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. I, Introduction

ﬂﬁe quickeniﬁg pace of urbanization in the dcvgloping.world has
accelerated its shelter needs, It has been estimated that, while urban
" households accounted for 34 percent ofhthose living in absolute poverty in
1980, they are.projected to make up to 57 peréént by the end of the century
(World Bank, 1980). 1Im response, national housing agencies, frequently
financed b§ the multilateral aid agehciés, have recently invested billions
of dollars in innovative urban development projects which are designed to
allevi;te the constraints restricting the supply of adequaﬁe shelter to
‘the needy.- The approach stressés the delivery, not just of physical units
of'housing,_bué of a package of complementary‘services, sucﬁ as water,
electricity, sewage systems, waste disposal, and community facilities.

Despite the large ihvestmeﬁts implied by these urban dévelopment
projects currenfly being undertaken in developing countrigs,1 poliéy makers
- and project maﬁagersAhave'not had access to much information regarding the
magnitude and the distribution of their benefits, Measures of- these benefits
.are'comﬁlicated by the ﬁeterogeneous nature of the ;ommodity being provided.
-Housing prqjecté yieid a flow of consumable services that depend upon the
characteristics of the projeét components: the qﬁantity and quality of the
structures, the land on whicﬁ they afe built, the neighborhoods in which
they are loéated; and the level of urban services with which they are provided,
jSincé the costs depend on the components in a project package, it is crucial
to know how the intended'benefiéiaries rank those components and to what extent
they are willing to trade one for another.2 For example, a project in a city
that is richer but more densely pppulated would likely require a different set

of.hqusing,characteristics (such as higher quality and less space) from a



project in a city that ié poorer and more spréad out, LIf the same level of
benefits‘is intended to be delivered to each project,. or if each project is to
be built at the same cost.’ ;n order to make the appropriate choices; préject
plannerg must have information on thé ;rade-offs that households are willing
to make among housing characteristics, if.they are also concerned about the
distribution of benefits, they must a}so know how these tradeoffs vary by

‘ household type,

Anothef feasoﬁ for finding ouf about the extent and incidence of benefits
has to do with cost recovery, In addition.to efficiency considerations,
financial constraints have forced the .countries undertakiqg these new projects
to impose user charges.' Up.to now, the bases for the appropriate levels of
these charges have been rules of thumb about the ability to pay based on
aggregate expenditu;e_data on the éroportion of household expenditures devoted to
-housing; It is clear, however, that éhis proﬁértion depends on the package
. of services being offered, The iﬂivation of willingness to pay schedules for
each of the différept.services that compose a housing project would allow the
planner to maké pfior estimates of the extent of cost recovery for alternative
project packages,

The appropriate methodology for addressing these issues can be drawn
in‘the now-extensive-liﬁer#ture on'the.demand for'urban housing characteristics,
The copceptual and empirical frameﬁork upon which most of the analyses is
presented in Rosen (1974), Wwhile the applications'have been numerous, they
have focussed almost  exclusively on developed country examples.3 Only Quigley
(1982) and Folléin{gg al (1982) have investigated the willingness to pay for
housing charaqferistics in develﬁping countries, These two studies bring

dissimilar approaches to the estimation of characteristics demand in handling



difforent issues--the Korcan demand for space in Follain et al and thc.bencfits
of a styiized Salvadorean housing program in Quigley. Thus, it is difficult .

to make comparisons and draw out some general lessons which may be more widely
épplicable. |

This paper applies a unifofm methodology to household-level data sets
from five cities of varying size in three developing countries: Colombia,

Korea, and the Philippines, This rich informatio; source provides the basis

- for what we believe is the first cross-country analysis of the characteristics
demand literature. Also, unlike the previous studies, we focus on identifying

the structure of preferences over a whole rangé of housing characteristics.

Our results reveal a significant amount about how these might be comparable -
across disparate societies and we indicate how such information may serve as

useful inputs toe project developﬁent. In particular, the willingness to pay

for quantity, quality, services, neighborhood and access, as well as how households
"are willing to trade among characteristics will be estimated and compared

across cities.

Section II will present the methodology and review the refinements we
introduce to circumvent the pitfalls which have been identified in the literature,
This is followed by Section III which describes the data base and the variables
used, and Section IV which presents the empirical results, Section V briefly

summarizes the policy implications of the results as well as more specific

uses to which the methodology can be put,

II., ‘Theoretical Framework

The methodology used in this paper follows closely Quigley's important
adaptation of Rosen's two-step method of calculéting the demand for housing

characteristics by estimating the paraméters of an explicit utility function,



These estimates are then used to measure willingness to pay as the amount

of consumption of non-housing commodities a household would be willing to
give up to obtain another unit of each housing characteristic. The procedure,
of course, is'equivalent to estimating the appropriate marginal rates of'
sﬁbstitutiqn (MRS).

Each household consumes z, which is a vector of housing characteristics,
and x, a composite of all other goods; the price of which is unity., Households
choose_their consumption bundle subject to a budget constraint where income,

y, 1is exhéusted by their purchases of x and z, the housing bundle, The prices
of the characteristicé that make up the housing bundle are not directly observed.
Only market rent p(z), which is the amount paid for the entire bundle, are
observed. Furthermdre, the characteristics are jointly priced non-linearly,

Thg budget constraint is thus y =p(z) +x.

A generalized constant elasticity of substitution (GCES) utility function,
which provides enough résfrictions to enable us to ensure that the observed
bundles of x and z will identify points along an indifference curve, is assumed.
The representative household must choose its consumption bundle (z,x) by
solving the following constrained maximization problem:

m Y- 0]
Max u=[ Za.z, 3 +x% + AMy-p(z)-x] @)
Z,X . j=1 JJ
where: aj, Yj’ ¢, ¢ are parameters; \ = a Lagrange multiplier. The first-order
conditions yield:

) m Yj £ ¢-1 yi-l
(3u/3z,) = ¢uljflujzj T+ x ] (v o 2, ) = A(Dplazi)‘
1=1,...,m (2a)
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. Yy oo ' .
(2u/3x) = éulr cujz.1 ] + x| £X = )\ ' (2b)

y = p(z) + x ' ‘ | (2¢)



Equations (2a) to (2c) represent a system of m+2 cquations and m+2
unknowns (z,X,\). Simplifying the system will yield:

v.-1

P; =.(Yiaie-1)zi [y-p@I17 % il,...,m. - (€

where p; = 8p/Bzi. The right hand side of (3) would thus be the marginal

rate of substitution (MRS) in consumption between z; and x, This measures

the amount of consumption of all other goods (x) that an individual is willing

to pay for another unit of the ith characteristic.4 In household equilibrium

this must equal the unobserved marginal price of that characteristic, P
Because of fhe complicated nature of the GCES utility function and

the (as yet) unspecified nonlinear form of p(z), it is not possible to derive

the reduced form of (3) to obtain the demand functions, Thus, the goal of

this paper is to estimate jointly the system of m equations depicted in (3).

(See Murray, 1975, 1978, for similar attempts at estimating first order

conditions,) The biggest obstacle to achieving this is that the pi's are

not observable. Folloﬁing Rosgn's suggestion we assume that the pi's can

be calculated from a market determined price structure, p(z), which relates

rents to housing characteristics., Since we do not have any prior notions about

the shape of this hedonic relationship, we use.the Box-Cox model which searches

over alternative functional forms:

n

A
(" - 1)/x =8 4+ LRz +y for A #1 (4)
0 4.y
j=1
where the 's are market-determined parameters, and ) 1is a parameter

" used to transform p to do Box-Cox analysis, and u 1is an error term.

Nonlinear methods are used to find the optimal A. Thus,
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Taking derivatives, we obtain an expression for Pyt

.. ” w1 . .(1-N)
Py = RI(1+ 2B + 2 ji]ejzjl = B,p (6)

which varies hy observation.
The two step procedure is thus (a) to estimate (4) and calculate

(6); () to'use“pi from (6) in the log-linear estimation of (3):

log Py = 1Og(Y1d3/€) + (Yi - 1)log 7yt (1 - €)logly~-p&x)I+E (7)

for 1 = 1,...,m, where é_is.an error term. The estimated coefficients
of (7) will identify the parameters of the utility function.

