization process that has taken
centuries in developed countries. In coping with this growth, public
authorities have devised a wide range of policy instruments to influence the
rate and character of city expansion, to meet the needs of people for shelter
and urban services, and to allocate resourées in ways that redistribute both
the costs and benefits of urban growth., Ideally, such policy formulation
should be informed by a careful understanding of the behavior of urban
markets; in fact, little information on market behavior is available to the
policymakers of developing countries. Such basic information is needed for
improved project design and, even more importantly, for improved sector-wide
policies.

This paper reports on research conducted at the World Bank to
increase understanding of developing country housing markets; in particular,
of housing demand behavior., While the overall project examines both the
demand for housing characteristics RY and the demand for housing as a
composite good, this paper addresses only the latter. The objectives of this
paper are (1) to briefly review previous evidence on housing demand parameters
in developing countries, (2) to present new evidence on housing demand
parameters based on application of standardized models and comparable variable

definitions in 16 cities in eight developing countries (Colombia, Egypt, El

Salvador, Ghana, India, Jamaica, Korea, and the Philippines), and (3) to

1/  See, for example, Follain and Jimenez, forthcoming (a, b), Gross (1984).



examine similarities and differences among cities in housing demand and, in a
preliminary way, offer explanations for place~to-place differences. Limited
comparisons are also made to two U.,S. cities in order to begin comparison of
developing and developed country market behavior. The analysis emphasizes
differences in housing demand by city and by tenure group. Simple models
which explain both of these observed differences are presented and tested. In
parallel with the literature in developed countries, this paper stresses the
importance of incomes and prices on housing demand.

The outline of the paper is as follows. The next section of this
chapter reviews the developing country literature on housing demand.
Chapter 2 presents new estimates for many cities from a simple housing
expenditure model disaggregated by tenure (rent/own), and then evaluates the
simple model using data from three cities, Chapter 3 examines and explains
shifts in demand parameters across cities. Chapter 4 examines at greater
length differences in housing demand by renters and owners, suggesting that
owners' "asset demand” for housing (as distinct from their demand for housing
services) is highly variable from place to place depending on market
conditions. Chapter 5 summarizes our conclusions and suggests some policy

implications of our findings and future research directions.

2, Previous Household Studies

Housing markets have been intensively studied in developed
countries, especially in the U.S. and Great Britain.gf For example, there are

many dozens of published studies of the income and/or price elasticities of

2/  See Quigley (1979) and Weicher (1979) for concise summaries of receat
housing market analysis. See DeLeeuw (1971) and Mayo (1981) for reviews
of the demand literature.



the demand for housing. There are three reasons for the size of this
literature., First, the many practical difficulties in the specification of
econometric housing models (such as the correct measurement of prices,
quantities, incomes, and the choice of functional form) have led to a number
of alternative approaches by different investigators. Second, housing markets
are local and diverse. What is true in one city, even within a country, is
not necessarily true in another, so it has been natural to extend demand
analyses to a wide variety of places. While divergent empirical estimates can
be expected because of heterogeneity among markets, some stylized facts are
now broadly supported by empirical work in developed countries--for example,
that cross~section income and price elasticities of demand are less than one
in absolute value--but even consensus on this general conclusion has been slow
in coming., Third, the literature has grown because governments actively
intervene in housing markets, and efficient intervention requires detailed
knowledge of housing market parameters. In the U.S., in fact, the government
has sponsored major studies of housing demand and supply behavior such as
those of the Experimental Housing Allowance Program (Bradbury and Dowms,
Weinberg and Friedman) which were explicitly designed to facilitate choices
among alternative housing policy instruments.

Despite the need for careful modeling of housing demand in
developing countries, only a small number of studies have been done, and these
are only rarely linked to policy applications. Research has tended to focus
on a small number of countries where data are available--often better off
developing countries. Even when data are available, analysis has often been
hampered by limitations in sample design, definitional problems, and poor
quality data. Even so, the modest amount of research that has been done has

suggested important similarities in patterns of housing demand both among



developing countries and between developing and developed countries.éf Were
these patterns to hold elsewhere, there would be some promise of developing
general patterns of prescription in dealing with developing country housing
_problems. But whether or not these patterns hold for other countries is not
known, nor is much known concerning the relationship between idiosyncratic
features of local housing markets and housing demand parameters. Some results
will no doubt be found to be robust to market conditions, others not. Two
important functions of this research are (1) to categorize some results as
directly portable (the results which hold under most conditions), and (2) to
make seemingly non-robust results portable by explaining how market conditions
affect the result (hence making the result predictable).

Further, little is known concerning the impact on housing demand of
institutional features of housing markets such as the availability of housing
finance, rent control, or laws and practices concerning tenure and occupancy
rights; little is known concerning the role of inflation on housing demand;
and little is known concerning the impact of the sudden infusions of income
and wealth to local economies from foreign worker remittances that have

characterized a number of developing countries. Such work has also begun.4/

The first step in developing a systematic understanding of housing
demand in developing countries 1s to review previous studies. Table 1
summarizes information on housing demand studies in developing countries. The

table is arranged by country; most studies of housing demand have been done

3/ See, for example, Ingram (1984) and Jimenez and Keare (1984).

4/ Hoy and Jimenez (1984), Friedman, Jimenez, and Mayo (1985), Malpezzi
(1984 b, c), Mayo, Struyk and Turner (1985), Renaud (1984), Struyk

and Turner (1984).
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City/ Last Year of Incoms Stratt- Type of
Anthor Country of Dats of Datn Medel Nessure Te cation Klastictty
love and Cuysquil, 19¢8 pooled time nes total s0ne; price 6 strata, avalested
Musgrove Zcuador series/cross expenditure alasticicy bead’s age at means
section derived from iacome
ELES
Bove snd Lima, 1969 cross-gection [ ¥ ] total
Musgrove Paru expenditure sone, price ¢ strata, evaluated
elasticity head’s age &t asans
derived from income
ELES
Bowe and Caracas, 1966 eross-section nes total naone, price 6 strata, evaluated
Musgrove Veoesuela expanditure alastictity baad’s age At msans
derived from income
ELES
Lluch Maxico 1968 cross~saction ELES total none, price 24 strata, svalusted
ot al. expend{ture elasticity socioeconontc at msans
derived trom status, location
ELES
Setancourt Central 1964 cross-soction ELES total none, price & strata: head svaluated
Chile esxpsaditure slasticity head’s sge, at msans
derivad from {ncone
ELES
Lluch Kotes 1972 time series ars total housing svaloated
ot al. of aggragated expenditure component of st means
cross=section GNP price
deflator
Lluch Urban mwn crose-section, ELES total price varies 6 strata: svaluated
ot al. households, 9 large cities expanditure by city head’s age, 5t memas
Kores fncome source,
bousehold size
Llueh Seoul, 1971 cross~saction ‘B.!s total none; Pprice 6 strata: evaluated
et al. Korea expenditure elasticicy head’s age, ot mmans
derived from incoms source,
ELES housahold size
follain Lores 1976 ctoss—section log~log consumption varias by comstant
ot al. and current household
iocome
Pollain Korea 1976 eross=section log-log consumption - varies by coastant
ot al. : Deng
Mayo et al. Catire, 1980 cross-section log-log current income none counstaat
Egypt and estimsted g
parsanant iucome
Mayo et al.  Beni Suef, 1980 cross~saction log-log current income aone Constant
Egypt and estimated
permanent fucome
Mayo at al. Cairo, 1980 eross~section log-log predicted none constant
Egypt current
income
Mayo et al. Baeunil Suef, 1980 cross~gection log-log predicted acne constant
Egypt current
incone
Yalke Malaysia wid 70"e? varies varies variss none sstimates from varies

3 other studies




Baview of Previous Housing Demaad Study Characteristics and Outputy

Table 1

DEMAND SLASTICITIES

-5

Pooled Owaers & Ranters Rentars Owuers Result of
Ciey/
Asthor Country Incoas Owe Price Iacoms Own Price Incons Owa Price Stratification Coumants
Bows: amd Ouysquil, ¥=1,10 Yo, 85
Masgr Eenad E=1.02 to 1.15 Re-.96 to ~.64
IQRe.11 IQR=.25
Bows and Lima, Hel.31 M=—.22
Mnsgrove Peru R=.89 to 2.35 2,50 to .35
I08=.96 1QR=. 59
Bows and Caracas, K=1.09 M=.33
1 1a R=.28 to 1.9 2,67 to -.08
IQR=. 56 IQR=, 40
Llsch Mexieo N=.93 Ne—, 31 Only urdea results reported
et al. R=.51 to 1.38 R=.88 to .23 hare.
IQR=.1% 1QR=.26
Central H=.79 Yo, 34
Betamcourt Chile R=.66 to 1.05 R=-.35 to -.28
1QR=.26 0r-.22
Lluch )
et al. Roras 2.48 -.53
Llech Urbsa Ne=.86 M=, 28 Ounly crbas results reported
et al. Kores A=~.02 to 2.35 R=-,50 to -.01 hare
10R=1.24 1qR=.31
Llech Ssoul, M, 54 Mo, 22
et al. Eorea R=.39 to 2.00 Re1.28 to .12
IQR=1.78 1RQe=. 64
Follain Consumption: .58 -.13 .42 -.06 .62 -.05 Other estimates show soms
et al. Kores varistion by city when
strerified. Sea originoal
paper. Thess tesults from
Tables & aad 6.
Curreat
locome: .17 -.05 .12 .03 .21 «07
Yollats Rooms = .31 -.87 Dapendent variables are
et al. Rorea House Spacs = .45 =-.94 massures of apace
Lot Size = .41 -.35
Maye Cairo, Current: .25
et al. Egypt Pearmsnent: .38
Mayw Beni Suef, Current: .50
et al. Zgypt Parmanent:.’?
Yayw Cafro, .30 - .30 .31 Dapesdest variadla is
ot al. Egypt log of smmmber of rooms
Seyw Beni Suef, .19 .25 A7 Dependsut variable is
et al. Egypt log of mmmber of rooms
Talke Halaysiz .88 to 1.22 Rsview article. Primscy

sources ast sauily available

Sete: If estimetes are stratified ve preseant medisn of all elasticities (M=), Range (R=), sud iateregionsl range (IQR=).



Table 1

Ravisv of Previous Hous Demand St

-7-

Characteristics and Outputs

city/ Last Year Type of lacome Price Stratifi- Type of
Author Country of Dats ot Data Model Measure Measure cation Elasticicy
Howe and Bogota, 1968 pooled time gLesl total none; but 6 strata evalusted
Musgrove Colombia serics/croes static axpenditures implied price based on at ssan
section estimates elasticities head’s sge,
(dats treated can be coun- iocoms
as siagle st from
cross section) ZLES.
Hamer Bogota, 1978 cross—section 1inear demand linear and aone avaluated
Colombia for spsce; quadratic at ssan
licear and currént income
quadratic
incoms terms
Ingram Bogota, 1978 cross-section Iinear demand curzent iacoma hedonic price avaluated
Colombia stratified by at mean
employasat
zone
Ingram Bogota, 1978 crosg—section log-log current incoms h constant
Colombie demand
Ingras Cals, 1978 cross—section linear demmad current income - evalusted
Colombdia at ssam
Ingram Cali, 1978 cross-section log-log current incoae . coastaut
Colombia
Ramar Bogote, 1978 cross~section log-log currest incoms none constant
Coloabia demand
Strassman Cartagens, 1978 cross~section log~log current incoms aone 4 owner income coastant
Colombia demand
Jimenes Ssuta Ana, 1980 pocled time linear; inte~ weighted average aone evalusted
and Keare El1 Salvador serien/cross grated treat- of current snd at mean
section, lou ment of demand past fucome
& madium and mobility
lacone
Jimenes Santa Ana, 1980 pooled time log-log; veighted average none constant
and Keare Z1 Salvador series/croae combines demsnd of curreat and
section, low wobility past income
& medium
incone
J1 S N 1980 pocled time l1icear; combines weighted average gone evaluated
aad Keare E1l Salvador series/cross demsnd and of curreat asd at msan
section, low mobflity past income
& sadium
incose
J1 S N 1980 poolad time log=log; combines wveighted average none constant
and Kesre El Salvador sariesn/cross demaad and of currest and
section, low wobilfity
& andium
iacome
Jinenes Sauta Ana, 1980 cross-section log-log; wage acoe 3 satrata: coustant
and Scasonate, alasticities incone (1) hired iabor
%1 Saivador derived from (2) seif-help
nodel of self- (3) nized
help houaiang
production
Keave and Ssata Asas, time series/ svalusted
Jimenes £1 Salvador 1980 croes~sectioa 3 year average sone a8 Ensas




Isview of

Pooled Owmars & Reaters Reaters Owners Result of
Cicy/
Anther Country Incoms Owa Price Incoms Own Price Iscome Own Price Stratification Commeats
Bowe and Bogota, w=.98 M-, 20 1scoms elasti~
s rove Colombia 2=.85 to 1.07 R=-.39 to 1.81 city slightly
1Q8=.17 1QR=1.29 lowsr fer older
howesholds
Bemtr Bogots, .53 54 A7 Dependant
Coloabia variable ts
dwalling space
1agran Bogota, .80 (1978) ~.08 (1978) 60 -.19
Coloabis
lagran Sogota, 72 (1978) -.28 (1978) .78 -.dd
Colombia <77 (1972) NM.A. (1972)
Calt
Iagram Colombia .16 -.30 )
Iagram Cali,
Coloabla -47 -.48 76
Sogots,
Iagram Colombia +47 52 Dependent
variable 18
dwelliag apacs
Cartagena
Strassmma Colombia =78 1.19 lacoms Owner wodel reruan,
{sll owmers) elasticity goes stratified by fncome.
wp vith iacoms Incoss elasticities are .29,
for lst 3 growpe 83, 1.62, .64 from lowest
highest incoms group
Jimenes Santa Asa, 42 68 Uses Beckman procedure
aad Lears £1 Salvador : to correct for sample
Jinenex Santa Ana,
aad eare El Sslvador .27 1.08 ©
and (toare £l Saivador .53 -
and ilesre Z1 Salvador 42 ©
Santa Ana
and Sonsomats, 78 to 1
Jimnes El Salvador
Esare and Santa Ana, .43 45 Estisstes by source of
Jimmws E1l Selvador incoms shows that MPC fe
higher from head”s wage
than other wages; highest
WC is from other incoms,
mainly traasfers
Bote: If est are fiad wn wedian of all clasticities (M=), ramge (iv) and intevrquartile ramge (IQR=).




for Latin America, but others reported here have been done for Korea,
Malaysia, and Egypt. The lowest income countries, and sub-Saharan African
countries, are underrepresented. To conserve space, we will not discuss the
results of these previous studies in detail.3/ Here, however, the following
points should be noted:

1. Most income elasticities are between 0.5 and 1, indicating
generally inelastic demand.

2, Income elasticities for renters are generally below those of
owners; the median renter elasticity is about 0.45, with two-
thirds of the estimates falling between 0.4 and 0.,8. The median
owner income elasticity is about 0.65. While several of the
owner estimates are above 1.0, none of the renter estimates is
above 0.8.

3. Price elasticities are small, with medians for owners and
renters equal to -,.,2 and -.3, respectively; price elasticities
are below income elasticities in absolute value.

Despite the regularities noted above, there is still quite a bit of variation
in parameter estimates from place to place and, depending on model
specification, variation for particular places. It is not known how much of
this is due to variation in data, variable definitions, model specification,
or underlying behavior.

In order to isolate underlying behavioral differences, we have

applied comparable model specification and, insofar as possible, comparable
variable definitions to data in 16 cities in eight countries., First, we

present results of simple models of housing expenditure which can be estimated

5/ See Mayo et al. (1983) for an extended discussion.
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with each data set. Then we estimate more complete models which require
specialized data available for fewer places., Comparison of these latter

results with those of the simple models suggests how robust the results of the

simple models are.
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IT. HOUSING EXPENDITURE FUNCTIONS IN EIGHT DEVELOPING COUNTRIES

A Simple Model of Housing Demand

Consider a utility maximizing household with income Y, which
consumes housing (Q) at relative price P, and a unit-priced numeraire good.
Straightforward maximization under the usual assumptions yields the demand
relation:

Q = Q(Y, P)

conditional on "demand shifters,” usually separately denoted as tastes and
demographic variables. An Engel, or expenditure relation, can be derived by
shifting P to the left~hand side; also, assuming constant tastes, and that
household size dominates other demographic variables:

R = R(Y, H)
where R is rent (R = PQ), and H is household size. For estimation, a

particular functional form must be chosen. A straightforward logarithmic

specification is:
\ 2
InR=a + Ey(ln Y) + bBH+ cH +u

where Ey is the income elasticity of demand, a, b, and c are regression
coefficients, and u 18 an estimated disturbance.

While it may be desirable to include other demographic variables in
the specification, this is not possible in all citlies because of data
limitations.l/ The major limitations of such a specification are well known

and include: omission of a price term; omission of other demographic

1/ Data are documented in the Appendix.
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variables; the effects of household participation in government subsidized
housing programs (or rent control); failure to account for permanent income
effects; and restriction of the functional form to a constant income
elasticity of demand. Many of these limitations are addressed in the next
section, which draws on the richer data sets available for some cities in the
analysis to evaluate this simple model. To anticipate those results, the
simple model appears remarkably free of major biases. Functional forms other
than loglinear have not been evaluated here.2/

Tables 2 and 3 present estimates of the parameters of Eq. (1) for
16 cities in eight developing countries.3/ Results for two U.S. cities are
also included for comparison. For renters, the dependent variable is net rent
(exclusive of utility payments). For owners, the dependent variable is either
(1) net imputed rent based on the owners' imputations, (2) predicted rent from
a hedonic price regression, or (3) constructed by applying a fixed
amortization rate to owners' estimates of housing value.4/ Because a common
definition of the dependent variable is used for renters, the estimated
parameters are more comparable for renters than for owners. For owners,

because amortization ratios (ratios of rent to value) sometimes decrease with

2/ See Hausman (1981) for detailed discussion of the implicit behavioral
foundation behind a logarithmic demand model.

3/ Kumasi, Ghana and Ringston, Jamaica owners are not included because the
sample size is too small.

4/ Table 3 shows which method was used for each city. For cities which used
T  amortized housing values, amortization rates were based on percentages of
value generally assumed to be between 1 and 1.5 percent of value per
month, with this amortization rate fixed for all units in the sample.



TABLE 2 .
ESTIMATED PARAMETERS OF HOUSING EXPENDITURE FUNCTIONS FOR RENTERS

LOG HH HH SIZE INCOME ESTIMATED EFFECT
COUNTRY CITY CONSTANT  INCOME SIZE  SQUARED R-SQUARED N  CONF. INTERVALS CHANGE IN HHSIZE
COLOMBIA BOGOTA {COEF) 1.11 0.66 0.09 -0.006 .40 1016 (LOWER) 0.60 (1 70 2) 0.07
(NET RENT) (T-STAT) 23.53 2.49 1.97 (UPPER) 0.72 (5 TO 6) 0.02

(1978) (PROB>T) 0.001 0.006 0.025% (9 TO 10) -0.03

CALI (COEF) 2.81 0.44 0.13 -0.006 .27 257 (LOWER) 0.33 (1 10 2) 0.11

(NET RENT) (T-STAT) 8.03 1.81 0.95 (UPPER) 0.55 (5 10 6) 0.06

(1978) (PROB>T) 0.001 0.036 0.172 (9 70 10) 0.01

EGYPT CAIRO (COEF) 0.25 0.46 -0.17 0.010 .16 303 (LOWER) 0.34 (1 10 2) -0.14
(NET RENT)  (T-STAT) 7.37 1.79 1.22 (UPPER) 0.59 (5 10 6) -0.06

(1981) (PROB>T) 0.001 0.037 0.112 (8 10 10) 0©0.02

BENI SUEF (COEF) -1.2 0.51 0.38 -0.047 .25 63 (LOWER) 0.22 (1 10 2) 0.24

(NET RENT)  (T-STAT) 3.56 1.39 1.59 (UPPER) 0.80 (5 T0 6) -0.13

(1981) (PROB>T) 0.001 0.085 0.059 (9 70 10) -0.51

EL SALVADOR SANTA ANA (COEF) 0.37 0._48 0.13 -0.014 18 131 {LOWER) ©.27 {i 70 2) 0.08
(NET RENT)  (T-STAT) 4.49 1.59 2.00 (UPPER) 0.69 (S T0 6) -0.03

(1980) (PROB>T) 0.001 0.057 0.024 (9 170 10) -0.14

SONSONATE (COEF) 0.79 0.50 -0.10 0.007 .16 83 (LOWER) 0.25 (1 10 2) -0.08

(NET RENT)  (T-STAT) 4.04 1.19 1.00 (UPPER) 0.75 (5 10 6) -0.03

(1980) (PROB>T) 0.001 0.119 0.160 (9 TO0 10) 0.03

GHANA KUMAS I (COEF) 0.82 0.33 0.02 0.000 .11 814 (LOWER) 0.25 (1 70 2) 0.02
(NET RENT)  (T-STAT) 8.67 0.58 0.16 (UPPER) 0.41 (5 T0 6) 0.02

(1980) (PROB>T) 0.001 0.281 0.436 (9 TO0 10) 0.02

INDIA BANGALORE (COEF) 0.66 0.58 -0.08 0.003 .18 1041 (LOWER) 0.50 (1 70 2) -0.08
(NET RENT)  (T-STAT) 14.89 2.38 1.21 (UPPER) 0.66 (5 TO 6) -0.05

(1975) ~ (PROB>T) 0.001 0.009 0.113 (9 TO0 10) -0.03

" JAMAICA KINGSTON (COEF) -.12 0.70 0.16 -0.012 .30 223 (LOWER) 0.54 (1 70 2) 0.13
(NET RENT)  (T-STAT) 8.84 2.2¢ 1.88 (UPPER) 0.86 (5 10 6) 0.03

(1975) (PROB>T) 0.001 0.014 0.031 (9 T0 10) -0.07

KOREA SEOUL (COEF) 5.04 0.45 0.07 -0.004 .15 952 ~ (LOWER) 0.38 (t 10 2) 0.05
(CHONSEI) (T-STAT) 13.48 1.65 0.93 (UPPER) 0.52 (5 T0 6) 0.02

(1979) (PROB>T) 0.001¢ 0.050 0.176 {9 70 10) -0.02

BUSAN (COEF) 6.26 0.31 0.0% -0.001 .08 508 (LOWER) 0.17 (1 70 2) 0.0%

(CHONSEI) (T-STAT) 4.47 0.89 0.25 (UPPER) 0.45 (5 10 6) 0.04

(1979) (PROB>T) 0.001 0.187 0.401 (9 T0 10) 0©0.02

TAEGUY (COEF) 4.95% 0.44 0.03 -0.003 .23 292 (LOWER) 0©0.30 (V 70 2) 0.02

(CHONSEI) (T-STAT) 6.52 0.41 0.41 (UPPER) 0.57 (5 TO 6) -0.01

(1979) (PROB>T) 0.001 0.341 0.341 (9 TO 10) -0.03

-c'[-



TABLE 2
ESTIMATED PARAMETERS OF HOUSING EXPENDITURE FUNCTIONS FOR RENTERS

LOG HH HH SIZE INCOME ESTIMATED EFFECT
COUNTRY CITY CONSTANT INCOME SIZE  SQUARED R-SQUARED N  CONF. INTERVALS CHANGE IN HHSIZE
KOREA KWANGJU (COEF) 2.70 0.62 0.09 -0.002 .32 134 (LOWER) 0.43 (1 10 2) 0.08
(CHONSEI) (T-STAT) 6.75 0.68 0.18 (UPPER) ©0.80 (5 10 6) 0.06
{(1979) (PROB>T) 0.001 0.249 0.429 (9 170 10) 0.04
OTH. K. C. (COEF) 3.33 0.54 0.04 0.002 .17 1000 (LOWER) 0.45 (1 70 2) 0.05
(CHONSEI) (T-STAT) 11.56 0.77 0.36 (UPPER) 0.64 (5 10 6) 0.07
(1979) (PROB>T) 0.001 0.221 0.3%9 (9 TO 10) ©.09
PHILIPPINES DAVAO (COEF) -1.6 0.88 0.00 -0.002 .42 1376 (LOWER) 0.82 (1 70 2) ~-0.01
(NET RENT) (T-STAT) 30.59 0.02 1.02 (UPPER) 0.93 (5 10 6) -0.03
(1979) (PROB>T) 0.001 0.492 0. 154 (9 70 10) -0.05
MANILA (COEF) 1.27 0.56 0.01 -0.002 .22 605 (LOWER) 0.48 (1 70 2) -0.00
(NET RENT) (T-STAT) 13.08 0.14 0.85 (UPPER) 0.65 (5 70 6) -0.02
(1983) (PROB>T) 0.001 0.446 0.197 (9 T0 10) -0.04
u.s. PITTSBURGH  (COEF) 3.07 0.26 -0.02 -0.002 .15 946 (LOWER) 0.22 (t 70 2) -0.03
(NET RENT) (T-STAT) 12.65 0.70 0.44 . (UPPER) 0.30 (5 10 6) -0.05
(1975) (PROB>T) 0.001 0.242 0.330 (9 TO 10) -0.06
PHOENIX (COEF) 3.68 0.18 0.12 -0.015 .13 918 (LOWER) 0.14 (1 170 2) 0.07
(NET RENT) (T-STAT) 10.70 3.67 3.22 (UPPER) 0.219 (5 170 6) -0.05
(1975) (PROB>T) 0.001 0.001 0.001 (9 TO 10) -0.17
NOTES:

(1) FOR RENTERS, RENTS ARE NET OF UTILITIES BUT INCLUDE AMORTIZED KEY MONEY
IN EGYPT

(2) (PROB>T) 1S THE PROBABILITY OF OBSERVING THE SAMPLE UNDER THE NULL
HYPOTHESIS

—v'[-



TABLE 3
ESTIMATED PARAMETERS OF HOUSING EXPENDITURE FUNCTIONS FOR OWNERS

LOG HH HH SIZE INCOME ESTIMATED EFFECY
COUNTRY CITY CONSTANT  INCOME SIZE SQUARED R-SQUARED N  CONF., INTERVALS CHANGE IN HHSIZE
COLOMBIA  BOGOTA (COEF) 0.77 0.75 -0.00 -0.003 .49 821 (LOWER) 0.70 (1 70 2) -0.01
(IMPUTED) (T-STAT) 27.79 0. 144 1.03 (UPPER) 0.80 (5 70 6) -0.03
(1978) (PROB>T) 0.001 0.444 0. 152 (9 TO 10) -0.06
CALI (COEF) 1.25 0.69 -0.05 -0.000 .38 256 (LOWER) 0.57 (1 70 2) -0.05
{ IMPUTED) (T-STAT) 12.32 0.63 0.08 . (UPPER) 0.80 (5 TO 6) -0.05
(1978) (PROB>T) 0.001 0.26% 0.468 (9 TO 10) -0.0%
EGYPT CAIRO (COEF) 0.89 0.17 0.12 -0.009 .06 76  (LOWER) -0.06 (1 70 2) 0.10
(IMPUTED) (T-STAT) 1.47 0.58 0.48 (UPPER) 0.41 (5 10 6) 0.02
(1981) (PROB>T) 0.073 0.282 0.316 (9 TDO 10) -0.05
BENI SUEF {COEF) -.09 0.42 0.14 -0.003 .23 63  (LOWER) 0.16 (1 10 2) 0.13
(VALUE) (T-STAT) 3.19 1.00 0.29 (UPPER) 0.69 (5 70 6) 0.11
(1981) (PROB>T) 0.001 0.161 0.386 (9 TO 10) o©0.08
EL SALVADOR SANTA ANA (COEF) -2.5% 1.1 -0.06 -0.004 .37 169 (LOWER) 0. 89 (1 TO 2) -0.07
( IMPUTED) (T-STAT) 10.05 0.50 0.44 . (UPPER) 1.33 (5 710 6) -0.10
(1380) (PROB>T) 0.001 0.309 0.330 (9 70 10) -0.13
SONSONATE (COEF) 0.39 0.79 -0.13 0.001 .57 27 (LOWER) 0.49 (1t 70 2) -0.13
(IMPUTED) (T-STAT) 5.23 0.78 0.08 (UPPER) 1.10 (5 T0 6) -0.12
( 1980) (PROB>T) 0.001 0.222 0.467 (9 7O 10) -O.14%
GHANA KUMAST (COEF) . . . . . . (LOWER) . (¢t 70 2)
( IMPUTED) {Y-STAT) . . . (UPPER) . (5 Y0 6)
(1980) (PROB>T) . . . (9 10 10)
INDIA BANGALORE -{COEF) 2.84 0.43 -0. 17 0.007 .15 205 (LOWER) 0.27 (1 70 2) -0.15
(HEDONIC) (T-STAT) 5.34 2.8% 2.13 (UPPER) 0.59 (5 70 6) ~0.09
(1975) (PROB>T) 0.001 0.002 0.017 (9 70 10) -0.03
JAMAICA KINGSTON (COEF) . . . . . . (LOWER) . (1 10 2)
(T-STAT) . . . (UPPER) . (5 T0 86)
{1975) (PROB>T) . . . ' (9 10 10)
KDREA SEOUL (COEF) 6.06 0.44 -0.04 0.002 .12 952 (LOWER) 0.36 (1 70 2) -0.03
(VALUE) (T-STAT) 11.03 1.00 0.79 (UPPER) 0.52 (5 70 6) -0.01
(1979) (PROB>T) 0.001 0.159 0.215 (e 70 10) ¢©.00
BUSAN (COEF) 5.93 0.45 -0.05% 0.002 .10 296 (LOWER) 0.29 (1 70 2) -0.04
(VALUE) (T-STAT) 5.55 0.49 0.19 (UPPER) 0.62 (5 TO 6) -0.03
(1979) (PROB>T) 0.001 0.312 0.425 (9 TO 10) -0.01
TAEGU (COEF) 6.32 0.47 -0.19 0.011 .18 152 (LOWER) 0.30 (1 70 2) -0.15
(VALUE) (T-STAT) 5.53 2.39 1.78 (UPPER) 0.64 (5 70 6) -0.07
(1979) (PROB>T) 0.001 0.009 0.039 (9 10 10) 0.02



TABLE 3
ESTIMATED PARAMETERS OF HOUSING EXPENDITURE FUNCTIONS FOR OWNERS

LOG HH HH SIZE INCOME ESTIMATED EFFECT
COUNTRY CITY CONSTANT INCOME SIZE  SQUARED ° R-SQUARED N  CONF. INTERVALS CHANGE IN HHSIZE
" KOREA KWANGUU (COEF) 7.53 0.41 -0.27 0.018 .14 84 (LOWER) 0.19 (1 70 2) -0.22
(VALUE) (T-STAT) 3.69 1.51 1.13 (UPPER) O0.64 (5 10 6) -0.07

(1979) (PROB>T) 0.001 0.067 0.131 (9 TO 10) 0.07

OTH. K. C. (COEF) 2.16 0.79 -0.12 0.003 .26 779 (LOWER) 0.69 (1 70 2) -0. 11

(VALUE) (T-STAT) 16.20 2.14 0.58 (UPPER) 0.88 (5 10 6) -0.08

(1979) (PROB>T) 0.001 0.016 0.279 (9 T0 10) -0.06

PHILIPPINES DAVAO (COEF) ~3.2 0.99 0.04 -0.004 .28 1968 (LOWER) 0.9t (1 10 2) 0.02
(IMPUTED) (T-STAT) 26.98 0.9t 1.37 (UPPER) 1.06 (5 10 6) -0.01

(1979) (PROB>T) 0.001 0.181 0.085 (9 TO 10) -0.04

MANILA (COEF) 2.46 0.57 -0.02 -0.000 .31 390 (LOWER) 0.48 (t 70 2) -0.03

(IMPUTED) (T-STAT) 13.34 0.53 0.06 (UPPER) 0.65 (5 10 6) -0.03

(1983) (PROB>T) 0.001 0.298 0.477 : (9 T0 10) -0.03

u.s. PITTSBURGH  (COEF) 3.50 0.18 0.08 -0.005 .21 2378 (LOWER) O.16 (1 T0 2) 0.07
(HEDONIC) (T-STAT) 16.89 5.06 2.83 . ] (UPPER) ©0.20 (5 T0 6) 0.03

(1975) (PROB>T) 0.001 0.001 0.002 (9 70 10) -0.01

PHOENIX (COEF) 3.62 0.18 0.13 -0.011 .24 2284 (LOWER) ©0.16 (1 70 2) 0.10

(HEDONIC) (T-STAT) 18.92 9.52 6.89 (UPPER) 0.20 (5 10 6) 0.02

(1975) (PROB>T) 0.001 0.001 0.001 (9 TO 10) -0.07

NOTES:
(1) FOR RENTERS, RENTS ARE NET OF UTILITIES BUT INCLUDE AMORTIZED KEY MONEY
IN EGYPT
(2) (PROB>T) IS THE PROBABILITY OF OBSERVING THE SAMPLE UNDER THE NULL
HYPOTHESIS

-9'[-
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income, it may be that income elasticities derfived from amortized housing
value will exceed those derived from imputed rent.é/'

Most of the columns in Tables 2 and 3 are self-explanatory except
for columns 7 and 8. Column 7 gives confidence intervals for the income
elasticity, whose point estimate is, of course, tﬁe coefficient of log
income, The upper and lower bounds are plus and minus two standard errors,
respectively. Column 8 contains estimates of the combined effects of the two
household size variables. For example, the point estimates for household size
and its square imply the following pattern for Bogota renters: adding an
individual to a one-person household increases housing consumption by an
estimated 7 percent; the corresponding increase for a 5-person household is
only 2 percent; and housing consumption declines 3 percent when household
sizes increase from 9 to 10.

In general, the results presented in Tables 2 and 3 are remarkably
consistent with results from developed countries (see Mayo, 1981). The
regression fits are typical for this type of equation: typical R-squared
statistics are in the .l to .3 range (minimum is .06, maximum, 57). Fits are
similar for owners and renters.

The median of all renter income elasticities is .49; developing
country elasticities range from .31 (Busan) to .88 (Davao). Most are
clustered between .4 and .6. Interestingly, the U,S. elasticities are the
lowest. The income coefficients have been estimated with good precision;

typical standard errors are .05, and the largest is .14. The last column of

————— e o ——— i e

5/ Direct tests of this using data from Cairo indicate that income elasti-
cities of housing value and owners' imputed market rent are in fact
significantly different, with the former larger. Forthcoming research on
household specific rent-to-value ratios will examine these issues in more

detail,
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the tables shows an income elasticity confidence interval of plus or minus two
standard errors. Among renter equations, all interval boundaries are within
the zero-one interval, and most are within the range .2 - .8. This is strong
evidence of inelastic demand for housing among renters.

The median of all point estimates of owner income elasticities is
.46 with extremes of .17 in Cairo and 1.11 in Santa Ana. The majority of
point estimates lie between .4 and .6. Again, the estimates are quite
precise. Typical standard errors for the log income coefficient are around
.07, and all are less than .l4. Two-standard-deviation confidence intervals
reveal three cities where the interval contains unit elasticity: Davao,
Sonsonate, and Santa Ana, Figures 1 and 2 present these intervals graphically
for ease of comparison., Most of the estimated intervals are contained within
the interval [.2, 1]. In 9 of 14 cases where comparison is possible,
estimated developing country owner income elasticities are greater than those
of renters; this finding parallels findings in the literature for developed
countries (Mayo, 1981). The data from the U.S. cities is less conclusive:
all elasticities, renters and owners, are lower than expected. Comparing
expenditure equations across countries reveals practically no systematic
variation of income elasticities with country or city income level or size,
but considerable variation in intercepts, which are positively related to
average city income. Rent-to-income ratios therefore decline systematically
with income within cities, but increase with income across cities. This
relationship will be explored in detail in Section 3.