It is useful to reiterate that the system of first order conditions
that is to be estiﬁated jointly, the m equations of (7), is not a compensated
demand system, This aleviates the need to specify the suppl? side explicitly.5
We simply assume that households accept the price structure p(z) as given,
which is justifiable becausé of the micro-level data sct., Quigley (1982) has
shown that, if the nonlinear hedonic function is known with certainty, the
parameters of the utility function can be inferred from observétions made on the
utility-maximizing choices of the sample households. Observed marginal prices
and éorresponding consumption bundles can trace out a utility contour, for a
sémple of houscholds who differ with respect to paramcters such as income
but who face thg same indifference map.

A number of issues need to be discussed to relate this approach with
thaf taken in the literature. Firs; of all, we favor the method of

starting from an assumed known indifference map to ad hoc assumptions that



enables us . to estimate cmnpcn§dtcd demand  functlons, such ag pi==[(z,y,houuchuld
-charactcfistics). The latter apprdhch masks the general difficulty in deriving
reduced form functions given well-behaved utility functions and nonlinearities
in p(2). furthermore? as Brown and Rosen (1982) have recently pointed out,
because the pi}s are exact combingtions of the arguments in f(°), they may not
add any information to that already provided by observationg on quantities.

Prior restfictions on the demand system and the hedonic functional forms are
required if we are to avoid this problem, An explicit utility function and

" hedonic price relationmship prevents the imposition of the neéessary restrictions
from being arbitrary.

Seéondl&, the form of (7) requires some econometric refinements, The
system must be estimated jointly, i.e., with the appropriate cross-equation
restraints. Instrumental variable techniques are used to overcome the

_simultaneity problem caused by the presence of z; on the right hand side of (7)
" and the fact that Bi is a function of the z, as well, - This permits us
to obtain consistent estimates of the ﬁtility function parameters (except for
¢ which is arbitrary).6

Thirdly, it should be noted that the approach can be compared to that
'taken by Follain et al in their study of crowding in Korea, which is an application
of Wheaton's ﬁid>rent framework, That study estimates the parameters of the
GCES utility function by dividing the sample into groups of equal gtilit&. It
is assumed thaé the researcher has enough informatioﬁ to be able to tell which
socio-economic characteristics separate houscholds into these groups.7 Within
each group, hquseholds may consume different bundles of characteristies but
in such a combination so as to yield the same level of utility. Thﬁse households

who consume "less housing' would also need to pay less. The parameters of



the uﬁility function can then be est favted Lo cach group,  Jhe meLlhod we

use différs from this approach since we arc not required to identify houscholds
of equal utility. We only need.to‘assume that the sample houscholds

maximize utility. Furthermore, we assume that all households face the same
utility parameters,

Finally, the system defined in (7) is eétimated only for continuous
variables, sinée the marginal prices, %i’ which we use as the dependent variables,
éannot be degive& from the hedomic equation, An alternative method of deriving
the willingness to pay for dichotomous variables is used, For most of the
samples, there is only one dichotomous var;able (although the variable itself
differs with thé city). Let us call this variable z . There are n continuous
variables, The utility function is thus

¥ A

n .
caz%+ D&z +xt
u =gz + i o,z2," +x . 4 (8)

The estimating procedure outlined above enables us to obtain estimates only
of &j, Qj’ % for j=1,...,n, However, for all households who choose not to-consume
z, ‘(for whom z°=0), these parameters are sufficient to calculate a measure

of the maximum utility attained by these households:
.n ~ .
A J € : .
u = X d.z.” +x  for all observations zo=0 .

We also know that, within this subgroup, variations in the levels of maximum
utility achieved occur among households because of differences in household
characteristics, It is assumed that income, y, and household size, N, capture

-these differences, The following equation is estimated:

ﬁ°‘= g(y,N) for all observations z =0, : 9)



9 .

where § signify the estimated coofficlents. Under the assumption that: the
behavioral relationship it implies is applicable to all households, equation (9)
is fhen used to predict ﬁ1,~the utility achieved by households who consume

z (z°=1). '(Note that, otherwise, we would not be able to use the céefficients
of the‘continuous variables alone to calculate this utility level because we have
no estimates. of a or‘yo.)' The rent, pl,.that a household (for whom zo=1)

would be willing to pay if it did not have z  can be calculated from:
~ nAI\,Y‘. . % .
= T.q.z.0 + (y-p,) for all observations z =1, (10)
Y . ‘ 71 o
This amount is compared with the rent actually paid, p. The difference

is the willingness to pay for z -

I1I. The Data

The analysis is carried out for five cities in three developing countries:
' Davao, a mediumrsized.city in the southern Philippines; Bogota and Cali, which
are,.respectively, the-largest and second largest cities in Colombia; Seoul,

the capital of Korea, and Busan, located in southern Korea. While all three

are classified as rapidlf urbanizing "middle income'" countries by the World Bank,
tﬁere is still a substantial amount of variation among them to warrant interesting
comparisons,

The Davao sample is a random draw of households representing all socio-
economic strata, from a sampling frame derived by updating master lists of the
Philippine Census. The interviews were conducted in 1979 by the Davao Action
Iﬁformation Center, a ﬁon—profit foundation directed by Professor Robert A,
Hackehberg of the University of Colorado, Moge information on how the sample
was stratified and how the data were collected can be found in Hackenberg

(forthcoming). In order to make the results comparable to the other studies,

the 889 renters and 952 owners do not include squatters.9
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The Colombian sqmplcs consist of 1,862 Bogota and 521 Cali houscholds,
The data werc obtained from the World Bank sponsorcd City Study which conducted
household surveys on randomly selected households of the ecity wide popuiation
in 1978. Since the data have been extensively described elsewhere (see
Iﬁgram, 1980, and Mohan, 1981 as two examples), only the variables of particular
interest are discussed. All but one of the variables are those used and
defined by. Ingram in his study of housing demand in Bogota and Cali. 1In
addition, the subsamples analyzed here are the same as those used by Ingram.
The subsamples differ from the complete sample in only minor ways, such as

the elimination of certain very low or very high income houséholds.

The Korcan data were obtained from the 1979 housing survey of urban
househiolds conducted jointly by the Korean National Bureau of Statistics
and the Korean Housing Bank. The survey used the 1975 census sampling
frame. There is some concern that this data base may be blased in that
.condominium dwellers of Seoul were left out of the survey. The 6,000
households in the survey came from over 20 citles. This paper focuses
only on Seou] and Busan. Since the original sample was not stratified
by city, the Seoul and Busan results may not be fully representative.

The variables used in the analysis are listed in Table 1. The
avérage values are summarized in Tables 2a and 2b, There are, in
general, four groups of variables to describe dwelliqg unit
charaqteristics: size, quality, wurban services, and neighborhood
including location. The variables which are actually used for each city
are limited by data availability. While we tried to make the data as
comparable as.possible. certain measures simply could not be constructed
for all cities. For Davao, for example, there is only one size
variable, which is ihe number of rooms in the dwelling unit, while for

the<Colqmb£ag cities, measures of living area were included.
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Some of the quality variéblcs arc continuous indices which érc
explained in Table 2, as is the variable for the availability of sanitary
services. The calculation of the indices follows closely that of Quigley.
" " These indices will facilitate the derivation of marginal prices in later
stages of the analysis. We experimented with dichotomous formg of these
variables (that is, a different variable for each value of the index). The
explaﬁaﬁory power of the estimating equations did not change significantly.

The neighborhood characteristics are proxied by average incomé in
the district in which the household i1s located. For Davao, this is a
neighborhood variable because the enumeration districts are barangays
(the‘ smallest administrative wunit in the country) which. have
approximate]y.IOO contiguously located households. For the Colombian
cities, the neighborhood is the communa, which is a neighborhood that is
similar to the barangay in size, as well as 1o function. For the Korean
cities, neighburhoods are defined as enumeration districts..