Household size is the sole demographic variable included in the
simple models (along with its square). While it is expected that consumption
of housing increases with household size, some analysts have hypothesized

that, for very large households, housing consumption is crowded out by food



FIGURE 1
INTERVAL ESTIMATES OF RENTER INCOME ELASTICITIES
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FIGURE 2 o
INTERVAL ESTIMATES OF OWNER INCOME ELASTICITIES
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consumption. If this hypothesis is correct we expect a positive coefficient
for household size but a negative coefficient for household size squared. 1In
fact, 11 of 16 LDC renter equations follow this pattefn, but only in Bogota
and Santa Ana are both variables significantly different from zero and of the

expected sign. The "turning point,” or size at which other expenditures begin
to crowd out additional housing, is a 6-person household in Santa Ana and a 7-
person household in Bogota, but in general the estimated relationships are
quite flat. Among LDC owners household size appears to be negatively related
to housing expenditures, with 11 of 14 coefficients of household size
negative, although thése relationships are extremely weak. The "crowding out”
pattern found for renters is evident in only 3 of '13 owner estimates (although
none of these are significant). These results for owners are not surprising
since higher adjustment costs presumably lead owners to make longer term

housing decisions less strongly related to current demographic

characteristics.

2. Evaluating the Simple Model With Data from Egypt and the Philippines

The simple model estimated in 16 cities and presented in Section 2.1
is easily criticized, but as noted, tﬁis model was chosen because it could be
replicated with many existing data sets. 1In this section we will present
estimates from a more complex model which can be estimated with data from
Egypt and the Philippines. These estimates are of interest in their own
right, but can also be used to evaluate the simple model. In particular, we
will compare income elasticities from the two models using these data sets to
test the robustness of the estimated income elasticity.

Possible criticisms of the simple estimates include the following:

l. Current income is inappropriate when estimating the demand for a
durable good. Some long-term measure, “permanent” income, or income adjusted

for place in the life cycle, is more closely related to the demand for
housing. _
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2, The simple model assumes no varlation in the price of housing
within the sample. In fact, housing prices vary over space within a city, for
example due to variation in land prices, If, as in the Muth-Mills framework,
housing prices and income are correlated, then not only do we have no estimate
of the price elasticity, but our measure of the income elasticity is biased.

3. In addition to household size, other demographic characteristics
such as age of head and sex of head are related to housing consumption. To
the extent that these characteristics are correlated with household size,
household size results may also be biased.

4. Government programs which provide or subsidize housing
consumption may distort estimates which are implicitly assumed to be market
outcomes,

5. Much of the sample may be "out of equilibrium,” and estimates
based on restricted samples such as recent movers or people satisfied with
their housing choices would be more appropriate.

6. The definition of a market used here is inappropriate. We
should estimate demand relations (a) for submarkets stratified by income, or
ethnic group, or location within the city, or (b) use national or regional
estimates which are more appropriate because the market is actually wider.

7. Housing consumption is a joint decision (with tenure choice, or
with moving, or with upgrading) and so simultaneous models of these choices
are appropriate,

8. Housing demand is better treated in a demand-for-characteristics
framework rather than as a composite good. Demands for space, location,
quality, and other attributes, however defined, are likely to differ from one
another. '

9. Our choice of functional form is inappropriate. The log
expenditure function does not satisfy the postulates of demand theory except
as a local approximation. Linear models or systems of demand equations would

be more appropriate.

This is not an exhaustive list, but one which reflects much of the recent

literature on housing demandrgf

6/ Representative references on each respective point include: (1) Mayo

= (1981), deLeeuw (1971), and Muth (1960); (2) Polinsky (1977); (3) Pollak
and Wales (1981); (4) Olsen and Barton (1983); (5) Ihlanfeldt (1981),
Hanushek and Quigley (1978); (6) Straszheim (1975), Linneman (1981);
(7) Lee and Trost (1978), Weinberg et al. (1981); (8) Rosen (1974),
Quigley (1982); (9) Phlips (1974). Obviously this list is not
exhaustive.
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This section compares results for the simple model used above to

results from a more complete model which includes prices and other additional
variables. This so~called "complete" model is also the basis for detailed
estimates of price and income elasticities in Section 2.3.

How does this new model fare with respect to each of the nine
criticisms listed above? The responses corresponding to each criticism are as
follows:

1. Substitute total consumption for total income in the "complete"
demand equation, Since the permanent income hypothesis states that
consumption is strongly related to the unobservable permanent income, accept
the hypothesis and use consumption directly as a proxy for the unobservable
variable. Results for other permanent income measures are summarized in
Section 3 and will be the subject of a separate paper.

2. Assume a simple two—-factor model of housing production, where
one~factor price (land) varies over space, and other input prices do not. Use
the log of land price in the expenditure equation and use to derive price
elasticities, as explained in Section 3.

3. Add age of the household head, its square, and sex of the
household head to the equation.

4., Include dummy variables for government programs where
appropriate,

5. Include length of tenure, and its square, directly in the
expenditure relation. There are two possible problems with keeping recent
movers and long-time residents in the same sample. It may be that recent
movers are closer to equilibrium, on average, but that these departures from
equilibrium are symmetric about the average demand relation. Then estimates
from the pooled sample are unbiased but inefficient. On the other hand, large
negative departures may require adjustment of consumption immediately, while
those "overconsuming” feel less pressure to adjust. Then departures from the
equilibrium relation are not symmetric in the full sample, and results are
biased. Including length of tenure and its square corrects for this bias. It
does not necessarily improve efficiency.

6. Some choice must be made regarding market definition, and we
choose the common assumption that the market is coincident with the
metropolitan area. See Follain and Malpezzi (1980) for tests of this
assumption using U.S. data.

7. Studies such as lLee and Trost, and Rosen, find modest impacts on
income elasticities of demand when simultaneous methods are used. Estimated
income and price elasticities from this type of study are in line with single
equation estimates; this is an area we will explore in future work. For now,
a few very simple models (pooled samples, with and without dummy variables for
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tenure) were estimated, and income elasticities were reasonbly robust (results
are available upon request).

8. We view the characteristics demand approach and the composite
demand approach as complementary techniques. The definition of a good is
always problematic in real-world demand analysis. See Follain and Jimenez
(forthcoming, b) for estimates using Colombian, Philipppine and Korean data.

9. Mayo's (1981) survey highlights the fact that qualitatively
similar results are obtained using linear and log-linear models. Log models
have their own desirable properties such as reduced heteroskedastity, and
reducing the influence of extreme rents and incomes on parameter estimates.

Tables 4 to 9 present estimates for the "complete” models described
above for Cairo, Beni Suef and Manila. The results from simple models are
also presented for comparison. These results are for gross rents (including
utilities) and, hence, differ slightly from Tables 2 and 3. The tables also
present the differences in the estimates between the two models, and the
standardized differences, i.e. the difference in the coefficients divided by
the standard error of the complete model. Formal tests are not presented,
because the simple and complete models were estimated on different samples.

The larger models clearly fit the data better than the simple
models. R-squared statistics typically increase from the range .2--.3 to the
range .4—.6, and the increase is impressive even after adjustment for degrees
of freedom.

Estimated renter income elasticities of demand are larger in the
complete model, but owner elasticities are remarkably insensitive to
specification. No obvious pattern of change in the precision of the income
estimates emerges. Despite the increase in estimated renter income
elasticities in several samples, the results are still consistent with
inelastic demand, except in Manila where the point estimate now approaches
unity. Price elasticities implied by the land price coefficients are close to

-~1. Section 2.3, below, presents alternative income and price elasticity

results in more detail.
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TABLE 4
COMPARISON OF SMALL AND LARGE DEMAND MODELS: BENI SUEF RENTERS
‘ COMPLETE SIMPLE DIFFERENCE  STANDARDIZED
MODEL MODEL DIFFERENCE
INTERCEPT (COEFF) 0.378 -.527 0.905 0.552
(STD ERROR) 1.640
(PROB>T) 0.409
LOG INCOME (COEFF) 0.653 0.541 0.118 0.843
(STD ERROR) 0. 14 0.15
(PROB>T) 0.000 0.409
LOG PRICE (COEFF) 0.105
(STD ERROR) 0.0%0
(PROB>T) 0.128
AGE (COEFF) 0.002
(STD ERROR) 0.050
(PROB>T) 0.484
AGE, (COEFF) -.000
SQUARED (STD ERROR) 0.001
{PROB>T) 0.504
HHSIZE (COEFF) 0.092 0.125 -.033 -.165
(STD ERROR) 0.200 0.320
(PROB>T) 0.324 0.000
HHSIZE (COEFF) -.011 -.017 0.006 0.300
SQUARED (STD ERROR) 0.020 0.030
(PROB>T) 0.708 0.124
FEMALE (COEFF) -.112
HEAD (STD ERROR) 0.250
(PROB>T) 0.672
LENGTH OF (COEFF) -.046
TENURE {STD ERROR) 0.020
(PROB>T) 0.987
LENGTH OF (COEFF) 0.001
TENURE, (STD ERROR) 0.000
SQUARED (PROB>T) 0.084
GOVT. (COEFF) -.201
HOUS ING (STD ERROR) 0.310
(PROB>T) 0.740
PUBLIC (COEFF) .
HOUSING {STD ERROR) .
(PROB>T) .
R-SQUARED .56 .16
ADJ. R-SQUARED .47
SAMPLE SI1ZE 60 55

1/ CURRENT EXPENDITURES USED IN COMPLETE MODEL, CURRENT INCOMES. IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE*BLDG AREA)/NO. OF UNITS
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TABLE &
COMPARISON OF SMALL AND LARGE DEMAND MODELS: BEN! SUEF OWNERS
COMPLETZ SIMPLE DIFFERENCE  STANDARDIZED
MODEL MODEL DIFFERENCE
INTERCEPT * (COEFF) 6.058 0.047 6.011 2.783
{STD ERROR) 2.160
(PROB>T) 0.012
LOG INCOME (COEFF) 0.292 0.422 -.130 -.684
(STD ERROR) 0.19 0.13
{PROB>T) 0.081 0.003
LOG PRICE (COEFF) -.007
(STD ERROR) 0.140
(PROB>T) 0.519
AGE {COEFF) -.079
) (STD ERROR) 0.050
(PROB>T) 0.924
AGE, (COEFF) 0.001
SQUARED (STD ERROR) 0.000
(PROB>T) 0.055
HHSIZE (COEFF) 0.235 0. 142 0.093 0.581
{STD ERROR) 0. 160 0. 142
{PROB>T) 0.090 0.065
HHSIZE (COEFF) -.018 -.003 -.015 -1.5
SQUARED (STD ERROR) 0.010 0.010
(PROB>T) 0.94% 0.520
FEMALE (COEFF) 0.307
HEAD (STD ERROR) 0.300
(PROB>T) 0. 168
LENGTH OF {COEFF) -.066
TENURE (STD ERROR) 0.020
(PROB>T) 0.99%
LENGTH OF (COEFF) 0.001
TENURE, (STD ERROR) 0.000
SQUARED (PROB>T) 0.014
GOVT. (COEFF) .
HOUSING (STD ERROR) .
(PROB>T) .
PUBLIC (COEFE)
HOUS ING (STD ERROR)
(PROB>T) .
R-SQUARED .65 .23
ADJ. R-SQUARED .34
SAMPLE SIZE 20 63

1/ CURRENT EXPENDITURES USED IN COMPLETE MODEL, CURRENT INCOMES. IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE<BLDG AREA)/NG. OF UNITS
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TABLE 6
COMPARISON OF SMALL AND LARGE DEMAND MODELS: CAIRO RENTERS
COMPLETE SIMPLE DIFFERENCE  STANDARDIZED
MODEL MODEL DIFFERENCE
INTERCEPT (COEFF) 2.399 0.565 1.834 3.33%
(STD ERROR) 0.5%0 .
(PROB>T) 0.000
LOG INCOME (COEFF) 0.508 0.420 0.088 1.760
(STD ERROR) Q.05 0.0%
(PROB>T) 0.000 0.000
LOG PRICE (COEFF) 0.076
(STD ERROR) ©0.030
(PROB>T) 0.006
' AGE (COEFF) -.018
(STD ERROR) 0.010
{PROB>T) 0.963
AGE, (COEFF) 0.000
SQUARED (STD ERROR) 0.000
(PROB>T) 0.024
HHSIZE (COEFF) -.033 -.059 0.026 0.433
. (STD ERROR) 0.060 0.080
(PROB>T) 0.708 0.000
HHSIZE (COEFF) 0.008 0.003 0.002 0.420
SQUARED (STD ERROR) 0.005 0.010
(PROB>T) 0.160 0.006
FEMALE (COEFF) 0.174
HEAD (STD ERROR) 0.080
(PROB>T) 0.016
LENGTH OF (COEFF) -.059
TENURE (STD ERROR) 0.010
(PROB>T) 1.000
LENGTH OF (COEFF) 0.001
TENURE, (STD ERROR) 0.000
SQUARED (PROB>T) 0.000
GOVT. (COEFF) 1.586
HOUSING (STD ERROR) 1.670
(PROB>T) 0.172
PUBLIC (COEFF) -.083
HOUSING (STD ERROR) 1.090
(PROB>T) 0.530
R-SQUARED .61 17
ADJ. R-SQUARED .58
SAMPLE SIZE 151 296

1/ CURRENT EXPENDITURES USED IN COMPLETE MODEL, OUI!R'ENT_!NCD"ES.‘ IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE*BLDG AREA)/NO. OF UNITS



- 28 -

TABLE 7
COMPARISON OF SMALL AND LARGE DEMAND MODELS: CAIRC OWNERS
COMPLETE SIMPLE DIFFERENCE  STANDARD1IZED
MODEL MODEL DIFFERENCE
INTERCEPT (COEFF) 2.409 1.543 0.866 0.671
(STD ERROR) 1.290
(PROB>T) 0.032
LOG INCOME (COEFF} 0.350 0.372 -.022 -.169
(STD ERRDOR) 0.13 0.08
(PROB>T) 0.004 0.032
LOG PRICE (COEFF) 0.112
(STD ERROR) ©0.060
({PROB>T) 0.032
AGE (COEFF) 0.006
(STD ERROR) 0.030
(PROB>T) 0.421%
AGE, (COEFF) -.000
SQUARED (STD ERROR) 0.000
(PROB>T) 0.630
HHS1ZE (COEFF) 0.120 -.2%8 0.378 2.520
(STD ERROR) 0.150 0. 140
(PROB>T) 0.213 0.004
HHSIZE (COEFF) -.008 0.024 -.032 -3.2
SQUARED (STD ERROR) 0.010 0.010
(PROB>T) 0.787 0.033
FEMALE (COEFF) -.578
HEAD (STD ERROR) 0.250
(PROB>T) 0.989
LENGTH OF (COEFF) -.003
TENURE (STD ERROR) 0.020
(PROB>T) 0.560
LENGTH OF (COEFF) -.000
TENURE, (STD ERROR) 0.000
SQUARED ({PROB>T) 0.579
GOVT. (COEFF) .
HOUSING (STD ERROR) .
(PROB>T)
PUBLIC (COEFF) .
HOUS ING {STD ERROR) .
(PROB>T) .
R-SQUARED .61 .18
ADJ. R-SQUARED .58
SAMPLE SIZE 154 97

1/ CURRENT EXPENDITURES USED IN COMPLETE MODEL, CURRENT INCOMES. IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE*BLDG AREA)/NO. OF UNITS
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TABLE 8
COMPARISON OF SMALL AND LARGE DEMAND MODELS: MANILA RENTERS
COMPLETE SIMPLE DIFFERENCE  STANDARDIZED
MODEL MODEL DIFFERENCE
INTERCEPT (COEFF) -.163 0.916 -1.08 -2.04
(STD ERROR) 0.530
(PROB>T) 0.621
LOG INCOME (COEFF) 0.921 0.615 0.306 5. 100
(STD ERROR) 0.06 0.042
(PROB>T) 0.000 0.621
LOG PRICE (COEFF) -.031
(STD ERROR) 0.030
(PROB>T) 0.849
AGE (COEFF) -. 005
(STD ERROR) 0.020
(PROB>T) 0.599
AGE, (COEFF) 0.000
SQUARED (STD ERROR) 0.000
(PROB>T) 0. 189
HHSIZE (COEFF) -.036 0.028 -.064 -1.28
(STD ERROR) 0.050 0.040
(PROB>T) 0.764 0.000
HHSIZE (COEFF) 0.002 -.001 0.003 0.750
SQUARED (STD ERROR) 0.004 0.003
(PROB>T) 0.309 0.849
FEMALE ( COEFF) -.070
HEAD (STD ERROR) 0.100
(PROB>T) 0.758
LENGTH OF (COEFF) -.064
TENURE (STD ERROR) 0.010
(PROB>T) 1.000
LENGTH OF (COEFF) 0.001
TENURE, (STO ERROR) 0.000
SQUARED {PROB>T) 0.000
GOVT. (COEFF) -.448
HDUSING (STD ERROR) 0.110
(PROB>T) 1.000
PUBLIC (COEFF) .
HOUSING (STD ERROR) .
(PROB>T)
R-SQUARED .41 .24
ADJ. R-SQUARED .40
SAMPLE SIZE 659 740

1/ CUﬂRENT EXPENDITURES USED IN COMPLETE MODEL, CURRENT INCOMES. IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE*BLDG AREA)/NO. OF UNITS
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TABLE 9
COMPARISON OF SMALL AND LARGE DEMAND MODELS: MANILA OWNERS
COMPLETE SIMPLE DIFFERENCE  STANDARDIZED
MODEL MODEL DIFFERENCE
INTERCEPT (COEFF) -3.91 0.145 -4.05% -6.54
(STD ERROR) 0.620
(PROB>T) 1.000
LOG INCOME (COEFF) 0.765 0.740 0.025 0.417
(STD ERROR) 0.06 0.03
(PROB>T) 0.000 1.000
LOG PRICE (COEFF) 0.350
~._ (S5TD ERROR) 0.040
ROB>T) 0.000
AGE (COEFF) 0.009
(STD ERROR) 0.022
(PROB>T)™. 0.341
AGE, (COEFF) “ 0.000
SQUARED (STD ERROR) . 0.000
(PROB>T) ©.0.159
HHSIZE (COEFF) -.068 -.027 - -.041 -1.02
' (STD ERROR) 0.040 0.030
(PROB>T) 0.955 0.000
i
HHSIZE (COEFF) 0.002 0.000 0.001 0.550
SQUARED {STD ERROR) 0.002 0.002
(PROB>T) 0.212 0.000
FEMALE (COEFF) -.061
HEAD {STD ERROR) 0.110
(PROB>T) 0.710
LENGTH OF (COEFF) -.009
TENURE {STD ERROR) 0.008
(PROB>T) 0.870
LENGTH OF (COEFF) -.000
TENURE, (STO ERROR) 0.000
SQUARED (PROB>T) 0.758
GOVT. (COEFF) 0.509
HOUSING (STD ERROR) 0.090
(PROB>T) 0.000
PUBLIC (COEFF)
HOUS ING (STD ERROR)
(PROB>T)
R-SQUARED .44 .26
ADJ. R-SQUARED .44
SAMPLE SIZE 858 1674

1/ CURRENT EXPENDITURES USED IN COMPLETE MODEL, CURRENT INCOMES. IN SIMPLE MODEL
2/ PRICE=LOT PRICE=(EST. LAND VALUE+BLI'G AREA)/NO. OF UNITS



-3 -

In 5 of 6 sets of estimates, there is little change in the estimated
effect of household size on consumption. Cairo owners have large but
offsetting changes in the household size variable anﬁ its square. No
consistent story emerges about the effect of sex on housing consumption. Only
in Cairo does sex of the household head appear important, but it has the
opposite sign in the renter and owner results. Differences in sign as well sas
lack of precision make interpretation of this coefficient difficult.

Length of tenure and housing expenditures are negatively related in
all estimates. Rents decrease with length of tenure, but at a decreasing
rate, in the Cairo and Manila renter results and in the Beni Suef owner
equation. In the other three estimates rents decrease with length of tenure
at a roughly constant rate. These results are consistent with any or all of
four explanations. First, as explained above, if positive and negative
departures from equilibrium (being "off the demand curve" in different
directions) do not imply symmetric changes in utility, or if adjustmeﬁt costs
are different for increasing versus decreasing housing consumption, then long-
term residents--both owner and renters--may systematically consume more or (as
here) less than identical recent movers. Second, in many markets landlords
customarily grant discounts to long-term renters. There may be lower»expected
supply costs for landlords renting to tenants who are & known quantity; and it
is easier for landlords to raise new rents as new tenants move in,
particularly when a key money system is in effect.Z/ Third, renters have an
obvious incentive to remain longer than usual in dwellings which rent for less
than market value. Fourth, it is plausible that owners who have not moved

recently fail to keep up completely with changing (and usually increasing)

7/ Key money is a lump-sum payment to the landlord, collected when the
tenant moves in.
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market values or imputed rents and thus tend to underestimate them in
household surveys. It follows that such errors would be greater for long-term
owners than recent movers.

Each of these four explanations is consistent with the negative
coefficients observed. Note that only the first explanation reflects an
actual diference in quantity consumed. The other three reflect differences in
actual or imputed prices. PFuture work using hedonic price techniques can
disentangle these influences; next, the income and price elasticities from

these larger models will be discussed in more detail.

3. Alternative Price and Income Elasticities from Egypt and the Philippines

The estimates presented above in Section 2.1 are from simple
expenditure functions (without price terms) and use current income. .These
simple models were estimated because they could be replicated with a wide
variety of existing data sets, but esimating the same model in different
markets does not really facilitate comparisons if it is a poor model.
Fortunately, three of the datasets-—Cairo and Beni Suef (Egypt) and Manila are
from questionnaires which have been designed especially for housing market
analysis, and a more complete model was estimated in Section 2.2. This
section will focus on additional estimates from those three cities, with
particular emphasis on (1) estimates using alternative income measures, and
(2) price elasticities of demand for housing.

Section 2.2 presented the full regression results comparing the
simple model from Section 2.1 to a model with a land price term and several
additional demographic variables. Since the new demographic variables were

discussed in some detail we will not discuss them here, in order to focus on

alternative income and price elasticities.
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Alternative income elasticities. It is now a standard tenet of the

theory of the demand for durable goods that the demand for such goods is
determined by permanent income rather than current inéome.é/ Table 10
presents point estimates of the income elasticity using various income
definitions. The first column presents the income elasticity estimate based
on the specification of Eq. (1) but with gross rent as the dependent
variable. The other three columns present elasticity estimates from models
gimilar to those presented in Section 2.2, i.e., models which include price
terms and additional demographic variables. Only the income elasticities are
reproduced; the full results of each equation are available upon request.

The second column uses the same income definition as the simple
model, current income. This permits direct assessment of the bias in the
income elasticity which was discussed by Polinsky: if intrametropolitan price
differences are not accounted for, then the income coefficient will be biased
downward to the extent that prices and incomes are correlated. In fact, the
reverse is true; the estimated income elasticities are lower in the model with
the price term. This contrasts with the usual finding in U.S. markets that
incomes and prices are negetively correlated and that the simple model is
downward biased. The apparent paradox can be explained as follows. First,
income is correlated with the new demographic variables, but positively, so
bias from omitted demographic variables works in the other direction. Second,
there is no observed negative correlation between income and prices in these
samples.g/ If we added another column to Table 10 which contained the simple
model plus price alone, observed differences in the income coefficient would
not be significant.

8/ See Mayo (1981) for a review.

9/ Manila owners have a positive correlation between price and income (.37);
in all other samples the correlation is statistically indistinguishable
from zero.



TABLE 10
COMPARISON OF MICRO INCOME ELASTICITIES FROM DIFFERENT MODELS .

SIMPLE MODEL LARGE MODEL LARGE MODEL LARGE MODEL
CURRENT INCOME CURRENT INCOME CURRENT CONSUMPTION PREDICTED CONSUMPTION
OWNERS
BENI SUEF (COEF) 0.42 0.23 0.32 0.10
(STD ERR) 0.132 0. 156 0.204 0.249
(PROB>T) 0.001 0.070 0.053 0.344
CAIRO (COEF) 0.37 0.18 0.33 0.49
(STD ERR) 0.084 0. 107 0.139 0.222
(PROB>T) 0.001 0.046 0.009 0.014
MANILA (COEF) 0.61 0.52 0.77 1.04
(STD ERR) 0.042 0.050 0.063 0.095
(PROB>T) 0.001 0.001 0.001 0.001%
RENTERS s ’
BENI SUEF (COEF) 0.54 0.37 0.68 0.49
(STD ERR) 0.153 0. 100 0. 149 ' 0. 197
(PROB>T) 0.001 0.001 0.001 0.006
CAIRO (COEF) 0.42 0.38 0.55 0.77
(STD ERR) 0.052 0.060 0.051 0.1214
(PROB>T) 0.001 0.001 0.001 0.001
MANILA (COEF) 0.81 0.62 0.92 0.77
(STD ERR) 0.043 0.043 0.056 0.075
(PROB>T) 0.001 0.001 0.001t 0.001
NOTES:

(1) DEPENDENT VARIABLES ARE LOG GROSS RENTS, INCLUDING UTILITIES.

(2) SIMPLE MODEL IS SIMILAR TO MODEL USED IN TABLES 2 AND 3, 1.E. LOG OF INCOME, HOUSEHOLD SIZE, AND HHSIZE SQUARED.
(3) LARGE MODEL IS SIMPLE MODEL PLUS PRICE AND DEMOGRAPHIC VARIABLES.

—’c-
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The third and fourth columns of Table 10 present estimates from the
larger model, with income defined as. current consumption expenditures and an
instrumental variable for éonsumption expenditures, fespectivelywlgj These
are generally higher than the current income elasticities (except for Beni
Suef owners), but there is no clear pattern of higher or lower income
elasticities between consumption and its instrument.

The evidence from Table 10 can be summarized as follows. There is
no severe downward bias evident in the simple current income models.
Permanent income proxies do yield higher elasticity estimates, but the
differences are comparatively modest. Further evidence on this point can be
found in Section 2.2. The largest differences in income elasticity estimates
are found between models using consumption and those using current income,
rather than between "large” and "small” models or between models using actual

consumption and its instrument.

Price elasticity estimates. Untangling prices and quantities in
housing market studies is always problematical. Here we use a simple but
appealing formulation due to Muth (1971), to estimate price elasticities.
Assuming a two-input homogeneous production function for housing, where the
price of one input (land) varies over the sample and the price of the other
input (structure) is fixed, Muth shows that the expenditure function can be

written:

10/ The instrument is formed by using predicted values from a regression

T equation relating reported current household expenditure to variables
describing the household head's labor force, occupational and educational
characteristics, and on measures of household assets. It may be noted in
passing that while “"permanent income™ elasticity estimates are generally
above current income elasticity estimates, they do not approach.the
levels indicated in Section 3 which apply to cross-city results.
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InR=a+ kL (1+Ep) 1n Py + Ey Iny + XB
where kL is the share of land in housing,'Ep is the price elasticity, XB are
the other demand shifters and their coefficients, And other variables are as
defined before.

Based on owners' estimates of land values in each of our samples, we
estimate land prices for each observation based on a regression of land prices
on several location-specific variables such as distance to central business.
district, the percentage of units in that district with various services, and
the presence or absence of loctional amenities.ll! From these estimated land
prices and house values we estimate typical land shares (kL) in each market
for owners and for renters.

The next step is to convert the coefficient of the log of estimated

land price from the expenditure functions into price elasticities:
Ep = b/kL -1

where ﬂ is the estimated coefficient. Table 11 presents these elasticity
estimates.lg/

Estimates of the price elasticity are close to 1 in absolute value,
ranging from -0.76 to -1.08, with the exception of Manila owners whose price
elasticity is estimated to be -0.4.

It should be noted that these price elasticity estimates suggest '

that demand is considerably more elastic than previous estimates in the

1/ Details of variable comstruction, and descriptions of the land price
regressions are available from the authors.

12/ Note that if land prices are measured with error, the price elasticity is
T blased towards 1.
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Table 11

Micro Housing Price Elasticity Estimates

Coefficient of  Standard  Land's Point)/  Interva1i?/

log land price error share Ep Ep

Cairo

Renters 076 .03 .60 -.87 (=e77,=497)

Owners 112 .06 .80 -.86 (-e71,-1.01)
Beni Suef

Renters .105 .09 43 -.76 (=e34,-1.17)

Owners -.007 14 «36 -1.02 (-.25,-1.80)
Manila

Renters -.0314 .03 .40 -1.08 (-.93,-1.23)

Owners «350 .04 .55 -e36 (-.22,-.51)

Notes: 1. Ep = (coefficient -1

2. Interval estimates are conatructed using the coefficient of log price &

2 standard errors. The estimate of land's share remains fixed across
all dwelling units.
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literature suggest. However, a shortcoming of this model is that a unitary
income elasticity is the null hypothesis, because a land price coefficient of
zero implies a price elasticity of one. Therefore; the tests of significance
of land price coefficients should not be interpreted as tests of zero prigce
elasticity. Neither are they tests of unitary elasticity, because the land's
share estimate, assumed fixed for the sample, actually has a distribution as
well. Testing the micro model price elasticities under alternative
specifications remains high on any agenda for future research.

Figure 3 presents the demand curves implied by several price
elasticities which are plausible according to these estimates. The benefits
or losses to consumers from price changes vary quite a bit depending on which
price elasticity is correct (indeed, assuming that a single price elasticity
suffices). Graphically, comsider a household consuming one unit of housing
services at the unit price (i.e. at the point in Figure 3 where all three
demand curves intersect). The consumer's surplus, or area between the demand
curve and a horizontal line fhrough the quantity consumed (here one) is a
measure of how much households would be willing to spend for that amount in
addition to what they do spend.lz/_ Programs change prices and quantities, and
comparing the two areas--before and after the program~-is one way to measure
the benefits of any housing program (or any other event that changes prices
and quantities).

A numerical example will illustrate; to facilitéte comparisons,

switch from geometry to algebra. Consider a project which reduces the

13/ See any microeconomics text for elaboration. Simply put, steep demand

T curves imply that households would pay a high price for the first "pit"
of housing, a little less for the next bit, or down to the price actually
paid for the last bit. But they only pay the last, lowest price for all
"bits."
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effective price of housing by 50 percent. Assume further that participants
are free to consume any amount of housing services. The benefit of such a
program can be measured by the area under the demand curve, the familiar
consumer's surplus measure.lﬁ/ If consumer demand is indeed well represented
by the log-linear demand function used above, then it can bé shown that the
benefit of a program which changes price (and hence also changes desired

consumption) can be estimated as:lé/

) b+1 b+1
> senerte = (LY (2 N[e ® -6 P |si-x
a b+1 8

where

Benefit = cash equivalent value, a measure of change in
consumer's surplus

Q = predicted housing consumption in the
absence of the program

Q = housing consumption for program
participants

>

R = estimated rent in the absence of the
program

R = actual rent (subsidized) for program
participants, and

b = price elasticity of demand.

14/ There are actually alternative empirical measures of consumer's sur-

T  plus. We use cash equivalent value, or the amount of additional
purchasing power which would leave the consumer as well off at the old
prices as he is facing the new price set. See Freeman (1979), Chapter 3,

for a good introduction,

15/ See Mayo et al. (1980), pp. 96 ff. for details.
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The benefit may be thought of as composed of two parts. The first, comprising
the terms in parentheses and brackets, depends on the amount of extra housing
provided by a program; that is, on the terms Q and 6, housing comsumption in
the program and housing consumption in the absence of the program. The second
is simply the additional disposable income brought about by paying a rent Rs
in a program rather than a rent (usually higher), ﬁ, in the absence of a
program. This is therefore not unrelated to a simple but incorrect measure
often used to estimate benefits, ﬁ - Rs' or the change in disposable income
following program participation. But whereas in the simple benefit measure an
extra dollar of housing is counted as being worth exactly a dollar by program
participants, in this benefit calculation (cash equivalent value), extra
housing is discounted based on a household's relative preference for housing
vis-a-vis other goods.

Table 12 presents results of this calculation under alternative
price elasticities. For convenience, starting vaiues for price and quantity
were both normalized at ocne. A fifty percent unconstrained subsidy induces
households to consume more hqusingl§/; they attach a value to the program
given in the benefit column. This benefit is, under gquite general conditionms,
less than the cost of providing the subsidy. The difference between benefit
and cost is deadweight loss. The ratio of benefit to cost is another useful
measure of program efficiency.

This oversimplified example is only meant to illustrate a few basic

concepts, and the consequences of variance in the key parameter, price

16/ The word unconstrained is key; most actual projects and programs reduce
the price » but also constrain participants to consume "off their demand
curve,” reducing the benefit.
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Table 12

Benefits from a Stylized Housing Subsidy, Under
Alternative Price Elasticities

Price Quantity Program Subsidy Deadweight
Elasticity =~ Consumed Benefit Cost Loss Efficiency
“04 102 056 060 004 093
-.8 1.4 .62 .70 .08 .89
“‘152 1.6 069 080 -11 086

Program provides an unconstrained 50 percent subsidy. Before program, hous-
ing consumption and price were both normalized at 1.0.
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elasticity of demandulz/ While at first glance the rows of Table 12 may not
seem to vary much, note that if the implementing agency implicitly assumed
that the price elasticity was -.4 and it was in fact -1.2 (quite plausible,
given the general lack of precise estimates), then the program cost to the
implementing agency would be 33 percent more than planned (a subsidy cost of
.8 versus .6); and the deadweight loss to society would be almost three times

the original calculation.

11/ For a more thorough treatment, see Mayo (1977); for an application to
Bank projects, see Mayo and Gross (1985).
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III. CROSS-COUNTRY DIFFERENCES EXPLAINED

In contrast to the broad similarity in income elasticities and
household size parameters across cities and countries, it is clear that there
are, in fact, systemuatic differences in housing demand that are related to
both income and city sige. These differences are reflected not in the
parameters of income and household size, but rather in the constant terms of
estimated expenditure functions. Figures 3 and 4 illustrate the relationships
between rent-to-income ratios and incomes (based on estimated expenditure
functions) for renters and owners in representative cities, together with a
regression line fitted through the rent-to-income ratio at each city's mean
income. Upward sloping lines represent income elastic demand; downward
sloping, inelastic.

Note that: (1) as city mean incomes increase, mean rent-to-income
ratios also increase (i.e., Engel curves shift upwards as cities develop), and
(2) rent-to-income ratios of owners are consistently above those of renters at
given income levels. While the second point is discussed at greater length in
Chapter 4, this chapter considers possible explanations for the rather
striking result that rent-to-income ratios decline with income within cities
but increase with income across cities. After a review of previous cross-
country empirical research, and of several related behavioral models, a new

set of cross-country estimates is presented.