The Davao location variable is.the distance of that barangay from
the CBD, which is fairly well defined in Davao as the City Hall sand

Central plaza. For Colombia the cata allows us to develop an access

variable defined as follows for this study:

ACCESS = wl*CBDIST + wz*DISTZ + ...t w]3*DISTl3

whefe each w, is the percentage of total employment in a particular city

i
(Rogota or Cali) that 1is employed in each of the work zones designated
-~ by lngram; CBDIST 1s the distance from a residence to the Central
Business District (CBD); DIST2 - DIST13 are the distances from a

residence to the communa in each work zone with the highest amount of



emplqyment, This measure captures the attrnction, not only of the CBD,

but of other 1ocat16ns as well and 1s more appropriate for

multi-centered cities. |

In addition'to the ACCESS variable created above, we alsgo have
construcfed, from the data bases, a number of variables important to the
analysis, - As a measure of permanent income, we used the pre&icted value of
a.regression of current income on variables which attempt to cabture the overall
lifetime eafnings capacity and assets of households, For the Korean and
Philippine samples, this inéludes measures of: sex of head, age of head,
household size and composition, occupation, holdings’of furniture and appliance,
eduéatioq of-the head and housing tenure. For the Colombian samples, the
same measures are used plus morevdetailed information on the source and
extent of property ownership, The results of these regressions, for the
different cities, are not presented ip this paper but are available from the

;uthors,

‘The other.computation that is crucial to the analysis is the computation
of imputed monthl& rent for owners, A common rule of thumb for analysis in
the developed countries is to assume that imputed rent is 1 percent of value,

. Unfortunately, this rule is not alﬁays correct and is likely to vary inversely
with the inflation rate of a country, The information that is available from
the Colombian survey that suggests the rule of thumb (rent =,01 value) is a
good approximation.10 This figure is also used for the Philippines because
we lack any firm evidence to the contfary. Future work should investigate the

appropriateness of this assumption.



The rent to value ratfo is ascumed to be one-half of 1 percent for
Korea. A different and smaller number is usrcd for Korea because it is
'be]icved the rate of capital gains expectations was much larger in Korea
1nl1979 than in Colombia. When inflationary expectations are higher,
landlords require a smaller rental‘rate in order to earn the market rate
of return, There is little evidence available from the survey to'firmly
establish the exact rental rate, but what evidence does exist, is consistent

' 11
with the assumption of a monthly rental rate of one-half of 1 percent.

finally, the dollar values are all reported in 1983 U.S. dollars.
This is done in order to facilitate éomparisons among countries, To do
this the following assumptions are made regarding exchange rates: 1 $US
= 7.8 Philippine pesos (1979); 1 $US = 484 Korean won (1979); and 1 $US
= 39.10.Colomb{an pesos (1978). The source‘for‘these exchange rates is

the average exchange rate published in the International Financial

" Statistics serles. The U.S. consumer price index is then used to bring

these numbers up to 1983 values.



14
IV. Results

First, the results of the two-step estimation procequre4-£he hedonic
estiﬁation of (4) and the estimate of the reduced form parameters of the
first-order conditioﬁs (7)--are presented.j These results are only briefly
discussed in order to focus the paper on how they are used to compute a
very useful summary measufe of the results--the marginal rate of substitution
(MRS) between. a characteristic and the non-housing commodity. Since
the non-housing characteristic is assumed to have a price of unity, the
MRS becomes a measure of how much households are willing to pay for one

more unit of the housing characteristic.

The Hedonic Estimates

The f;rst step involves the estimation of an equation that predicts
" the rent (or‘imputéd reﬁt)‘of a particular housing unit as a function of
its physical and neighborhood characteristics (equation (4)). The -
independent variables in the equation vary by country and, for the case
of the Philippines, by tenure. The estimates of the hedonic equations
for the three countries are presented as Tables A-la and A-lb of the Appendix.
Ten different equafioné are presented since there are two cities in both
Korea.and Colombia. |

Tﬁe choice of independent variables was based on availability and
prior notions regarding the most important determinants of rent. While
sdme coefficient estimates do not conform to ouf a priori expectations,
particularly in Colombia, ﬁhe prdblem is not a serious oné. The most
impoftant variables--size and quality measures--consistently produce signs

in accord with our expectations.
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Since the fuoetiohal form for the hedonic equation cannot, ln
general, be specified on theoreticai grounds (see Rosen, 1974), we
follow other urban economists in_using a Box-Cox framework to search
for the appropriate one (see, for example, Goodman, 1978; Linneman,
1981; Halvorsen and Pollakowski, 1981 and Quigley, 1982).. The estimation
procedure used to obtain the parameters of (4) is non-linear least squares.
Essentially, this procedure searches over all values of the functional
form parameter (A = lamda’) to find the parameter estimates which minimize
ithe sum of the squared residuals.12 This procedure produces unbiased and
consistent estimates of the parameters, but it does not generally produce
onbiased estimates of the‘t-statistics. Indeed, the procedure tends to
overstate the t-statistics (see Spitzer [1982] and Blackley, Follain and
Oondrich [1983]). As a result, t-statistics are not reported in Tables
A-la and A*lb.lj |

The space, quality and service.variables perform the most
consistently. The coefficients for ROOMS and DUAREA are always positive.
The quality variables generally have positive signs, but WALLQ is
negative for Bogota renters. The urban service variables--TOILET, PIPED,
PHONE, COLLGAR and WIRE--all have the appropriate positive sign in their

coefficient estimates.

As expected,’neighborhood incomes are positively related to rental
values. This captures externalities among dwellings in close proximity
to one another. In order to also determine whether or not the monthly
rents are also affected by the variability of income within a neighborhood,
VMEANINC is included in the regression. while greater income variation
is associated with looer values in Davao, the findings for the other cities

are mixed.
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The ]oc5t1on variables generaliy have the‘righl sign. For bavao,
the data'allow us only to use distance to the CBD as a variable to
capture the desirability of a particular location. A more sophisticated
measure which éleo‘includes‘the impact of other pbssible location of
employers 1s available for the Colombian cities. The negative
coefficiénta of‘ these ‘variables validates the hypotheses of basic
location models. The Korean data bhase does not have any distance
measures.

The results of the estimates are used to obtain (6), the marginal
price of each characteristic that is a continuous variable. These prices
are contained in Tables A-2a and A-2b of the Appendix. The prices are
the averages of the prices for each household in the particular sample.
The érices indiqate how much the market price of a unit would change
rather than the amount a particular household would be willing to pay
.for an additional unit of a characteristic. It is this latter measure
that is of mosf interest to policymakers. The prices summarized in A-2a
and A-2b are used as the dependent variables in (7) to identify willingness

to pay.

Estimates of the U'tility Function Parameters

The goal of this stage of“the analysis 1s to provide estimates of
the parameters of tﬁe GCES utility function. 1In order to do this, a
system of equations 1s estimated. The number of equations in the system
equals the number of cbptinuous characteristics estimated in the hedonic
equation.minus the nﬁmber of characteristics that have the unexpected
sign in the hedoﬁic. . Consequéntly, the exact specification of the

system of demand equat1ons.véries by city and tenure type.
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Each cystem of equatfons s ot lnnted by Ur«llnury Least Squarces
(nns} with two restrictions. One, the coecfficient of the log of
(PERMINC - RENT) s equg] acrose all equations; and, two, the
coefficient of HHSIZE plhs the coetficient of the space measure (eith;r
POOMS or DUAREA) sum to minug‘unity. This is done to keep the model
internally consistent with the hedonic results which provide estimates
. not of the price of ‘an additional room per person (or square meter of
l1iving space per person), but rather of the price of an additional room

(or square meter of living- space). This 16 a difference between our
estimatés and thosé produced by'Quig1ey 11982].
in addition to these two restrictions, an instrumental variahles
approach 1s wysed. Fach right;hand side variable in the model 1is
replaced by jts predicted value from a régression that has as
iﬁdependent variables household current income, household permanent income
‘and household size. | |
The results of the estimation are contained in Tables A-3a and
A-3b'of the Appendix. 1In and of themselves, these estimates are not very
interesting since they are estimates of reduced form coefficients. However,

we use these coefficients to derive measures of willingness to pay through

equation (3).