1. Previous Cross-Country Research

Several previous studies have documented cross-country differences

in housing consumption, notably Howenstine (1957), Kuznets (1961), Burns and
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Grebler (1976), Strassman (1970), Renaud (1980), Kravis et al. (1982), Annez
and Wheaton (1984), and Buckley and Madhusudhan (1984). This section briefly
reviews the five papers which test some models or exbloratory hypotheses about
crosgs-country differences, namely Burns and Grebler, the extensions of their
model by Renaud and Buckley and Madhusudhan, the shelter results of the UN's
International Comparison Project (ICP) reported in Kravis et al., and the
model of Annez and Wheatoncl/

Burns and Grebler's study examines the share of housing investment
(measured by new residential construction) to gross domestic product, using
data from 39 countries, and two time periods. Burns and Grebler regress the
share of housing investment against GDP per capita and its square, change in
population and its square, and a measure of urbanization, squared. They find
evidence that the share of housing investment increases at an early stage of
development but on average declines past about $1,600 per capita GDP (1970
U.S. dollars)., Further, although there was a wide variance in their dependent
variable at different income lévels, their simple model explains that
variation quite well, and the turniné point is quite sharp and precisely
measured (see Table 13).

Of course this turning point in the share does not imply that the
level of housing investment decreases with development, at least throughout
the observed range of the data., And implicit throughout this chapter is the
assumption that there is a direct and robust cross—country relationship

between housing investment and consumption. Since housing investment is a

derived demand, and cross-country comparisons are studlies of very long-run

lj Burns and Grebler review earlier literature.
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Table 13

Cross-Country Housing Investment Equations,
From Burns and Grebler

Coefficient t-statistic Prob >]t|

Constant 2.80

GDP Per Capita 38.14 3.95 .001
GDP Per Capita, Squared -.01215 3.53 .001
Change in Population -.315 1.57 , .126
Change in Population, Squared 047 «60 +553
Urbanization, Squared «005 1.14 +262
Rz, unadjusted 51

Degrees of Freedom 33

Dependent Variable: Share of new housing investment to gross domestic
product.

Source: Equation 2, Burns and Grebler, p. 108.
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behavior, this is not a bad approximation; but formal models of the
relationship between housing demand and investment could be undertaken in the
future, to make the link more precise. |

Recent studies by Renaud and by Buckley and Madhusudhan have shown
the Burns and Grebler result to be qualitatively robust. Renaud analyzes time
series data from Korea and confirms the nonlinearity of the relationship
between the share of housing investment and per capita GDP, but finds the
exact turning point to be sensitive to specification. Renaud also considers
several additional explanatory variables reflecting financial constraints
(Table 14). In general, the financial variables perform well in some
specifications but are not robust, which is not surprising given the
measurement difficulties involved and the modest number of degrees of freedom.

Buckley and Madhusudhan test the effect of additional financial
variables, namely the anticipated rate of inflation, changes in the rate of
inflation, and the extent of capital deepening (Table 15). Their analysis
confirms the importance of fin;ncial conditions in explaining housing
investment. In particular, they find that countries with deeper financial

markets invest relatively more in housing ceteris paribus. There is also weak

support for the hypotheses that the share of investment (1) is highqr in less
egalitarian countries, (2) increases with anticipated inflation, and (3)
decreases with changes in inflation (presumed unanticipated in their model).
These three studies, which focus on the share of new housing

investment in GDP, provide a useful set of generalizations about housing
investment and development. In particular, the share of invesiment rises at
an early stage but declinea as countries pass about $1,600 income per capita,
1970 U.S. dollars (or about $3,400 1981 U.S., the benchmark units used in this

study). To put this in perspective, upper middle income countries such as
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Table 14

Selected Results: Housing Investment Equations,
from Renaud

Equation (2) Equation (4) Equation (6)

Constant é 5.91 2.59 7 38
t 21.11 1.84 4.42
P |t] +001 +093 +001
Inverse GNP B -22.27 -31.41
t 10.97 3.55
P |t .001 -004
Domestic Savings/GNP 8 12.86 -6.06
t 3.95 1.05
»|t] -002 317
Inverse (Savings/GNP) 8 1.01
t 1.84
P>|t] .084
Unregulated Money Market é -.35 «17
t 1.30 74
P|t| .221 <475
RZ, unadjusted .91 .78 90
Degrees of Freedom 16 11 11

Dependent Variable: Share of new housing investment to gross domestic product

Source: Renaud (1980), Table 4, p. 398.



- 51 -

Table 15

Effects of Financial Factors on Share of Housing Investment,
from Buckley and Madhusudhan

Coefficient - t-statistic Prob >|tL

Constant -1.5

GDP Per Capita 32.66 522 «001
GDP Per Capita, Squared -.067 4.99 «001
Change in Population .38 48 «126
Change in Population, Squared 02 «11 . 553
Urbanization, Squared o1l 2.94 0262
Gini Coefficient of Income 1.75 74 .001
Financial Deepening 0127 1.80 .001
Expected Inflation 04 1.26 «635
Change in Inflation -.09 1.46 <913
R2, adjusted «68

Degrees of Freedom 25

Dependent Variable: Share of new housing investment to gross domestic
product.

Source: Equation 3, Table 3, Buckley and Madhusudhan, p. 26.
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Argentina, Uruguay, South Africa and Yugoslavia were approaching this
estimated turning point in 1981 (the benchmark year for the present study),
and Venezuela, Greece, Israel and Hong Kong had reéently passed it. Other
stylized facts from these previous studies include the following: over much
of the range of observed data, the relationship between income and investment
is stronger than between investment and demographic variables; time series
results from individual countries are at least qualitatively consistent with
the cross-section results; and in addition to income and population, the
structure of the financial sector affects housing investment.

The principal shortcomings of these studies have been discussed at
length by the authors themselves. Developed countries are overly
represented. Official statistics underestimate total housing investment,
because of large informal sectors and because new construction statistics fail
to count upgrading, maintenance, and depreciation of existing units. These
undercounting errors are doubtless largest for the poorest countries.

Also, these studies’cannot be strictly compared with the present
paper because housing investment and housing consumption can diverge, although
qualitative results should be robust. Because of data problems, Burns and
Grebler, and those who followed them, ignored the effects of relative prices,
climate, and other variables (although they were careful to point out these
omissions). Finally, these models can be thought of as exploratory reduced
forms; there is no explicit behavioral model which is used to justify the
estimating equations.

Annez and Wheaton address several of these problems. They develop a
structural model with five endogenous variables (four stochastic equations and
an identityi; Their model explains total growth in the housing stock, the

officially recorded growth, the average quality of new units, and the cost of
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construction. The share of new construction to national product, conceptually
similar to the Burns and Grebler dependent variable, then emerges from the
identity: share of investment equals the product of éhange in stock, average
size, and cost, divided by GNP.

- Annez and Wheaton assembled data from 24 non-sccialist countries
(largely developed), and estimated two variants of this model. The more
complete model includes several policy related variables (the share of public
housing in total production, credit cost, and typical loan-to-value ratios),
but could only be estimated for a smaller sample of 20 countfies. These
results are reproduced as Table 16. Key results include the foliowihg. When |
total stock is measured in the number of housing units, its growth is
determined by demographic, not economic variables. The reverse is true for
the quality of an existing unit. Demographics determine the number of units;
' incomeé and prices determine their qualitycgf 'The‘ffaction of production
officially recorded is positively related to the level of economic
development, as expected. Costs also rise with development. There is no
evidence of any supply inelasticity; cost is unrelated to share of housing
investment.

Annez and Wheaton note that their estimates imply that as economies
develop, increasing incomes fuel housing demand; but, this is in large part
offset by increasing prices. The Burns-Grebler result-—an inelastic
relationship between investment and income--may mask offsg;ting price. and

income effects. These will be discussed in more detail in Section 3.3, below.

2/ Weicher and Hartzell (1980) report similar findings for the U.S.
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Table 16

Annez-Wheaton Cross-Country Housing Investment Model:
from Their Larger Model .

Independent
Variables

Dependent Variables

OLS Estimates

GNP Per Household
Average Cost
Population Growth
Household Size
Public Housing Share
Loan/Value

Share of Housing

Investment

Inverse, Change
in Stock

Average Winter
Temperature

R2, unajusted
Degrees of Freedom

Change in Recorded-to-Total Average Average
Housing Stock Stock Quality Cost
-.0003 000014 34 63
1.30 2.85 1.96 2.6
«215 011 «070 «020
+45
2.3
037
72
3.5
004
-1.05% ~e2]1%%
3.3 «55
+005 «590
-.60 -+02 074
«67 b4 1.06
514 «667 »305
$22 .168
«87 2.25
«399 041
Q4
.18
+860
.028
1.56
«137
-+23 +006
3.3 1.66
«005 .118
«65 +40 «69 75
14 17 14 15

Note: intercepts not reported; all variables in logs.
#change in household size
*kgverage household size

Source: Annez and Wheaton (1984), Table 4, p. 762.



- 55 -

Further evidence on the cross-country price and income elasticities
of demand for housing 1; provided by the U.N. International Comparisons
Project (ICP, see Kravis et al.). The ICP is a major research effort which
makes international comparisons of consumption and prices. As part of that
effort, Kravis and his assoclates use hedonic index methods to decompose rents
for similar units into rental price and quantity indexes, as described in
detail in their Chapter 2. These indexes, and indexes of total consumption,
are used to estimate simple cross—-country demand models, where housing
consumption is a function of total consumption and the price per unit of
housing services (see their Chapter 9). For example, using the familiar log
functional form, they obtain the following OLS estimates using their sample of

34 countries:

In Q = =5.62 - 0.61 (In P) + 1.40 (In Y) R 2 = .93
(0.54) (.15) (0.07)
where Q 1s the per capita quantity index, P is the rental price index, and Y
is the per capita total consumption index. Standard errors are in
parentheses.

Kravis et al. found this result--inelastic price, slightly elastic
income demand--to be robust to specification and econometric technique.
However, they do not report results from any functional form which can be used
to test for any turning point in demand similar to that found for investment

share by Burns and Grebler.éf

3/ FKravis et al. report results for log-linear and linear expenditure
functions, estimated as single equations and as a system of demand

equations.



~- 56 -

2. A Kuznets-Type Result

Figures 3 and 4, above, are very similar to the consumption patterns
extensively documented by Simon Kuznets (Kuznets, 1961, and his other works
cited therein). Qualitatively, housing consumption is remarkably similar to
total consumption; that is, there are markedly smaller within-country
differences at various income levels than the between-country differences at
different income levels.

The empirical work by Kuznets sparked several behavioral models
which could explain his resuits. Similar explanations may be advancgd to
explain an apparent paradox: there 1s a strong positive relationship between
rent-to~income ratios and incomes across cities; but the relationship
ﬁithin a given city is weak. These alternative explanations each stem from
the Keynesian hypothesis that the marginal propensity to consume (here on
housing) is less than the average propensity to consume. Several well known
models derive this hypothesis from models of optimizing consumer behavior,
namely the relative income hypothesis (Duesenberry, 1949), the permanent
income hypqthesig (Friedman,V1957), and the life cycle model of consumption
(Ando and Mbdigliani, 1963).h These models have been cogently summarized
elsewhere (e.g. Branson, 1979, ch. 10; Yotopoulos and Nugent, 1976, ch. 10),
so here we only point out the implications of the theories for cross—city
comparisons. The relative income hypothesis states that utility depends on
consumption relative to the surrounding population, or in other words, the
savings/consumption decision is driven by the consumer's perceived position in
the local income distribution. Within a city, utility maximizing consumers
consume higher fractions of their incomes as income falls, because they are
trying to attain average consumption with below average income. Conversely,
high income people can easily maintain average, or slightly better than

average, consumption while spending declining fractions of their incomes.
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Across cities, however, as the entire local economy develops, the average
consumption~to-income relationship remains stable,ﬁ! implying a constant
consumption share, or a unitary Ilncome elasticity.

The permanent income model separates income into permanent (expected
long-run) and transitory components. Friedman shows that if current and
transitory components are independent within a cross section, then consumption
will vary less than income under plausible assumptions, ylelding the inelastic
within-city curves depicted in Figures 3 and 4. When entire cross sections
are averaged out (the cross-city comparisons), the transitory components
cancel and-the measured income elasticity rises. Cross-city elasticities
presumably correspond to permanent income elasticities.

The life cycle hypothesis postulates that typical individuals have
income streams which are largest in middle age. 1In the early years of a
person's life, they borrow égainst later income. 1In middle age, consumers
repay earlier borrowings, and save for old age, when consumption again exceeds
income. When household surveys are used to estimate housing demand functions,
the highest income sample members are disproportionately middle-age-headed
households, at peak earning power but low consumption-to-income. Low-income
panel members are often at the age extremes, earning less, with a high
consumption-to-income ratio. This reduces the observed cross-section income
elasticity. Again, when the city averages are observed, these transitory
effects cancel, and the measured income elasticity increases.,

Demographic variables and relativé price can also account for shifts

in the rent-to-income ratios across cities. The Ando-Modigliani model focuses

4/ Most writers assume this stability; a more general relative income model

could obviously allow for non-unitary demand elasticities in the long
run.
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on one demographic variable in particular, age of household head, but
consumption can also vary with household size. However, if housing
consumption increases with household size and household size decreases with
income, then any positive relationship between housing consumption and
development 18 reduced. Alternatively, at large household sizes food could
crowd out housing consumption. It is not clear from the household estimates
that this is the case, but In any event this effect is easily controlled
for. All comparisons in Figures 3 and 4, and in the next few pages, are done
at a single arbitrary household size of five.

Relative housing prices also increase with development (see Annez
and Wheaton, and the data appendix), so a model which does not include
relative prices has a downward biased income coefficient. Figures 3 and 4 are

not price adjusted, but the next few pages present several models which are.

3. A Simple Cross—Country Model

Tables 17 and 18 present a set of cross-city Engel curves, estimated
separately for owners and renters. For each tenure type and specification,
the estimates are presented separately for developing countries alone, and for
the total sample (including Pittsburgh and Phoenix, U.S.A.). The dependent
variable is predicted housing expenditure for a five-person household at each
city's mean income or its logarithm; these predictions are from the household
level equations presented in Tables 2 and 3, above. The income variables are
based on the city averages. Incomes and rents are converted to 1981 U.S.

dollars by using local CPIs and official 1981 exchange rates. Price, and its



Table 17

Cross~Country Housing Demand Estimates for Renters

Dependent Variabhle Log Log
Sample Total Total
Log Income 1.23 1.61
.12 .18
001 001
Income

Incowme Squared

Log Price

Price

United States
(dummy)

Intercept

R-Squared
(adjusted)

DF, Error
SSE
SSE, adjusted

€ pP=,5
i p=1

P=1.5

€ $222
y $322
$422

Turning Point

<53
+29
.092

-3.42
.70
001

-89

15
2.977507
2.977507

~a47
-.47
~.47
1.23
1.23
1.23

N.A.

.15
«29
«610

-1.27
«020
-5.40
<96
.001

92

14
1.989792
1.989792

~-.85
-.85
-.85
1.61
1.61
1.61

N.A.

Log Log
LDCs Total
1.60
.18
001
.0087
.0013
001
-3 .4E-6
6.0E-7
001
.15 26
.29 34
613 +456
-5.39 1.24
.98 «30
001 001
.90 .88
13 14
1.933157 2.880380
1.933157 2.880380
—.85 -o74
-.85 -.74
-.85 -.74
1.60 1.60
1.60 2.10
1.60 2.46
N.A. $1279

Log

Total

.0080
.0014
.001

-1.6E-6
1.5€-6
<301

.23

<34
«500

-5.07
4,02
«229
1.29

<30
-001

.89

13
2,565938
2.565938

-.77
-77
=77
1.62
2.24
2.81

$2500

Log

LDCs

0149
.0038
002

~1.4E-5
6.6E-6
056
.09

.31
.783

«58
<46
224

.88

12
1.966973
1.966973

=91
-.91
-.91
1.93
1.89
1.30

$532

Linear

Total

.182
.073
«025

-2.6E-5

3.4E-5
458

26.7
19.6
-195

-32.4
18.2
097

.89

14
8480.154
685.45
—.64
~.47
~.37
1.13
1.06
1.02

$3500

Linear

Total

=086
00‘8
096

2.1E-4
5.1E-5
001

21.2
12.0
.101

-676.3
135.9
.001
-21.7
11.3
077

96

13
2918.157
235.87
=72
-.57
-.47
1.37
1.45
1.52

N.A.

Linear

LDCs

-.092
.138
517

5.3E-4

2.4E-4
Le7

24.9
1.9
058

-7.6
15.0
619

«86

12
2521.953
203.84
-.59
-.42
-032
1.38
1.88
2.05

$87

-6;-



Dependent Variable

Sample

Log Income

Income

Income Squared

Log Price

Price

United States
(dummy)

Intercept

R-Squared
(adjusted)

DP, Error
SSE
SSE, adjusted
€ P=,5
L4 P= 1
P=1.,5
e $222
y $322
$422

Turning Point

Log
Total
.98

.18
N01

1.03

«025

13
4.721139
4.721139

.03
.03
.03
.98
.98
.98

N.A.

Log
Total
1.38

<34
002

-64
A48
«205

12
4,071022
4,017022

-.36
-.36
=.36
1.38
1.38
1.38

N.A.

Table 18

Cross-Country Housing Demand Estimates for Owners

Log
LDCs
1.38

«35
.003

+65

«223

-3.57
1.92
090

76

11
4.052442
4.052442

=.35
-.35
~.35
1.38
1.38
1.38

N.A.

Log

Total

.0081
0018
.001

-3.3E-6
8.5e-7
-003
67

.63
<144

2.04
#43
.001

«83

12
3.420485
3.420485

~.33
-.33
-.33
1.48
1.94
2.28

$1227

Log

Total

.0075
0019
002

~1.3E-6
1.8€-6
<482

.62

42
«171

-5.81
4.86
«256
2.05
42
<001

-84

11
3.026050
3.026050

'038
-.38
-.38
1.54
2.15
2.70

$2885

Log

LDCs

.0063
0067
372
9.1E-7
1.28-5
«940
«65

47
.196

2.18
.021

.80

10
3.015042
3.015042

=35

~35
=35

Linear

Total

.327
«146
045

~-8.8E-5

6.98-5
«225

87.8
34.4
<026

-87.9
30.6
014

-85

12
19744.239
1147.34
-.16

-.09

-.06

<94

91

.87

$1858

Linear

Total

«261
<136
«082

1.2E-4
1 . 3!"
=350

79.2
31.5
0.29

-653.3
341.5
082
=79.0
28.1
017

11
14814.483
860.86
-+31
~e18
-.13
1.09
1.13
1.16

N.A.

Linear

LDCs

-.166
433
<711

9.1E~4

7.7E-4
«264

87.27
32.31
022

=43.h4
44.08
«345

.80

10
13375.861
777.27
.07

‘o3

<02

1.02

1.60

1.87

$91
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logarithm, are constructed from the rental price series devised by Kravis,
Heston and Summers (1982).2/

Log-linear models were estimated for consistency with the household
level estimation, and quadratic models for comparison with the Burns and
Grebler results. A third model (log of rent, linear and quadratic income) was
also estimated.

The bottom rows of the tables include calculated income and price
elasticities for several income and price levels. The range of observed
relative prices corresponds roughly to the range presented in the tables (.5
to 1.5), and as noted above, the relative price of one corresponds to the U.S.
relative price of a unit of housing services. The median of the city average
incomes is $322 per household, and the range of income elasticities are
calculated at that median and at & hundred dollars above and below the
median. The turning point, where applicable, is the point where housing
consumption begins to fall with income (with an exception to be noted later).

The key results are straightforward: in a very long run, housing
consumption is income elastic, or at least of unit elasticity. Price |
elasticities are lower than income elasticities in absolute value. Interval
estimates of price elasticities are quite wide. In this sample, which is

dominated by developing countries, it does not appear that owners have higher

5/ The construction of the price index is explained in detail in the data
- appendix; the appendix also explains our choice of this index over two
other candidate indexes. Several shortcomings of this index deserve
mention: being a rental index, it includes all factors of production in
housing services, but it is also a country specific, while a city and
tenure specific index would be preferred. No city-tenure specific index
exists, to our knowledge. This price index is a relative price index; it
is the rental price of a unit of housing services in a country, relative
& to the price of a composite of all goods and services. The U.S. relative
price has been chosen for normalization.
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long-run responsiveness to changes in incomes and prices; if anything, the
reverse is true. Eight out of nine specifications yleld a higher median
income elasticity for renters than owners; the differences are not great.
This does not mean that within a market renters consume less than owners, but
that as cities' economies develop over a very long run, owner and renter

consumption patterns increase at a similar pace, ceteris paribus. However, as

will be discussed in Chapter 4, because prices rise with income and estimated
renter price elasticities are also higher than owner elasticities, the net
effect of both incomes and prices rising as development proceeds is to
increase owner consumption faster than renter consumption through most of the
range of the data.

Another obvious result is that Pittsburgh and Phoenix are quite
different from the rest of the data. There are considerable differences in
fit and in coefficients between models with and without these cities in the
sample, and dummy variables for the cities have large effects. This is not
surprising, since the Burns and Grebler and related research lead us to expect
turning points in relative if not absolute consumption as city incomes rise,
and because the U.S. tax code distorts housing consumption,Q! These U.S.
citles are the only citles in our sample which are past the Burns and Grebler
turning point. Since the Burns and Grebler turning point is for macro
investment, not household consumption, and because it is a relative measure

(share in GDP), direct comparison is difficult. 1In addition, the samples are

6/ Numerous studies document the effect of the U.S. tax code on housing

~  markets, e.g. Aaron (1972), deleeuw and Ozanne (1981), Follain (1981),
and many others. In general, tax policy reduces the user cost of housing
capital for both owners and renters, although more for owners. This
after tax price is not well captured in the price index we have used.
Given this, the low predicted rents for the U.,S. citles are somewhat
surprising.
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obviously quite different. For this reason little confidence can be placed in
having estimated a precise turning point until this analysis is extended with
additional cities, particularly developed country cities.

The fits of the logarithmic models and the semilogarithmic models
are broadly similar, although the fits are noticeably improved when the U.S.
cities are dropped from the samples or "dummied out.” The linear models,
estimated to be consistent with the Burns and Grebler specification, are
clearly inferior to the logarithmic fits, as can be seen by examining the
adjusted sum of squared errors from the different models.Z!

Since factor proportions probably vary between tenure groups, and
also because in at least the U.S. the user cost of homeowner capital is much
less than the unadjusted rental rate used here, the renter price elasticities
are more reliable than the owner price elasticities. As noted in Chapter 2,
the micro estimates of price elasticities from three cities are probably
biased towards one, from errors in variables; here, the same econometric
problem may bias the owner price elasticity towards zero. Also, it is
dangerous to draw strong conclusions from point estimates with such large
standard errors. Any interval estimate would contain elasticities which imply
radically different behavior, and cwner and renter intervals would overlap
considerably. The conclusion that very long-run renter price elasticities are
greater than owner price elasticities is therefore tentative.

For a better feel for the qualitative differences in the estimates,

Figures 6 and 7 present graphs of the long-run cross-country Engel curves from

7/ Adjusted R-squared value can be compared across logrithmic and semi-

- logarithmic models, because the dependent variable is the same. To
compare log and linear models, the sum of squared errors must be
adjusted to account for the different variance in the dependeant
variables. See Rao and Miller (1971), pp. 1070-1111.
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FIGURE 6
CROSS COUNTRY ENGEL CURVES, RENTERS

0. 8

0. 4‘_‘

0. 2-

0. 0-
] T 1 'l 1 T ] i | I
S0 100 150 200 250 300 350 400 450 500

INCOME IN 1881 U,S. DOLLARS
LEGEND: MODEL A-A—A ALL LOG B-B-8 ALL QUAD 666 LDC LOG Bb-B-b LDC quAn

MODEL REFERS TO SAMPLE, AND INCOME SPECIFICATION



O=- =-“ZMma

MXTONO 2=
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four of the models of Tables 16 and 17, respectively. The four models
represent the simple log model on all data, with relative price set to one,
denoted "A" on the figures (column 1 of Tables 16 and 17), the quadratic model
on all cities ("B," corresponding to column 7), the log model on developing
countries only ("C,” column 3), and the quadratic model on LDC cities ("D,"
column 9)., The range of the data displayed in the graphs is limited to
developing country values. Through this range, the relationship between
housing consumption and income is remarkably robust for renters; for owners
the estimates diverge, particularly at higher incomes. Much of the divergence
depends on whether or not the U. S. is included in the sample. Since the U.S.
drives these results so strongly, it is essential that future cross-country
work include data from more high and middle income countries, in order to
obtain more precise estimation of the relationship between housing consumption
and development. However, within a reasonable range--within 100 to 200
dollars of the median household income, $322--the results are robust.

Price elasticities are less robust with respect to specification and
sample., Figures 8 and 9 graph demand curves for the four models described
above, at a typical income (U.S. $322). Note that adding the U.S. data
flattens the demand curve, especially for the logarithmic owmer model.

These four figures highlight the following: slight changes to model
and sample do not radically alter the long-run income elasticity estimates.
The income estimates are more robust than price elasticities. Renters appear
to be more responsive to income than owners, but the opposite holds for
price. This conclusion is tentative because, as was discussed above, the
owner price elasticities are probably more affected by errors in variables

than are the renter price estimates. Adding the U.S. to the sample reduces
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FIGURE 8 :
CROSS COUNTRY DEMAND CURVES, RENTERS
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FIGURE 9
CROSS COUNTRY DEMAND CURVES, OWNERS
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the estimated reponsiveness of the consumption to both 1ﬁcomes and prices, but
especially the latter. Adding more middle and high income countries, and
constructing city and tenure specific price indexes thch account for taxes,
rent control, expected inflation and the like are natural extensions of this

work.
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IV. DIFFERENCES IN HOUSING DEMAND BY TENURE

Chapter 3 discussed some of the differences that exist in housing
consumption between renters and owners, e.g., that both marginal and average
propensities to consume housing are generally greater for owners. This
chapter elaborates on differences that are found between the two groups in
consumption of real housing services, as measured by rents and imputed rents,
and focuses also on examining whether or not a premium exists for
homeownership per se. It is likely thaf most owners pay for more than just
the flow of housing services offered by their dwellings; they also pay for a
number of aspects of housing that accompany ownership of property rights in
their dwellings. Among these are: (i) freedom from inflation in rents which
would occur were they not to own (e.g., housing's value as a "hedge against
inflation”); (ii) the right to generate income from subletting commercial or
residential space; and (iii) ;he right to receive future income in the form of
capital gains realized upon sale of the property. It may be seen that all of
these motivations for placing a premium on housing (above a payment for its
rental value) are subject to the influence of both general economic conditions
and the conditions of particular housing markets. It is conceivable, in fact,
that under certain conditions (e.g., a depressed real estate market with high
vacancies, falling real rents, and net population out-flow) there could be a
discount for ownership. Similarly, there are conditions under which renting
is less risky than owning. It is important, therefore, not only to measure
the magnitude of any ownership premium but also to understand the factors
associated with its magnitude., Important policy implications follow from

knowing each.



-71 -

In this chapter the focus of our explana;ion of cross-tenure
differences is an attempt to disentangle two features of renters' and owners'
housing consumption; the first is the difference in consumption of housing
services; the second, the premium (if any) paid by owners for homeownership
per se.

A key simplifying assumption made for most of this section is that
the simple rent-own classification is a useful one. In fact, tenure is a
continuum of property rights even within a country. For example, in the U.S.
the simple rent-own dichotomy is a simplification accepted by almost all
analysts, but in fact actual tenure rights vary greatly from tenant to tenant
because of the effects of zoning laws, length of tenure, rent control, laws
concerning tenant occupancy rights, housing standards, financial
considerations such as due on sale clauses, and many other possible
easementsfl/ Later in this section we will evaluate this simple model by
comparing results from the simple own-rent model to results from more
disaggregated models., But first a brief discussion of the user cost of
capital will introduce the basic tools of analysis; then differences in

consumption by tenure will be estimated and explained.

1. The Concept of User Cost

The user cost of cabital is the income foregone from the best
alternative use of that capital, The user cost of a unit of housing capital
18 straightforwardly measured for renters: neglecting transactions costs, it
is the monthly rent paid for the unit(s) of housing capital from which the

tenant receives a flow of housing services. For owners, user cost is the

1/ See Furbotn and Pejovich (1975) for a-survey of the economic analysis of
property rights, and Hirsch (1979) for applications to housing markets.
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opportunity cost of the household's owned asset, structure and land.2/ The
gross differences in housing consumption (rents) observed in Chapter 3 could
be due to differences in real consumption (quantities) or differences in user
cost (prices). Why would differences in user cost persist? Households would
presumably have incentives to arbitrage by changing tenure. Why would
systematic differences in housing consumption persist? Certainly tastes can
be said to differ across tenure groups but this is not an informative
explanation, Much of the observed difference can be attributed to long lags
in housing markets. Developing country cities are growing very fast, with
severe supply side constraints (e.g. poor financial system, lack of infra-
structure). Under these conditiong differences in user cost will not be
quickly arbitraged away. Tables 19 and 20 present summary explanations of how
user cost differences and quantity differences can arise. The existence of so
many potential explanations of price and quantity changes (and hence,
differences in observed rents) means that there is little possibility that

empirical work with a dozen or so cities will clearly sort out the relative

2/ For both renters and owners, consider structural capital as undistin-
- guished from land in this section; also, ignore other inputs to the
production of housing services, and the existence of leases.
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Table 19

Pirst Order Effects of Market Conditions on User Cost

General Price Inflation
(Real Rents Constant)

Real Inflation in Rents
(unanticipated)

Rent Control

Tax Treatment Favorable
to Homeownership

Owner's Real
User Cost

in absence of taxes,
neutral, if alternative
asgsets appreciate equal-

1y

decreases, through
capital gains

decreases income fore~
gone by not renting but
may increase demand in
owner occupled sector;

in long-run rental price

adjusts back up

initially lowers after
tax cost of capital; in
long run, may be offset
by increase in house
values if supply not
perfectly elastic

Renter's Real
User Cost

neutral

increases; as nominal
house values bid up,
landlord's opportunity
cost rises, and is
passed on to tenants in
a competitive market

decreases user cost
initially but landlords
adjust by decreasing
maintenance or charging
key money

roughly neutral, but may
decrease over inter-
mediate run if tax
treatment causes shift
to homeownership and
landlords do not sell
out to homeowners
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Table 20

Alternative Explanations for Cross Tenure Differences in Relative
Real Housing Consumption

Effect on
Owner/Renter
Real Consumption Explanation

Security of Tenure positive secure tenure is
per_se a good for
which households
pay a premium

Property Rights Positive Qwnership com-
prises additional
property rights
which have some
implicit market
value; secure
tenure is only one
of these

Alternative In- negative developing

vestment Oppor- countries with

tunities thin capital
markets have few
alternative vents
for savings and
remittances

Transactions Cost positive consumption
changes with in-

come, life cycle
but larger trans-
action costs for
owners implies
less tendency to
adjust downward in
response to
changed cir-
cumstances
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contribution of each, but it is important to identify them as clearly as
possible.él
The first focus is on prices. Table 19 presents some hypotheses
about the effects of changes in market conditions on user costs for each
tenure group. They are first order in the sense that they are considered
independently from other market conditions in a partial equilibrium
framework. 1In long-run general equilibrium many of these hypotheses would
have to be qualified, especially if the supply of capital to each submarket is
elastic. Also, interactions between market conditions (for example, inflation
and the tax code) are not discussed here.ﬁ/
Recall that the user cost for renters is the monthly rental paid for
the dwelling. In the absence of leases (or for leases sufficiently short),
rents pald adjust quickly to the landlord's cost of capital, which lies behind
the renters user cost. An owner's implicit user cost, like a landlord's, can
be derived from a simple model:
c = Vo(r +d) - %¥-+ m

where ¢ is user cost,
V0 is the purchase price of the asset,
r 1s the opportunity cost of capital,

d is the depreciation rate

3/ For ease of exposition changes which may be roughly neutral with respect

- to tenure differences, such as population or income growth, or changes in
depreciation, are not considered here. Of course such changes are not
always neutral in the presence of other market conditions, notably taxes.

4/ See the U.S. literature cited above for analysis of interactions between
- the tax code and market conditions.
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av
dt

is the real appreciation of the asset, and
m are monthly operating costs.

In developed countries the tax treatment of owner occupied housing
radically affects user cost, but this is a problem which can be ignored when
usipg data from developing countries. Specifically, the user cost expréssion
is simplified because the tax treatment of imputed rent, capital gains,
mortgage interest and property taxes are irrelevant. Since taxes can be
ignored and mortgage financing is uncommon in developing countries, user cost
consists of the opportunity cost of the equity in the house, plus operating
costs (e.g. utilities) and depreciation, and less expected real
appreciation. In a riskless world, expected real appreciation depends on the
expected future rents the house will command.éf

The first and the last effects of Table 19 will not be discussed in
detail: the neutrality of general inflation is straightforward, and the
effects of income tax treatments are not relevant in developing countries. 1If
there is a real increase in rents which 18 unanticipated, a renter's user cost

increases, although with lags due to leases. User cost decreases for sitting

owner occupants because unanticipated rental increases will be capitalized

5/ Adding resale to the model doesn't really change anything because resale
prices are also simply discounted present values. Parenthetically,
existing owner occupied houses trade less frequently in developing
countries than in developed countries. This may lead to a downward bias
in our estimates of user cost, as argued in Follain and Malpezzi (1981).
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into increased house values. These capital gains are a potential source of
income offsetting part of the ex ante user cost.ﬁl

Housing market policy interventions can have quite complex effects
on user cost. For example, rent controls decrease user cost to renters to the
extent that they are effective price controls, but that is a big if.

Landlords can reduce the quantity of housing services produced by a unit to
negate the initial price decrease; the time path of renter's user cost in a
controlled market may even exceed the competitive price at some point (see
Malpezzi [1984 b], and the references therein). Even in the case where the
reduction in housing services exactly balances the original price decrease,
rent control regimes typically have winners and losers among tenants; long-
term tenants often have much lower user costs than recent movers, for example
(1919;)' For owners, the effect on user cost of a controlled rental market is
uncertain, since it can be shown that real rents in the uncontrolled sector
can rise or fall after the imposition of controls (Fallis and Smith [1984]),
although they are more likely to rise (Ibid., and Malpezzi [1984 a]).

Table 20 lists some plausible explanations for differences in
quantities consumed by tenure. In general, property rights can be treated as
goods, and an owner living in a unit otherwise identical to a renter's
actually receives additional units of housing services, 1f such services are
broadly defined to include those generated by property rights. Alternatively,
they could be analyzed as a motivation for willingness to pay a price premium

for a unit with additional property rights, but treating the right as a good

6/ Of course in practice imperfect capital markets make it difficult to
- actually turn the increased value into a stream of income without
selling the entire unit; but households certainly could conceptually
equate a given capital gain to some notional income stream, and such a
“"flow is easier to handle in the user cost model.
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per se seems natural. Security of tenure is one of many possible property
rights inherent in owning.