Willingness -to Pay Estimates

Tables 3a and 3b contain MRSs for each characteristic at the mean.14

Consider, first, the willingness to pay measures of the various quantity
VariaBles: ROOMS, DUAREA and SPACE. The latter variable is constructed
for Colombia and Korea to calculate the MRS for a 10 square meter room,

a size which is quite common in this sample. It is between the average
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size of a room occupied by Koréan renters and that occupied by Colombian
renters. We have no size information for Davao residents.

In comparing the results across countries, a most-consistent finding
is the relatively largé premium on quantity in the Korean cities, where
the éverage household is willing to pay considerably more for an extra
room ($15-$39 per month) than the average Colombian ($.21-$12 per month)
or Filipino ($2-$3.50 pér month) household. These figures correspond

roughly to about the following percentages of rent:

Ouners ~ Renters
Colombia 2-5% < 1-8%
Korea 5-8% 27-35%
Philippines 10% 15%

Renters also seem to be willing to devote a greater proportion of rent to
| the purchase of another room, altbough strict comparisons betwéen renters and
ownefs cannot be.made due to differences in rental measures. |
Since the ROOMS variable may be a reflection of privacy rather
than tﬁe size characteristic, we also calculated the willingness to pay
for SPACE, or a 10 m2 room. The differences were equally striking. Koreans
are willing to pay $42-$53/month (10-50% of rent) compared to Colombians
$3-815/month (2-4%). 1In addit}on,-the figures of MRS per room can be
multiplied by HHSIZE to determine the desirability of less crowding--the
willingness to pay for one more person per room. Korean WTP is more than
double their Colombia or Philippine counterparts, except for Cali owners.1
"Similar types of comparisons can be made concerning the quality and
service variables, but the comparisons are made difficult by che.fac; that
the indexes measure different things. Consequently, only a few examples
. are discussed to’illuStrate how the numbers can be used. Consider the

quality variables which can be compared for Colombia and the Philippines



(the Korea data have no such chqractcristics), WALLQ and FLOORQ.  low
much on average are houscholds willing to pay to achieve the next highes;
. value of tﬁe quality index? To obtain a brick wall (for residents of
Bogota and Cali) or a smoothly finished wall (for residents of Davao),

the average household is willing to spend per month (in 1983 U.S.

. dbllars)16~
. Bogota Cali Davao
Renters . - 2.69 1.33
Oowners - 3.96 3.71 . 2.51

These figures correspond to roughly 2-4% (Coldmbian cities) and 6-12% (Davao)
of monthly rent. To obtain tile flooring, the average household is willing

to devote per month:

Bogota Cali Davao
" Renters 6.95  7.43 5.06
Owners ) 53.00 39.56 7.42

The average owners in the three cities are willing.to spend more than
renters and up to a fairly narrow range of 22-34% of implicit monthly
rent to upgrade. the quality of their floor from cement or wood to tile.
The same formulas can be applied for the TOILET and other service
characteristics. To obtaip a flush toilet the willingness to.pay of the

average household in each city is:

Bogata Cali Seoul Busan Davao
Renters 18.20 11.80 21.05 19.07 2.05
Owners 12.27 4.66 57.42 40.72 .93

The average Korean houséholds and the average Colombian renter households

are willing to deyote 15-22% of monthly rent to upgrade their sanitary
facilities from pit latrines (or less) to flush toilets. Average Colombian
owners and Davao residents already consume relatively high quality facilities
and are willing to devote only 3;9% of monthly rent for the provision.of

flush toilets.
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The other service variables of Table 3 hre‘dichotomous and the
method outlined in Section II is used to calculate willingness to pay-
Comparisons across countries are not possible because of differences in
tﬁe nature of the variables for which data were available. The average
" . Davao residents are willing.to pay almost $13.00 for an electrical
connection, an amount which is over half its currently monthly rent. Since
these variables’ (phone connection, garbage éollection, electrical connection)
are ﬁot_crucial to ;he anaiysis, we have not presented the results of the
intermédiate steps to obtain the results. The estimates of equations €))
and (10) are available from the authors.

Information about the valuations households place on neighborhood
characteristics is quite important. Many projects lead to éhanges in the
type of neighborhood househol&s locate. This may have a significant.impact.
on the externalfties distributed among the population. Neighborhood income
_(MEANINC), for example, might be highly correlated with a number of
desirable neighborhood features such as school quality, beauty, crime, -
and other urban amenitiesAand disamenities. Is there scope for raising
project benefits simpl& by 'rearranging" households?

Consider $100 in MEANINC, neighborhood mean income. This corresponds
to about a 207 improvement in neighborhood income for the average Colombian
and Kprean renter households; 11-147% for Korean owners; and 37% for Davao
residents. Tables 3a and 3b indicate that the willingness to pay for
these improvements are small. Colombian and Korean households are willing
to pay~iess than.1% of monthly rent for such improvements. Davao residents
are willing té‘pay around 1-3 percent of rent. We .conclude that the
perceivgd ben?fits due to externalities are small.

The same type of statement can be made with regard to the measure

of the dispersion of the income of the neighborhood. The average household
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'appcars.to be unwilling to pay much o hnve a homogeﬁeous neighborhood --at
least, a homogeneous one defined in Lerms of incqme dispersion.

- Finally, location is of great importance in a public program's
benefit and coét calculation if it is to provide housing services. We were
able to calculate the Qillingness to pay for access, measured in two ways.
Tﬁe measure in Davao is DIST (kilometers to the Central Business District).
Living one kilometer closer to the CBD is worth about $.55 for renters
and $.18 for owners; Or, put différently, a renter would be willing to
pay about 2 percent more in rent to move from his ave?age location (1.66
kilometers) to a location oﬁe kilometer closer to the CBD. We would
consider this a relatively modest amount. It is not surprising given
that households live so close to the CBD already. It suggests, therefore,
that the location of a project at the Davao CBD or a couple of kilometers
away would not Aake much difference to the success of the project. This

_may. be significant depending on acquisition costs of alternative sites.

A more general access measure is used for Colombia that measures
the general attractiveness of a location to major employment centers.
(Place -of -work data were not available for the other countries.) It is,
howevef, ﬁuite closely correlated with distance to the CBD since the. CBD
-is the single ﬁost important employment center in Bogota and Cali. The
MRSs indicate that households in Colombia are genérally willing to pay
more to obtain access to employment than the Davap-resi&ents.are willing
to pay to be closer to thg CBD. Renters in both Cali and Bogota are willing
to pay between $2.58 and $6.38 to live closer to work centers. Bogota
owners,.on the other haﬁd, are not willing‘to pay a premium for access to

employment centers. The very large number for Cali owners must be the’



22

resullt of a quirk in the sample, such as an unidentified outlicrt

Trade -offs Among Characteristics

A potentiaily useful way of interpreting the results outlined in
thg previous subgection is to derive the amount of one characteristic a
household would be williﬁg,to give up for an additioﬁal unit of some
éther characteristic. This can be done simply byldividing the MRS of
any two characteristics. Because of the large number of possible
"matchings" possible, we £0cus the discussion on only a few policy-relevant
ones.

Project designers are frequently faced with the choice of quantity
‘versus service or étructural quality. For a particular target population,
" to what extent can size be substituted for quality to provide the same
level of benefits? In some countries, higher quaiity materials may have
to be imported and thus costly whilé land may be relatively expensive.
.In others, such as countries that are more highl& developed, materials
inputs may be cheap but land in their dense cities may be at a premium.