Transactions costs are greater for owners than for renters. Under
plausible additional assumptions this can lead to a systematic divergence
between renter and owner consumption at diffe:ent stages of the life cycle.
For example, as incomes decline late in life, renters will likely adjust
housing consumption downward faster than owners, leading to observed larger
consumption for owners at a given income level. However, counter examples
which work in the other direction are easily thought of (low-income earners
buying more housing in anticipation of future income growth), so the net
effect is uncertain. But given the difficulty of financing, there is an
interesting assymetry: young Qage earners cannot easily borrow against their
expected future income, so they rent; older workers can easily hold onto an
already owned asset. This could yield a higher observed average consumption
for owners at a particular income level.

Finally, in countries which lack alternative investment
opportunities, housing becomes a vent for savings, and investment demand fuels
additional consumption by owmers. Egypt is a clear example of such a
phenomenon, where large remittances from workers abroad have fueled a real

7/

estate boom in Cairo in recent years.

2. Rent-to-Income Ratios by Tenure

Table 21 ifllustrates differences in housing consumption for owners
and renters at similar income levels. These are based on estimated housing

expenditure functions presented in Tables 2 and 3, where consumption for

7/ Mayo et al. (1981).



TABLE 21
RENT-TO-INCOME RATIOS BY INCOME ($US PER MONTH)

$50 $100 $150 300 CITY AVERAGE
COLOMBIA ,
B80GOTA (OWNERS) 0.32 0.27 0.24 0.20 0.20
(RENTERS) 0.33 0.26 0.23 0.18 0.18
(RATIO) 0.95 1.0t 1.05 1.12 1.13
(s 320)
CALI (OWNERS) O©0.28 0.22 0.20 0.16 0.17
(RENTERS) 0.47 0.32 0.25 0.17 0.19
(RATIO) 0.59 0.70 0.78 0.92 . 0.89
(s 259)
EGYPT
BENI SUEF (OWNERS) 0.22 0.15 0.12 0.08 o.18
(RENTERS) O. 114 0.08 0.06 0.05 0.09
(RATIO) 2.02 1.89 1.82 1.71 1.98
(s 714)
CAIRO (OWNERS) ©0.19 0.11 0.08 0.04 0.10
(RENTERS) 0.10 0.07 0.06 0.04 0.07
(RATIO) 1.82 1.49 1.33 1.09 1.47
(s 104)"
EL SALVADOR
SANTA ANA (OWNERS) 0©0.09 0.10 0.10 0. 11 0.10
(RENTERS) 0.17 0.12 0.09 0.07 0.08
(RATIO) 0.53 0.82 1.06 1.63 1.22
, (s 188)
SONSONATE (OWNERS) 0.30 0.26 0.24 0.21 0.24
(RENTERS) O. 15 0.114 0.09 0.086 0.08
(RATIO) 2.02 2.47 2.78 3.41 2.87
(s 167)
INDIA
BANGALORE (OWNERS) 0.33 0.22 0.18 0.12 0.25
(RENTERS) 0.12 0.09 0.08 0.08 0.10
(RATIO) 2.69 2.42 2.28 2.06 2.50
(s 81)
KOREA .
BUSAN (OWNERS) 1.31 0.90 0.72 0.49 0.41
(RENTERS) 0.68 0.42 0.32 0.20 0.16
(RATIO) 1.93 2.3 2.25 2.48 2.60
’ (s 418)
KWANGUU (OWNERS) 2.16 1.44 1.13 0.76 0.66
(RENTERS) 0.46 0.35 0.30 0.23 0.2%
(RATIO) 4.68 4.07 3.7% 3.26 3.12
(s 375)
OTH. K. C. (OWNERS) O0.61 0.53 0.48 0.42 0.41
(RENTERS) 0.38 0.28 0.23 0. 17 0.16
(RATIO) 1.614 1.90 2.10 2.48 2.53
(s 323)
SEOUL (OWNERS) 1.40 0.95 0.76 0.51% 0.40
(RENTERS) 0.77 0.52 0.42 0.29 0.22
(RATIO) 1.82 t.81 1.80 1.79 1.79
(s 489)
TAEGU (OWNERS) 1.41¢ 0.98 0.79 0.58% 0.50
(RENTERS) 0.53 0.36 0.28 0.19 0.18
(RATIO) 2.87 2.74 2.77 2.84 2.8%

($ 349)

-6‘-



TABLE 24
RENT -TO-INCOME RATIOS 8Y INCOME (SUS PER MONTH)

$50 $100 $150 300 CITY AVERAGE
PHILIPPINES
DAVAO (OWNERS) 0.04 0.04 0.04 0.04 0.04
(RENTERS) 0.09 0.09 0.08 0.08 0.08
(RATIO) 0.45 0.49 0.51 0.85 0.51
(s 142)
MANILA (OWNERS) O.88 0.519 0.42 0.3% 0.27
(RENTERS) 0.23 0.17 0. 14 0.10 0.09%
(RATIO) 3.02 3.03 3.03 3.03 3.03
(s 432)
uU.s. .
PHOENIX (OWNERS) 3.49 1.9¢ 1.42 0.8¢ 0.17
(RENTERS) 3.08 1.72 1.24 0.70 0.1%
(RATIO) t.14 1.18 1.15 1.3 1.47
($1972)
PITTSBURGH (OWNERS) 2.7% 1.53 1.10 0.62 0. 14
(RENTERS) 1.47 0.88 0.8% 0.39 0.10
(RATIO) 1.84 1.73 1.68 1.58 1.37
($184S)
NOTES:

(1) CITY AVERAGE INCOME IS SAMPLE AVERAGE FOR BOTH RENTERS AND OWNERS.

(2) RENTS ARE PREDICTED FROM NET RENT EXPENDITURE EQUATIONS,

(3) ALL NUMBERS ARE CONVERTED TO 1981 U.S. DOLLARS USING LOCAL CPI AND
OFFICIAL EXCHANGE RATES.
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renters is in terms of net remts and, for owners, in terms of net imputed
rents. Imputed rents are based elther on owners' direct imputation, hedonic
imputation, or capitalized value as discussed in Chapter 2.9/

Note the results for Pittsburgh and Phoenix. The rent-to-income
ratios predicted by the regression results are believable for the city average
income, but extrapolation to low incomes not observed in the sample yields
very high ratios. Prediction so far out of sample often leads to such
nonsensical results.

The table illustrates three major points regarding housing
consumption by renters and owners: fitst, owners consume more housing than do
renters in almost all cities at almost all income levels. The median ratio of
owners' consumption relative to renters' for the cities portrayed (evaluated
at respective city mean incomes) is 1.86-—owners consume 86 percent more
housing than renters at comparable incomes. Second, the relationship between
income and the relative housing_consumption of both owners and renters is
generally positive, although the relationship is not particularly strong.

This is a product of the general similarity in renters' and owners' estimates
of the income elasticity of»housing demand. That is, even though owners are
estimated to have generally higher demand elasticities, elasticities are not
so much higher that relative consumption increases markedly for owners as
incomes rise. Third, relative housing consumption by renters and owners is
highly variable from place to place, bearing only statistically we#k

relationships to the market conditions discussed above.

8/ It should be noted that owners' imputed rents are not counted as part of
owners' income; thus the ratios of rent to income shown for renters and

owners represent housing consumgtion relative to cash income rather than
housing expenditure to total income (including the implicit return on
housing assets).
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Figure 10 explores the simple relationship between the consumption
differential and the (log of) city average income. The regression line omits
the two U. S. cities, which are the right-most points on the graph. Note that
if the U.S. cities are deleted, the consumption differential increases with
income. Is this consistent with the earlier statement that long-run income
elasticities were similar for owners and renters? Yes, because relative
housing prices also increase with development; and as prices rise renter
consumption falls faster than owner consumption (recall that the renter price
elasticities were consistently smaller.in Tables 16 and 17), thereby

increasing the ratio of owner to renter consumption.

3. Testing the Relationships Among User Cost, Market Conditions, and Tenure

Choice

More careful modeling requires that the sample be restricted to
observations where imputed rents are observed for owners, either directly or
predicted from a rental hedonic index. Imputations from amortized house
values are misleading in this modeling because a single amortization rate was
used in each market, so relationships between rents and asset prices are fixed
by construction. Unfortunately this restricts our sample size to only
10 cities.,

Table 22 presents approximations to user cost of housing capital by
city. The first column presents the ratio of homeowner's imputed rent to
income at the city's sample mean income. The second column is the opportunity
cost of owning housing (mean value times a discount rate) divided by income,
again at the city's average income., Note that the first column is from rent
net of utilities. Since the full user cost cannot be calculated without

knowing expectations, depreciation, etc., we chose to compare simply the
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FIGURE 10
RATID OF OWNER R/Y TD RENTER R/Y BY LOG OF INCOME
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TABLE 22
IMPUTED RENTS, OPPORTUNITY COST, AND VALUE, TO INCOME
WITH HOMEOWNERSHIP RATES IN SAMPLES, AND RECENT INFLATION

NET IMPUTED OPPORTUNITY RATIO AVG VALUE TO INFLATION HOMEOWNERSHIP
RENT / INCOME COSY / INCOME COL2 / COL1 INCOME RATIO RATE RATE
COLOMBIA
BOGOTA 0.19 0.53 2.81 4.4 23.5 45
CALI 0. 16 0.39 2.50 3.2 23.5 50
EGYPT
CAIRO 0.10 0.90 9.12 7.5 12.9 31
EL SALVADOR ’
SANTA ANA 0. 11 0.09 0.82 0.7 13.0 56
SONSONATE 0.22 0.21 ] 0.93 1.7 13.0 25
INDIA
BANGALORE 0.21% 0.30 t.42 2.5 13.2 17
PHILIPPINES
DAVAO 0.04 0.09 2.14 0.7 9.6 59
MANILA 0.28 0.54 1.90 4.5 12.7 56
U.s. :
PHOENIX 0.17 0.24 1.39 2.0 6.7 71
PITTSBURGH 0. 14 0.20 1.43 1.7 6.7 72
NOTES:

(1) ALL RATIOS CALCULATED AT AVERAGE OWNER INCOME FOR EACH CITY.

(2) RATIOS ARE RATIOS OF AVERAGES, RATHER THAN AVERAGE RATIOS.

(3) OPPORTUNITY COST EQUALS 1 PERCENT OF HOUSING VALUE.

(4) HOMEOWNERSHIP RATES ARE UNWEIGHTED SAMPLE MEANS AND THEREFORE APPROXIMATE
(S) INFLATION RATE IS ANNUAL CHANGE IN CPI FOR S YEARS PRECEDING THE SURVEY.
(6) ALL NUMBERS ARE ADJUSTED 8Y LOCAL CPI TO 1981 U.S. DOLLARS.

-'8-
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opportunity cost of the structure and land to the current rent for that
structure and land. The ratio of opportunity cost to current rent (column 3)
is then a measure of the total owmership premium. What has not been done is
to estimate how much of this total premium is based on expectations of future
rents and how much is a payment for security per se.. Future work can explore
how these two components are related in a risky asset model.

The other columns of Table 22 are self-explanatory. The value-to-
income ratio is an alternative measure of the strength of asset demand in each
city. Recent inflation (column 5) is often hypothesized to be positively
related to asset demand. The homeownership rate may interact with asset
demand in several ways. Cities with high homeowmership rates may have deeper -
housing markets, i.e. markets with more frequent trades; this should keep the
premium down at any given level of asset demand. On the other hand, high
homeownership rates may be an indicator of high asset demand.

The most striking resglt from Table 21 is the extreme divergence of
Cairo from the pattern found elsewhere. The large apparent difference in
consumption is in part explained by the existence of rent control in
Cairo.d/ Controlled monthly rente there are extremely low relative to
opportunity costs; more detailed analysis elsewhere shows that the apparent
price discount to renters i3 {llusory, and is offset by side payments such as
utilities, renter maintenance expenditures, and key money.lg/

Strong patterns are difficult to discern with only a few cities, but
there is a slight positive association between the ratio in column 3 and

inflation. Multivariate models relating the ratio to market conditions

_9/ Bogota, Cali and Bangalore also have rent control, but Cairo's rent
control law is the most restrictive.

ig/ See Malpezzi (1984 b) for detailed analysis of Cairo rent control.
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(inflation, income, relative prices, climate, rent control) were not able to
discriminate among alternative explanations for differences, which 1s not
surprising given the sample size.

An alternative test is to examine thg relationship between the ratio
and homeowmership. Large ratios of opportunity cost to current rent should

discourage homeownership, ceteris paribus, or equivalently provide incentives

to switch tenure. Such a relationship is found to exist, but is not
statistically discernible from zero, so numerical results are not reported
here.

Future research can profitably focus on careful modeling of these.
relationships with additional data. These data can also be improved on by
computing the various measures of user cost separately for each household in a

set of samples, rather than relying on ratios of averages as was done here.

4. Tenure as a Set of Property Rights, and Disaggregated Results.

Most housing studies focus on differences between owners and renters
(see Table 1, and Lim et al.), and that is the approach adopted so far in this
paper., However, a few studies have examined the more complicated tenure
arrangements found in developing countries (e.g. Doebele [1983], Jimenez
[1984]) and the next few paragraphs explore how further disaggregation of
tenure into (1) renters, (2) formal owners, (3) informal owners (squatters, or
those without legal title to land or without legal authority to build), and
(4) government subsidized or provided units affect the basic results. 1/ This
does not exhaust all possible tenure breakdowns; tenure can be argued to be a

continuum of property rights rather than several mutually exclusive

1/ It can be argued that simple disaggregation schemes which do not account
for the simultaneity of the tenure and demand decisions bias the
elasticity estimates (as discussed in Section 2.2). However, simple
models were estimated in Cairo, Seoul, and Manila using pooled owner and
renter samples, and income elasticities were found to be robust,
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categories. Current research (Jimenez [1983], and Friedman, Jimenez and Mayo
[1985]) is exploring these breakdowns in more detail; here the purpose is.
simply to indicate the robustness of the results presented above to further
sample stratification.

Two models were estimated with data from Cairo and Manila
(Table 23). The first model is the simple model of Section 2 (log income,
household size and its square), and the second model is similar to the "large”
model of Section 3. It contains additional demographic variables but no price
term, and 1s called the "medium” sized model. Table 23 presents the income
elasticities and fits from these models; complete results are available upon
request,

In Cairo, the new renter sample (less public housing) has about the
same income elasticity as the combined sample in Table 2, but in Manila the
income elasticity goes down. This is because the original Manila renter
sample contains some households who rent land and own their structure, and
these are now in the informal owner sample. Thg key result is the difference
between formal and informal owners: do formal owners have higher marginal
propensities to consume? The answer is yes in both markets, although the
difference is more striking in Manila. This is plausible because even these
disaggregated tenure classifications mask important differences in the details
of the arrangements in different markets. Manila informal owners include
people who rent land and own the structure, whereas few people have this
arrangement in Cairo; informal owners there are predominantly those who build
on land that they "own" without legal title or that they are proscribed from
building on by law.

Another key result is that government provided or subsidized housing
is consumed without relation to the usual determinants of demand. The lowest

income elasticities and the poorest fits are for this tenure group.



Income Elasticities from Demand Equations by Disaggregated Tenure

Table 23

Cairo Manila
Simple Medium Sample Simple Medium Sample
Model Model Size Model Model Size
(Elasticity) -39 «36 274 +66 «64 615
(Std El’r) =050 049 047 045
(Prob)'l‘) 001 001 0001 0001
(Mj R-2) -18 .25 027 033
(Typical R/Y) 13 «14 15 «13
‘ﬁlasl‘t“ty) .18 .13 50 «29 «26 180
(Std Err) -187 .198 111 110
(Prob>T) <349 «504 011 .020
(Adj R-2) N .03 «04 -06
(Typical R/Y) 13 16 09 «05
(Elasticity) 26 «22 35 «80 77 625
(Std Err) -099 109 .053 051
( Pl’ob)‘l’) 015 055 0001 .0001
(Ad] R-2) .10 .24 .27 .33
(Typical R/Y) .13 20 o 14 .08
(Elasticity) .04 04 24 34 <35 255
(Std Err) -193 .197 .068 .069
(Prob>T) -828 825 .0001 0001
(Adj R-2) -4 -.16 .09 .09
(‘l‘yplcal R,Y) .08 .05 07 07

Log of rent explained by log of income, household size, household size squared.

Simple model plus length of tenure, sex and age of household head.

Estimated rent-to-income ratios, for 5-person household, male head age 30, in unit 10 years, with monthly

income of 80 pounds (Cairo) or 2400 pesos (Manila).

-88-
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When average propensities to consume are examined (Table 23), the
conclusions about differences between formal and informal sector consumption
and about the public sector are broadly reinforced. At typical income levels,
formal sector owners spend perhaps a little more than informal owners, but the
difference is more promounced in Manila than Cairo. Public sector tenants

spend only a fraction of the amounts spent in other sectors.
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Ve CONCLUSIONS, AND DIRECTION FOR FUTURE RESEARCH

l. Summary Results

This paper has presented an abbreviated discussion of a larger
comparative study of housing demand in developing countries. Using a number
of high quality household-level data sets, a number of empirical regularities
have been found within and among developing country cities. Among these are,
at the household level:

1. Income elasticities of demand among renters are generally small
(on the order of 0.3 to 0.6); income elasticities of demand
among owners are somewhat larger (on the order of 0.4 to 0.8);
these results are generally consistent with findings for
developed countries.

2. Owners generally consume a good deal more housing than renters
at given income levels; this is not primarily a result of
differences in income elasticities of demand but rather a result
of differences in expenditure equation constant terms. This
suggests that varlables such as tastes and assets play important
roles in causing consumption differences between renters and
owners.

3., Permanent Income elasticities of demand for housing are somewhat
greater than current income elasticities, although in reasonably
“"complete” models of demand including price terms and
demographic variables, permanent income elasticities are only
moderately higher than current income elasticities in simpler
models.

4, Price elasticities of demand for cities analyzed here are on the
order of -0.8 to ~1.0, considerably higher than estimates
produced elsewhere in the literature. However, these estimates
may have an upward bias because of a specification problem.