For our samples, the following results are found:

.Bogota Cali Seoul Busan Davao

Renters ROOMS/WALLQ - .67 - - 1.52
ROOMS/TOILET .0l 37 .37 3.11  3.51
Owners ROOMS/WALLQ . .10 1.19 - - 47
ROOMS/TOILET .08 .79 .16 .47 5.73

The figures are.the numbers of units of quality households are willing
‘to trade off for one more room. The Davao average renter, for example,
would be indifferent between an‘additional room and shifting from its
présent wall quality (ipdex value =2.5) to a brick wall (index value
=4 ~ 2.5+1.52). However, it is difficult to infer any general trends

in the trade-off between rooms and wall quality. For all subsamples



excepl Davao residonts and Busan renlers, spot clasticities indicnpc that
the averape housohold would be indifferent between a doubling of rooms
and less than doubling of the toilet facilities index.

" Another critical concern is quantity versus location. Using
‘ elasticities, we can calculate the number of rooms that a household

would be willing to give up to be located at the CBD:

. Bogota Cali Davao
Renters .002 .25 .21
Owners - - .39

This indicates that the average Davao owner, who is located 2.48 kilometers
from the CBD, would be willingAto give up only .4 of one room to be located
at fhe CBD, wﬁile the average Davao ?enter, would be willing to give up .2
of a room. Colombian renters and owners are alsolwilling to give up very

. little room to have the best access measure possible.

.Willingness to Pay by Household Characteristics

. This section presents estimates of the MRSs for all the characteristics

Sy household size (Tables 4a-4c) broken down by three categories (1-2
persons; 3-5 persons; greafer than 5 persons) and by permanent income
quintile (Tables 5a-5c). These measures are important since houéing programs
arglmeantvfor éarticular "target' groups whose willingness to pay may differ
.from'that‘of the average household. The distributional implications of
alternative bundles of services provided would also be useful to obtain,
since most housing projects encompass a fairly wide range of household
types.

The‘ﬁost interesting finding from Tables 5a-5c is that the willingness
to pay for -an additional unit of a dwelling's size declines with household

size. This.is so for all measures of quantity: ROOMS, DUAREA and SPACE.



2

In almost every subsample (except fLor Korcan renters, Lor whom Lhe
differences are small), the average 1-2 person household is willing to
pay more for one more room, 5ne more square meter or one more 10 m~ room
than the average household with greater than ‘5 members.

How &o we explain these results? As household sizes rise the
willingness ‘to pay curve will shift out. At the same level of
quantity, willingness to pay rises. However, larger households will also
tend to occupy more space.” This will tend to lower their willingness to
pay for additional space. Thus, our results indicate that a housing project
which added more space to what households already'éonsumed Qould be
more beneficial to the avergge small household than the average large
‘household.

The results regardiﬁg the other groups of variables are not as
dramatic but remain of ?ope interest. ‘Willingness to pay fof quality and
urban services tends to rise as household size increases, except'for
Colombia where no marked pattern can be discerned. There is also some
evidence that the willingness to pay for access rises with household size.
Larger households in Davao, for example, would benefit more from a project
‘closer to the CBD than smaller households.

Tables 6a-6c focus on the variation in the willingness Eo'pay
'measures by permanent income quintiles. Renters in Korea and all Davao
residents show an increased willingness to pay for an additional room as
income rises. Fof these houseﬁold#, consider a project that increased
the number of rodms. If the target beneficiary population varied by
income, the benefits of such a préject would be regressive. The opposite

pattern holds for Colombian renters and Korean owners.



Now consider the variations in thé MRSs for the quality and urban
service vnri.ab].es-ﬂ"fRU(!Q, WALLQ, FLOORQ, ROOFQ, and TOLLET--by income.
The pattern reveals that the MRSs fér almost all of the quality variables
and the toilétvfacilities index increase substantially and diréctly with
income. The MRS for STRUCQ in Davao shows this péttern most clearly.

It increases by almost 7 times for renters anq almost 10 times for

owners as one moves from the lowest to the highest income quintile.
‘Similarly dramatic increases are seen for WALLQ and FLOORQ in Davao

“and the Colombian Citiés. (A notable exception to the pattern involves

" the lowest incéme quintile for Colombian households, which we attribute
to the probable presence of a few outliers.) fhese results inQicate that
a project that traded off increased size for greater structural quality
and increased ufban-services would benefit a richer Colombian household
more than é poorer one.

The tables reveal an interesting link between the deéirability of
being in‘a higher income neighborhood and household income. The willingness
to pay for'being in a richer neighborhood rises with in¢ome for almost
every subsample. This re§eals that richer households have the most to
gain in terms of externalitiesvassociatéd with the neighborhood--and
the most to loée in being rélegated to a poorer one. The link also appears
to be stronger for owners than renters, but this difference is not
consistently large and given the previously stated caveat regarding owner-
renter compa;isons,.its importance should not be stressed.

Since the willingness to pay for a better location.is not estimated
for Bogota ﬁwne;s (due to its poor performance in the hedonic) or for any

of the Korean cities, and due to the fact that the number for Cali owners
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is.unreasonable, only the MRS calculations for the following groups are
méan&ngful:‘ Bogot& renters, Cali renters, and Davao renters and owners.

For these four cases, the MRS is positivély related to income. The average
higher income household is willing to pay more to locate closer to én employ-
ment center (for Colombian rentefs) or to the CBD (for Davao residents)

‘than the average lower income- household. The strongest link exists in

. ‘Davao and the.weakest is £or Cali renters, but even for Cali renters the

~ MRS fises from $5.93 in the lowest quintile to $7.20, a 20 percent increase.
'Tﬁps,'it is quite-reasonabie to conclude that, at least for renters, the

willingness to pay for ACCESS or DIST is quite responsive to income.



V. Conclusions

This paper has adopted the method introduced by Quigley to obtain
estimates of fhe marginal willingness ;p pay for housing characteristic |
in several developing countries. These estimates provide useful insights
‘into.the approériateness'of élternative designs of urban development projects,
In this sectioﬁ, we ‘will first review the main results deriﬁedAin the paper.
This will be followed by a brief discussion about other possible uses for
thé results,

Thé main cqnclusions revolve around the findings of the marginal
williﬁgness to pay for housing characteristics of the average houséhold in
Bogota, Cali, Seoul, Busan and Davao: (1) The average Korgan'hbusehold in
Seoul or Busan is willing to pay significantly more in absolute dollar ammounts
as well as in relétion to rent for an additional unit of living space when

compared to the Qverage Colombian or Philippine household.v (2) Ouwner
households for all the cities are willing to spend within a fairly narrow
range of 2-10% of implicit monthly rent for an additional room, For renters,
‘the;range of willingness to pay as a proportion of rent paid is considerably
wider:écross the subsamples, (3) The average Colombian or Philippine owner
household is willing to spend a hefty 22-34% of implicit monthly rent to
upgrade its floor quality to tile material. (4) fhere are large differences in
the willingness to pay for the upgrading of sanitary facilities, and these
differences depend on the current consumption., (5) ‘The benefits from
1éxternalities of neighboring properties,measured as the willingness to pay
'for‘increases in average neighborhood incomes, is small for the average
househéld. ‘Projects which attempt to "mix' household types should not overestimate

the value to poorer households of being close to richer ones, (6) Our findings
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- indicate that -the desirability of being located near the CBD is relatively
small, - Thus, ‘at least for Davao, proximity to the CBD is not a primary
source .of housing service benefits. However, proximity to employment centers

(where the CBD is only one of many centers) is important for Colombian

households.

We have also attempted to determine the distributional implications
of providing certain packages of services. This is a concern especially for
slum upgrading projects, where individual households do not apply to be
project beneficiaries Bﬁt are chosen by neighborhood to be the subjects of
on-site developmeht. Givén_the relgtively wide mix of household types which
are likely to be included in such a‘brojeét, it ié’imporfapt to trace the
distribution of bénefits.: Consider, for example, two projects, A and B, which
cost the samé. 'Project A provides smaller dwellings but higher levels of |
strucfural quality and urban ser&ices than Project B, According to ouf results
for Célombia, the benefits bf Project A would be regressive--the.richer
houéeholds'among ‘the recipient households would benefit more than poorer
houséhqlds. |

Some projects éan distinguish the characteristics of the intended
beneficiaries (such as in site;vand'services projects where participants apply'
individually).. The breakdowns of willingness té pay by household characteristics
| are, in this case, important in identifying the appropriate bundle of services
that would yield the highest beﬁefit for particular fargetvgroups. For example,
our results lend some credence to the assertions of social scientists, such as
Tufnér, that lower inCohevhouseholas place a gr;ater priority on space and

access relative to quality and the level of urban services.
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IFOULNOLLS

1The World Bank and its IDA affiliate by themselves have lent over
$4 billion in the past ten years for these shelter projects (World Bank,

1982).

2The conventional approach.to the estimation of the benefit of
the public provision ofihousing services is to assume that households
consume a compoéite bundlé of services., Household expenditures on
housing are assumed to be a suitable proxy variable to measure this
bundle, (See Muth). This approach does not ‘allow any insight; into how
households trade off one characteristic for anotﬁer, which would be
operationaliy useful, Moreover, it assumes that households agree to
rank hetefogenéous housing services that they yield, These houéing
services are the units of consumption, Households, of course, may not
'perform this ranking in precisely the same way. 1f the rankings differed
in a random fashion, then this would still allow the unbiased estimation
of a unique demand curve, However, if the rankings diffefed sy stematically,
tﬁen énalysts would have to be careful that the willingness to pay for
each group was taken into account. For example, a structure that was
located closer to a school than another but was otherwise similar to it
would most likely yield a greater flow of services to a household with

children of school age than to a household composed of a childless couple.



3 . R . s . . . .

An extensive literature review, which is contained in Follain
and Jimenez (1983), is beyond the scope of this paper. Much of the
recent work concentrates on the demand’ for air quality and include:

"Harrison and Rubinfeld (1978a, 1978b), Nelson (1978), Freeman (1979),

‘*-<ax/azila> = MRS = (u/d%,)/ (Bu/s).

5See Freeman and Blomqvist and Worley (1982) for comprehensive
discussions about the possible identification problems of systems of
demand equations., In Follain and Jimeﬁez (1983) we claim, that with
'micro level data, it is not crucial to worry about 3pecifying the supply

side since households should be price takers.

6The"instrumental variables are derived by regressing each of the
independent variables on permanent income and household size. These

results are available from the authors.

7 | moY, .
The equation u = Z a.sz + [y - p(z)] 1is rewritten as
moo Y5 1/e - '
y-p(z) = (u~- ZQ,z.7) . An error term is added to the latter

i=1 J
j=1
expression which is used as the estimating equation, Note that utility

is assumed to be constant for each'group. The groups are formed under the
assumption that households within a certain income rahge and household size

all have the same level of utility.



8Some interesting statistics arc as follows:

. Colombia Korea Philippines
GNP per capita

(1980 US$) 1,139 1,520 690
Growth Rate (%) .

(1960-1980) : 8.0 7.0 2.8
Urbanization Rate (%) 70 55 36

Growth Rate of Urban v
Population (%) 3.9 6.4 3.6

9For squaft;r households, the price structure which relates rental
or sale values go the housing characteristics would most likely differ between
households in the so-called "formaf"sector and-those in the "informal"
~ squatting sector where security of tenure varies. Depending upon the costs
.of ﬁeing evicted, for example, certain urban services, to which.relatively
few squatting households would have access, might be valued not for their

jnherent usefulness, but because they may signal greater security of tenure,

]QThe survey asks owners the imputed rental value of the unit, The
ratio of fhe meén of this variable to the mean value of the units in the
sample is appiokimately .01, It might be added that although the variable
provides some'information'aboﬁt the mean rent to value ratio, it is not used
as the dependent variable in the hedonic because the variable is believed
to be subject to more measurement effor than is the owner's estimate of the
market value of the house, Also, this would limit the comparability of the

Colombian with the other data sets.



11$hc evidence comes Lrom an analysis of the responses of about 300
households who provided information about the value of the structure and
theAchonsei being paid for the unit. The ratio allows one to calgulate
‘the rate landlqrds earn by renting the houses--that is, the imputed rental
rate, The imputed rental rate eqﬁals the market interest rate (assumed

. to be ,36) multiplied by the ratio 6f~chonsei to value, This calculation
suggests a monthly rental rate of one-half of 1 percent.

_Special computations afe required to compute rental payments for
some Korean rentérs since the form of rental tenure takes many different
forms in Korea, Essentially, rental payments take two forms: monthly
payment or deduction plus interest lost on equity depoéitedAwith the land-
lofd. In order to convert the different payment schemes into a common
monthly rental cost, ‘it is assumed that the opportunity cost of funds is

36 - per year,

12Notg that the functional form parameter, lamda, is consistently
close to 0, This suggests that the semi-log specification is a good
approximation to the best-fit functional form,

13The R2 statistics give some idea of the predictive pwer of the

equations, ‘The range of the esfimates is from .339 to .650, Interestingly,
the Korean model contains both the smallest and the largest values of R2.

141The exact equations for the MRS between characteristic i and the
numer aire (#D are:

-1

YyoY4
Yiui HHSTZE z1 v
MRSi = . 1 {1 = ROOMS & DUAREA
€ (PERMINC - RENT) .
Yy, 0, 2 Yi—] .
MRS, = 14 4 i for all other 1i's.

"¢ (PERMING - RENT)®™



For the Philippine data, the MRS's are computed at the mean of each

characteristic., For Colombia and Korea, they are computed at the mean MRS,

15,.. .
The WIP flggres are (Us§ for an additional room per person):
Bogota Cali Seoul Busan ' Davao.
Renters .90 21,62 50.35 136,07 19,26
Owners 22,56 67,98 44,20 111,93 13.61

]6The calculations are derived as follows: Spot elasticities are
calculafed for each city as e = (Ax/i)/(Azi/Ei) = MRS (Eilij for éhe ith
chargcteristic and average values x and Ei' The willingness to pay for
(Az:/Ei), the percentage difference between the actual consump#ion of the

ith characteristic and the next highest value of the index, would be

*_ -
Ax = e(Azi/zi)x.

-

17

A separate division is used for renters and owners in Colombia
‘and Korea. The observations for Davao are also broken down into income

quintiles, but the division is the same for owners and renters,



TABLE L
VARIABLE LIST

Size ' ROOMS - C,K,P ~ Number of rooms in dwelling unit
DUAREA  C,K Size of living area (m’)
SPACE C,K A 10 m2 room
Quality - STRUCQ P Structural condition index: 1 =poor, 2 =average,
' 3 =good .
WALLQ c,P Wall quality index:

C:1 =scrap or variable material; 2 =adobe or wood;

3 =prefabricated; 4 =brick

P:1 =scrap, bamboo; 2 =rough lumber; 3 =smooth
FLOORQ . C,P Floor quality index:

C:1 =earth; 2 =cement or wood; 3 =tile/synthetic

‘ P:l-=earth, bamboo; 2'=wood; 3 =cement; 4 =tile

ROOFQ C Roof quality index:

1 =scrap or variable material; 2 =clay, zinc or tile;

3 =concrete or cement

Services TOILET C,K,P Sanitary quality index:
C:2 =none or shared; 3 =exclusive latrine;

4 =own toilet or septic tank

K:1 =no facility; 2 =pit latrine; 3 =flush toilet
P:1 =pit; 2 =public; 5 =private outhouse;

10 =private flush .