Important results at the city level include:

1. Rent-to-income ratios rise across cities as income increases, a
result of upward-shifting Engel curves., This phenomenon appears
to be associated with increases in the relative price of
housing, with differences between current and permanent income
elasticities of demand, and with differences in the time period
asgsociated with the two levels of analysis. The city level
analyses presumably model very long-run behavior.

2. Very long-run (cross-city) income elasticities of demand are
estimated to be one or greater. Very long-run price
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elasticities are less than one in absolute value. Income
elasticities are measured with better precision than price
elasticities.

3. Owners generally pay a significant premium for ownership
per se. This premium, equal to the difference between the
opportunity cost of housing capital and the imputed rental value
of housing, is highly variable from place to place depending on
market conditions. 1In particular, ownership premia are high in
cities with high rates of housing inflation and significant
rates of asset formation through savings or workers'
remittances. Security of tenure also influences the magnitude
of the premium paid for ownership.

Comparing household level and city level results leads to the
following:

'l. Income elasticities are much greater in the very long run than
within a market. The cross-gsection results are directly
relevant to behavior within a market, while the very long-run
results can be applied to make predictions as a country
develops. Both are necessary for correct analysis of projects,
as will be outlined below. This is not surprising, as it a
sound general principle that behavior is more responsive to
changes over longer perliods of time.

2. Long-run price elasticities from the city level estimation are
lower in absolute value than the cross-section price
elasticities, This 1s at variance with the principle just
enunclated. The price elasticity estimates suffer from more
severe errors in variables problems than the income
elasticities; because of the specifications used, the cross-city
specifications are probably biased towards zero, and the
household level estimates are likely blased towards one.

2. Policy Implications

Policy implications of these and other results from the housing
demand research project will be spelled out in detail in forthcoming
reports.l/ Here several obvious policy implications will be briefly
mentioned,

Affordability calculations for target populations are a critical

element of project design. Until now, such projects relied on rules of thumb,

1/ Mayo and Gross (1985).
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often, for example, an assumption that households can spend between 20 and 25
percent of income on housing. The results described above demonstrate the
inadequacy of any single ratio to predict consumption for different income and
tenure groups in different places. 1In many respects the best solution is to
do a careful household survey which includes the target population, and to
proceed with simple econometric models like the ones described here to get
project-specific estimates. If constrained, a second best solution can be to
estimate a variable rule of thumb from the results in this paper. Using the
elasticities for the relevant tenure group, the cross—city model can be used
to predict the city's average consumption given only an estimate of city
average income and a few readily available country level variables such as GDP
per capita. Income elasticities within samples do not vary by much from city
to city, so a typical cross-gsection elasticity can be chosen (say the
average), or the elasticity from a city deemed similar to the project
location. This elasticity can be used to move along the city specific Engel
curve to locate an estimate of the affordability ratio of the target
population in the target city.zl
Most current public sector housing projects contain subsidies,
implicit or explicit. How inefficient these subsidies are depends critically
on the demand and price elasticities of the participants. 1In general, larger
price elasticities imply larger benefits to participants to housing programs,

ceteris paribus, although it is well known that private benefits from a

subsidy are always less than the benefit from equivalent income transfers.
Larger income elasticities imply that unconstrained transfers will have larger

housing consumption effects, ceteris paribus. The current research has not

2/ See Mayo and Gross (1985).
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nailed down a single set of numbers which can be used to reliably estimate
precise measures of program efficiency, but future work can use a range of
estimates to examine costs and benefits of alternative programs qualitatively.
The findings on tenure specific differences have several important
implications which will be spelled out in more detail in forthcoming work.
Note, for example, that affordability calculations that do not account for
tenure differences will be seriously bilased in many cities. It is currently
common practice to use renter samples to make direct inferences about
affordability in owner occupied projects without adjustment for these cross
tenure differences; this is probably not a bad approximation if project target
groups are limited to current renters.él Another implication is that the
existence of highly variable homeownership premia suggests that, in some
markets, schemes that focus on increasing the rental stock are appropriate and
desirable, while in others high premia suggest that the focus should be on

increasing the homeowner stock.ﬁ!

3. Ongoing and Future Research Directions

Two general directions for future research are suggested by an
analogy to the well used capital widening-capital deepening dichotomy in
development economics. Clearly there are large gains to expanding the present
work to more countries, especially to adding more developed countries to
obtain a clearer picture of how housing market behavior changes throughout the

range of development. From a purely statistical point of view, additional

3/ Homeowners in developing countries consume more housing at given income
- levels than renters (Chapter 4), but many have required long periods to
build up equity. See Mayo and Gross (1985) for more on this point.

4/  See The Urban Edge (1984) and Gilbert (1983).
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cities in the sample will enable careful empirical analysis of the effects of
market conditions and housing policies on consumption. More work on the
correct specification of prices is essential, both within cross sections and
across cities.

Capital deepening can be represented by more intensive analysis of
particular policies in one or several countries. The effects of financial
markets, rent control, and tenure systems is being studied concurrently.
Results from these studies are being applied to project design issues and to
policy analysis in the following areas:

Housing demand estimates and project design. Mayo and Gross (1985)
apply the demand model of Chapter 3 in an evaluation of World Bank financed
shelter projects. They find that the rules of thumb used in affordability

calculations can be much improved, and that projects often have larger
implicit subsidies than is commonly assumed.

Housing finance. Struyk and Turner (1985), and Mayo, Struyk and
Turner (1985) estimate behavioral models of the joint demands for housing and
associated finance. Both formal and informal financing mechanisms are
included. Among other findings, access to formal finance per se is shown to
have a positive effect on housing consumption even after controlling for
household characteristics that affect both access and housing demand.
Informal finance and formal finance are not perfect substitutes, but the
demand for formal finance is shown to be sensitive to interest rates; at
market rates some substitution does occur.

Demand for individual housing characteristics. Follain and Jimenez
(forthcoming a, forthcoming b) survey the literature on the demand for housing
character and present estimates of such models for several developing country
cities. Gross (1984) shows how these kinds of estimates can be integrated
into computerized planning models currently used for project design. Ozanne
and Malpezzi (1984) examine the robustness of characteristic demand models,
and their findings suggest (as do Follain and Jimenez's, and Gross's) that
further study of the stability of these models is needed for reliable use in
project design.

Tenure security. Jimenez (1984) models and estimates the premium
paid for secure tenure by both owners as renters in Davao, the Philippines.
Formal sector units are priced 18 percent (renters) to 58 percent (owners)
more than equivalent units in the informal sector. A theoretical paper by
Jimenez (forthcoming) shows that some punitive government actions designed to
reduce squatting may actually increase it under certain conditiomns.

Additional work by Hoy and Jimenez (1984) suggests that increasing security of
tenure represents a net efficiency gain to soclety, not just a tramsfer to
participants.
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Rent control. Malpezzi (1984 b) has provided a detailed empirical
analysis of the rent control regime of Cairo, with a focus on explicit
estimation of the role of key money and other side payments by tenants. On
average these side payments largely equilibrate the market; when they are
included, average rental prices are almost identical to the average of
estimates of the long-run competitive price. However, these averages mask
large welfare gains and losses to individual tenants. Malpezzi (1984 c)
provides a framework for ongoing comparative work which studies alternative
ways markets adjust to rent control, and the implications of different
adjustment mechanisms for alternative methods of decontrol.
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DATA APPENDIX

1. Household Data Sources

The empirical findings of this study are based on household surveys
- conducted in Colombia, El Salvador, Egypt, Ghana, India, Jamaica, the
Philippines, and the United States between 1974 and 1983. Following is a

brief description of surveys conducted in each of these countries.

Colombia. The 1978 Colombian household survey covering Bogota and
Cali was conducted as a part of the regularly scheduled quarterly household
survey by the Colombian Statistical Office (DANE). The City Study research
team from the World Bank assisted DANE in updating the sample frame for Bogota
from 1973 to 1978, and also in designing a more detailed questionnaire with
added sections on housing and transport.

The interviewed households were selected by a two-stage random
sampling technique. Using an updated 1973 Census frame, the cities were first
divided into geographic units containing ten or more dwelling units. 1In the
first stage, a sample of these was chosen with equal selection
probabilities. Ten dwelling units were then selected randomly from each
section to be interviewed. Each unit was assigned an appropriate weight based
on the total number of households in the section in order to allow reweighting
to obtain population statisitics.

The survey originally produced 3,062 household records from Bogota
and 980 records from Cali. Of these, 1,446 households in Bogota and 498 in
Cali were owner households. Each record contains detailed data on building
and dwelling unit characteristics, infrastructure, transportation mode,
household characteristics with information on each household member,
employment, income, and housing expenditure.

El Salvador. The 1980 El Salvador household survey covering Santa
Ana and Sonsonate was a part of three-period longitudinal surveys conducted by
the Salvadorean Low Cost Housing Foundation (FSDVM) under the guidance of the
World Bank.,

The quasi-experimental design with a mixed panel sample of the
survey covered a random sample of 196 project households and 326 control group
households in Santa Ana. The stratified non-proportional sample of the
control group was chosen from the three main types of low-income settlements
in the city. These are mesones (tenement houses), colonias illegales (extra-
legal subdivisions), and tugurios (illegal squatter settlements).
Approximately 100 households were chosen from each group.

For Sonsonate, 180 randomly selected project families and 140
control group households were covered by the survey. The survey includes ., .
information on dwelling units, housing costs, the construction process,
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household characteristics, income and expenditure, and health. Only control
group data are used in the analysis presented here.

Egypt. The 1981 Egyptian household survey was conducted jointly by
Abt Associates, Inc., Dames and Moore, and the General Organization for
Housing, Building, and Planning Research (GOHBPR) with assistance from the
Central Agency for Mobilization and Statistics (CAPMAS).

The survey was conducted as a two-stage probability sample of
dwelling units in Cairo and in the city and principal villages surrounding
Beni Suef. In the first stage, 50 CAPMAS census enumeration districts in
Greater Cairo and 20 in Benl Suef were randomly chosen as the sample frames
for the second stage. The probability of an enumeration district being chosen
was proportional to the 1976 enumeration district population of dwelling
units, There were 12,986 dwelling units in 3,386 buildings in the enumeration
districts chosen in the first stage sample for Cairo and 4,452 dwelling units
in 3,131 buildings in Beni Suef.

The household survey (occupant survey) was a simple random sample
with ten households chosen in each enumeration district based on the above
sample frame. 1In Cairo, 500 households were sampled; in Beni Suef, 250
households were interviewed. Of Beni Suef households, 130 were in Beni Suef
city and 120 in nearby villages. Of these, 154 households in Cairo and 184
households in Beni Suef were owner households. The survey contains detailed
information on household characteristics including data on income,
expenditure, consumer durables, housing financed, demographic characteristics,
mobility and migration, attitudes and preferences regarding housing and
infrastructure, and informal sector attitudes and behavior. Also included in
the survey are detailed housing characteristics such as building
characteristics, access to infrastructure services, housing costs and cost
elements, process of land and building acquisition, and construction
processes. In all, data were collected on up to 420 data elements for each
household and dwelling unit,

In addition to the household level information, aggregate
characteristics of housing and infrastructure in each sampled enumeration
district are included. Further documentation is contained in Mayo et al.

(1981).

Chana. A survey of 1,534 households in Kumasl was collected by Dr.
Graham Tipple of the University of Newcastle upon Tyne, Data were collected
on housing and household characteristics; the sampling unit was the house, and
the frame was stratified by housing sector: tenement, indigenous, government,
and high cost. The tenement sector is comprised mainly of multistory compound
housing (about 20 percent of the stock); the indigenous sector is by far the
largest, and is mainly single story compound houses of traditional design.
The remaining sectors, much smaller, are the high cost sector (European style
single family design), and the government sector (bungalows and row houses).
The data are fully documented in Tipple (1982).

India. A survey of 1,745 households in Bangalore for the Bangalore
City Survey Project conducted by the Institute for Social and Economic Change,
Bangalore. The sample frame was constructed from updated census records in
two stages: first, 150 sample frame blocks were chosen, then households from
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within blocks. The survey has quite good information on income, assets, and
demographic variables, and some information on housing characteristics.
Professor V, K. Tewari is currently working on supplementing this survey with
additional data on structure age and type of rent control regimes. The data
are documented further in Prakasa Rao and Tewari (1979).

Jamaica. These data are from the Jamaican Government's 1975
Household Expenditure Survey. The survey contains detailed expenditure data,
but little information on housing characteristics. There are over 3,000
households in the total survey, but the estimates reported in this paper are
restricted to renters residing in either Kingston or its adjacent parish.
Monthly housing expenditures by renters was used as a proxy for rent.

Korea. The Korean household survey was conducted during November of
1979 by the National Bureau of Statistics of Korea on behalf of the Korea
Housing Bank.

The survey used 1975 census tracts as its sampling frame., The
sampling unit, household, was selected by a systematic sampling from the urban
households participating in the labor force which were first stratified by the
types of occupation. The survey covered around 2,000 dwellings in 36
cities. The data contains records for 5,935 households, of which 2,315 were
owner households. Of the total households, 41.5% were in Seoul.

The survey contains 99 variables for each household pertaining to
household characteristics, income, savings, total expenditure, expenditure on
housing, dwelling unit characteristics, infrastructure, and desired housing
characteristics.

Due to the use of the 1975 sample frame, the survey might not have
captured some areas where rapid growth has taken place since 1975. 1In
particular, a rapid increase in apartment units in the latter half of the
1970s (as occurred) might have resulted in some undersampling of such units.

Philippines: Davao. The 1979 Davao household survey was conducted
by the Davao Action Information Center, a non-profit foundation directed by
Professor Robert A. Hackenberg of the University of Colorado. The sample is
taken from a random drawing of 4,161 households from a sampling frame derived
by updating master lists of the Philippine Census. All socio-economic strata,
including squatters, were represented in the sample.

Of the 4,161 original households, 3,517 were classified as renters
or owners. The homeownership rate was 51 percent. Among 3,392 respondents
who reported non-zero rents or assessed sale values, 1,570 households were

squatting households.

Philippines: Manila. This survey of 1,688 households was conducted
in 1983, under the direction of Professor Mila Reforma of the University of
the Philippines, with inputs from World Bank staff and the National Housing
Authority. The sample was stratified by barangay (a neighborhood designation
which typically contains up to several thousand residents). One hundred fifty
of Metro Manila's 1,692 barangays were chosen randomly in the first stage;
then a sampling frame was constructed for each barangay, and a sample (average
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about 10 units) was drawn from each. The exact number depended on the
population of each barangay, so that the sample is self-weighting.,

The survey questionnaire has particularly detalled information on
the construction process and housing finance, in addition to the usual
questions on household characteristics, income, expenditures, and housing
characteristics.

United States. Pittsburgh and Phoenix (1974) were chosen as
representative U.S. cities from the 59 metropolitan areas covered by the
metropolitan Annual Housing Survey (AHS), which was carried out by the U.S.
Bureau of the Census for the Department of Housing and Urban Development.
Pittsburgh is an older, "slow growth” metropolitam area with a declining
industrial base; Phoenix is a fast growing "sunbelt" city.

Each metropeolitan sample comprises about 5,000 households. The
sampling scheme is a stratified cluster design which is rather complex, but
described in U.S. Bureau of the Census (various issues). The samples for
these cities are roughly self-weighting, although the cluster sampling leads
to some unknown bias in the usual estimates of variances.

The survey has quite good data on housing characteristics (except
for location), and some data on household incomes. The AHS has undergone
numerous changes since the 1974~75 round of sampling, and current surveys,
when publicly available, will have more detailed information on housing
finance.

2. Macro Data Sources

Many of the city level variables are constructed from the household
survey data, and these are obvious from the context. This section describes
the sources of other city and country level variables, with particular
emphasis on the relative price of houéing.

Three candidates were considered for the relative price index: the
constuction cost index developed by Annez (1981), and two indexes from the
work of Kravis et al., namely a rental index and an index of the cost of
residential capital. All three share an important drawback: they are only
available by country, rather than by city (even finer breakdowns would be
desirable, see Polinsky 1977). The Annez index and the residential capital
index do not account‘for land, which accounts for a large share in housing

production. The rental index does not account for differences in price
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between tenure groups (neither do the other three), but it has the virtue of
including the land and other inputs as well as capi;al.

The construction of the rental price index using hedonic techniques
is described in detail in Kravis et al. The index was constructed as the
ratio of two purchasing power parity indexes, residential rent and total GDP,
from Table 6.3 of Kravis et al. The index was unavailable for Egypt, Ghana,

and El1 Salvador so an instrument was employed for these countries. The Kravis
1/

et al. sample of countries was used to estimate the following equation:

Relative Price = 1.748
(1.088)

-.068 Log Population
(.069)

-.004 Percent Urban
(.007)

+.127 Urban Population Growth Rate
(.063)

+.044 Log GDP Per Capita
(+134)

-.180 (Exports + Imports)/GDP
(+414)

-.020 Average Temperature, Centigrade, Coldest
Month
(.009)
with an adjusted R-square of .19, and 21 degrees of freedom. This yielded
predicted relative prices of .88 for Egypt, .88 for El Salvador, and 1.09 for
Ghana.

Sources of other variables include the following:

Population, percent urban GNP per capita, exports, imports: World
Bank, World Development Report, various issues.

1/ Standard errors in parentheses. Several socialist countries were found
—  to be outliers and were dropped from the sample.
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Climate: Average temperature over 5 years, coldest month, from
Clayton and Clayton (1947). In some cases, the nearest city with recorded
temperatures was used.

Urbanization rates: Dillinger (1979).

Exchange rates: International Monetary Fund, International
Financial Statistics, various issues., The single exception was Ghana., During
the sample period the Ghanaian cedl was so grossly overvalued that we used a
conservative unofficial estimate of the exchange rate, 22 cedis to the dollar.
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