PIPED K Presence of piped water (1,0)
COLLGAR P Garbage collected (1,0)
WIRE P Structure wired for electricity (1 0)
PHONE P,C Phone connection (1,0)
Neighborhood DIST P Average number of kilometers from center of

enumeration district to CBD
ACCESS c Measure of accessibility defined in text
MEANINC C,K,P Average income of the neighborhood:

C: communa; K: enumeration district; P: barangay
VMEANINC C,K,P - Variability of neighborhood income:

C,K: variance of income; P: standard deVLation

Other RENT C,K,P Monthly rent for renters; imputed monthly rent

Variables ’ for owners (calculated as 1 percent of the sale
’ ' value for C and P; .5 percent of the sale value
for K)
INC C,K,P Current monthly household income
PERMINC C,K,P Permanent monthly household income (described in
_ the ‘text)
HHSIZE C,K,P Household size

Country Code: C = Colombia
' " K = Korea
P = Philippines
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TABLE  Za
MEANS OF VARIABLES : KENTERS™

COLOMBIA KOREA .| PHILIPPINES
BOGOTA . CALLL SEQUL BUSAN DAVAO
ROOMS 5.67 4.70 1.30 1.36 3.25
(3.13) _ (2.03) (.61) (.56) (1.22)
DUAREA . 67.78 © 65.35 10.99 10.56 )
(77.20) (72.30) (9.30) (5.50)
STRUCQ ‘ - S - - - 2.84
: 0.62
WALLQ 3.86 3.66 i ) 2.43
(.57) (.89) . (.53)
FLOORQ . 2.19 2.64 ) ; 2,22
(.46) (.52) (.45)
ROOFQ - 2.49 2.22 - _ _
' (.54) (.43)
“TOILET 2.98 2.91 1.52 1.30 7.97
(1.00) (1.00) (1.06) (.79) (2.98)
PIPED . ) .89 . .84 i
: (.31) (.37)
COLLGAR . S . . .67
. v (.02).
WIRE . . } _ .88
(.33)
PHONE .63 .22 S . .10
' (.48) (.42) (.o1)
DIST I i o o 1.66
(1.43)
ACCESS 7.25 3.30 ' ) ) )
: (2.03) (1.13) ,
MEANTNC? 494 .84 443.51 644 .90 574.42 278.09
ngANINca 155129.87 141031.35 20946 x 103 | 106789 x 10° 1615.00
('000) (235914.71) - (204746.19) (62871 x 103) (38730 x 103)| (1315.70)
RENT? 80.62 69.14 144,32 99.07 - 23.60
a . N
INC 409.28 405.11 546.88 502.0 249.50
a .
PERMINC", : 410.44 - 405,11 602.42 528.94 205.30
':;. .
HHSIZE : 4,27 ' . 4,08 3.75 3.90 5.44
(2.10) (2.19) (1.62) (1.76) (2.34)
X = INC - RENT , 328.66 S 335,97 402,56 | 402.93 225.90
N 1023 261 1434 512 889

a)11 figures 5re in 1983 US dollars.



TARLLE

MEANS OF VAR] ABTES: - OWNER S".
COLOMBLA . KOREA PHILIPPINES
BOGOTA CALI SEQUL BUSAN DAVAO
ROOMS 5.10 4,28 2,90 2,55 4 .01
. (2.97) (1.92) (1.50) (1.01) (1 .46)
DUAREA 173.02 124,87 79.64 67.99 -
(147.26) "(87.87) (53.45) (37.33)
STRUCQ - - - - 2,89
(0.62)
WALIQ 3,90 3.64 - - 2,45
B (0.,45) (.92) (0.54)
FLOORQ 2,06 2.40 2.24
: (.40) (.60) - - (0.52)
ROOFQ 2,42 2.18 - - -
(.53) (.43)
TOILET 3,75 - 3.,70 2,40 2,09 7.49
(.65) (.70) (.55) (0.45) (3.12)
_ PIPED - - .90 .83 -
(.31) (.38)
COLLGAR - - - - .50
' (.02)
wIRE - - - - .86
(.01)
PHONE .66 .25 - - g2
(.47) (.43) (.01)
DIST - - - - 2,48
(2.14)
ACCESS 8.14 4.12 - - -
(2 .46) (1.25)
MEANING? 574,12 489 .47 721.97 594,30 267.73
VMEANINC? 1222880,0 156660,07 13176.4 x 1¢* [ 12574 x 103 1517.90
('000) (345065 .0) (220588 ,96) (84991 x 103) | (8870 x 103) (1256.80)
RENT? 240,38 138.45 336.98 | 252.09 21,82
Ine? 678,52 528.09 879.38 723 .67 302.13
PERMINC? 678.75 528.09 794,33 674 .66 234,22
HHSIZE 5.65 5.54 5,17 5,27 6 .42
(2.28) (2.35) (1.75) (1.68) (2.65)
X = INC - RENT * 438,14 389 .64 457,35 471,58 280,31
N 837 .260 956 300 952

3711 figures are in 1983 U.S, Dollars.



TARILE

In

MARGINAL RATLE OF SUBSTIIULION: RENTERS?

COLOMBIA KOREA PHILIPPINES
BOGATA CALT SEQUL BUSAN_ DAVAQ

ROOMS .21 5.30 38,73 34,89 3.54
DUAREA - .30 .32 1.33. 1,85 --
SPACE 3.24 8.53 52,06 53.35 -
STRUCQ - - -- - 4,77
WALIQ - 7.91 -= - 2,33
FLOORQ 3,92 | 14.88 - - 6,49

| ROOFQ 8.55 36.02 - .- -
TOILET 17.84 14,20 14,21 11.21 1.01

| PIPED -- -- --
COLLGAR - -- -- - 1.38
WIRE" -- - - -- --
PHONE - - -

|p1st - - -- - .55
ACCESS 2.58 6.38 -- - --
MEANINC ,0013 .0006 ,00037 .00013 .0064
VMEANING * .00003 | .0003x7107 - .0023855
('000)

N 1023 - 261 1434 512 889

2 .
All figures are in 1983 U,S, dollars; evaluated at mean values.,

v

* signifies that this value is not computed because the variable

had the wrong sign in the hedonic equation,

-- signifies that this variable does not exist for this city,




TABLE 3L
MARGINAL RATES OF SUBSILIULION: OWNERS"
' COLOMBIA KOREA PHILIPPINES
| 'BOGOTA | CALI SEQUL |  BusAw DAVAO
ROOMS | 4,00 12,27 15,24 21,24 2.12
DUAREA 17 .30 2,40 2,04 -
SPACE 5.73 15,27 39,28 41,69 -
STRUCQ -- - -- - 7.15
WALIQ 39,57 10.30 -- - 4,57
FLOORQ 47.99 72.58 - - 4,22
ROOFQ .88 33,54 -- - -
TOILET 49,07 15.54 95,70 44,75 37
|pzPED -- - --
COLLGAR -- -- - -- -
WIRE - - - -- 12,97
PHONE - -- -
DIST -- -- -- - 1835
ACCESS % 1 le]S - - .
MEANING 013 | .01126 .00033 .00024 20031
VMEANING % .00027 - .006 x 1073 | .0001835
('000) ’
N 837 260 956 300 952

211 figures are in 1983 U,S, dollars; evaluated at mean values

%

signifies that this value is not computed because the variable
had the wrong sign in the hedonic equation

-- signifies that this variable does not exist for this city.
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TABLE 4c

Marginal Rates of Substitution for Davao by HNISTZE

Renters

Variable HHSIZE (1-2) HHSIZE (3-4) HHSIZE (> 5)
Mean of .
HHSIZE 1,93 ' 3.58 6.83
ROOMS 4,92 A 3,60 3.51
~ STRUCQ 2.89 3.64 5,63
WALLQ 1,45 ' 1.75 2.77
FLOORQ 3.95 o 4,92 7.67
TOILET .66 , .75 1.19
COLLGAR 2,35 3.11 4,14
DIST .33 : J42 .61
MEANINC . -~ ,0042 .0048 .0077
VMEANINC . .00155975 .00166985 .00280755
N 55 298 . 536
Owners
Mean of :

HHSIZE 1,91 3.55 7.45
ROOMS ~  .-.2,29° - 1.86 , 2,20
STRUCQ . 3.25 4,10 8.35

" WALLQ 2,06 2,68 5.30
FLOORQ 1.91 2,41 4,95
TOILET .16 .22 .43
WIRE 8.14 13.72 14,03
DIST . - .13 .13 .18
MEANINC .0014 .0019 .0037
VMEANINC .0001101 .0001468 .0002936

N 56 ‘ 173 , 723
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TABLE 5¢
MRS FOR DAVAO BY PERMINC

(in U.S. Dollars)

Renters
First Second Third Fourth Fifth
Quintile Quintile Quintile Quintile Quintile
less than- 109,37~ 146,25~ 214 14~ greater than
-109,18 146,07 213,96 289,75 189,75
Mean of PERMINC 94,16 124 .96 173.02 239.88 400,25
ROOMS 2,39 : 2,51 3.02 3.75 " 5,15
STRUCQ 1.72 2,61 3.80 6.45 11.84
WALIQ .90 1.21 1.90 3.00 5.95
FLOORQ 2,57 3.47 5.14 8.05 16,76
TOILET . .35 .S4 .83 1.35 2,48
COLLGAR +40 -.85 2,42 4,95 -.93
DIST 24 . .33 A .61 1.03
MEANINC 0024 .0035 .00497 .0086 .0016
VMEANINC ~0008808 .00126615 .00174325 .0031562 .0056151
N 17 188 196 173 171
Owners
Mean of PERMINC 91.76 128.45 172,15 243,45 398,98
.ROOMS .90 1.3 1.54 2,17 3.46
STRUCQ 1.67 2,80 4,53 7.99 17.32
WALIQ 1.04 1.81 2,87 5,14 11.06
FLOORQ 1.05 1,75 2.64 4,40 10,30
TOILET .084 J4 24 W41 .92
WIRE , 3.85 5.67 10,22 17.29 16.67
DIST .055 .073 : .15 A7 35
MEANINC .00077 L0013 .0019 .0034 0077
VMEANINC .0000734 .0001101 .00016515 .00027525 .00061
N 173 156 174 213 272



AUPENDIX

TABLE A-L1a
Box=Cox Hoadnole Regreasston - Renlers
COLOM I;'.I'A KOREA PHLILIPPINES

BOGOTA CALI SEOUL BUSAN DAVAO
CONSTANT 5.841 4,557 18.966 40,211 1.005
ROOMS .005 .079 1,510 9.241 .216
DUAREA .005 .005 .045 . 402 -
SPACE -- -- -- -- --
STRUCQ -- -- -- - .269
WALLQ -.014 .054 -- - .132
FLOORQ .077 .271 - - .360
ROOFQ 171 054 -- - -
TOILET .349 .254 .565 3.082 .056
PIPED - -- 1.897 1.889 -
COLLGAR -- -- -- -- .130
PHONE .368 .056 -- .- .241
DIST" -- -- - -- -.00003
ACCESS -.050 -.079 - -- -
MEANING .037 .012 .014 .036 .00036
VMEANING -.00017 -.0005 -. 0000055 .000025 -.00013

(000, 000s) : :

R2 .617 .574 . 402 .339 .608
X .032 .085 .15 .31 0.0
N 1023 261 1434 512 889

*
Number of meters, not kilometers, is used in the estimation.




TABLE A=1h

Kox-Cox Hedonfe Represslon o Owners
COLOMBIA IKOREFA PHILIPPINES

BOGOTA CALI SEOUL BUSAN ~ DAVAO
CONSTANT 5.174 3.666 16.808 5.480 -1.551
ROOMS 064 .240 .220° 024 211
DUAREA .003 .006 .036 .002 -
SPACE - -- - -- -- --
STRUCQ -- -- -- - .675
WALLQ .613 .182 - -- 434
FLOORQ .651 .735 -- - .342
ROOFQ .011 .685 -- -- -
TOILET 342 158 1.512 ,048 .034
PIPED - = 2.374 .054 --
COLLGAR -- -- -- -- .287
PHONE 1.470 .766 -- -- -
DIST" -- -- -- -- -.000017
ACCESS .020 -.090 - - -
MEANINC'. .148 .153 .0029 .00025 . 00026
VMEANINC .00001 ~.003 .0000047 - . 00000053 - . 000021

(000, 000s) :

R2 .648 751 .650 .431 .611
) .122 . 094 .14 -.13 .06
N . 837 260 956 300 952

%* : L : . . . .
Number of meters, not kilometers, is used in the estimation.




TABLE A=2a
Mean Marginal Prices of the Continuous

Characteristics for Rentersa

COLOMBTIA KOREA PHILIPPINES

BOGOTA 4 CALI SEOUL BﬁSAN, DAVAO
ROOMS .22 5.92 39,65 35.14 3.33
DUAREA 33 .36 1.20 1.67 -
SPACE -- - - - --
STRUCQ - - - - 4,14
WALLQ % . 4,04 - -- 2,03
FLOORQ 5.09 - 20,34 - - 5,54
ROOFQ 10.73 5.36 - - T
TOILET 21.93 19.09 14,98 11.84 .86
DIST - -- - -- 055
ACCESS 3.36 5.92 - - | -
MEANINC .0016" .00088 .00036 .00014 .00055
¥ (1000) % . 00004 .00014 * 00022
N 1023 C 261 | 1434 512 | 889

aAll figures are in 1983 US dollars; evaluated at mean values

* .
Signifies that this value is not computed because the variable
had the wrong sign in the hedonic equation,

"“signifies that this variable does not exist for this city.




TABLE A-2b

Mean Marginal Prices of the Continuous

Characteristics for Ownersa

COLOMBIA KOREA PHILIPPINES

BOGOTA CALI SEOUL BUSAN DAVAO
ROCMS 5.03 14,61 15.03 26,95 1.89
DUAREA .21 .34 2.36 2,41 --
SPACE -- -- -- -- --
STRUCQ -- - -- -- 5.93
WALLQ 47.96 11.12 -- -- 3.80
FLOORQ 51,04 44, 84 - -- 3,53
ROOFQ 0.90 41,84 -- -- --
TOILET 126,83 9.63 97.80 57.07 .30
DIST -- -- -- -- .018
ACCESS * 5,50 -- -- -
MEANINC .012 .0093 .00034 .00031 .00026
v¥fggg§c 2 0002 % . 00056 .000018
N 837 260 956 300 952

aa11 figures are in 1983 US dollars; evaluated at mean values.

*
Signifies that this value is not computed because the variable

had the wrong sign in the hedonic equation,

""signifies that this variablé does not exist for this city,




VARIABLE
INDEPENDENT

ROOMS
INTERCEPT

LOG OF ROOMS

LOG OF HHSIZE
DUAREA
INTERCEPT-

LOG OF DUAREA

LOG OF HHSIZE

WALLQ
INTERCEPT

LOG OF WALLQ

FLOORQ
INTERCEPT.

LOG OF FLOORQ

ROOFQ
INTERCEPT

LOG OF ROOFQ

TOILET
INTERCEPT

LOG OF TOILET

MEANINC
('000s)
INTERCEPT

LOG OF MEANINC

VMEANINC
"("000,000s )
INTERCEPT

"LOG OF VMEANINC

ACCESS
INTERCEPT

LOG OF ACCESS

PERMINC -RENT
INTERCEPT

TABLE A-3a

ESTIMATES OF 1IE SYSTEM OF FQUA'TLONG

RENTERS
BOGOTA CALT skoul, BUSAN__
 1.376 4.040 3.990 4.632
( 13.309) ( 15.261) ( 10.522) ( 9.560)
- 1.132 - 1.243 - 1.107 - 1.285
(- 9.364) (- 7.045) (-17.612) (-25.637)
0.132 0.243 0.107 0.285
( 1.090) ( 1.378) ( 1.69) ( 5.689)
3.039 2.635 2.880 4.407
( 23.485) ( 7.745) ( 6.956) ( 8.658)
- 0.663 - 0.668 - 1.250 - 1.535
(-11.948) (- 5.666) (-19.213) (-26.204)
- 0.337 - 0.332 0.250 0.535
(- 6.065) (- 2.815) ( 3.846) ( 9.133)
i 5.472 i i
( 1.519)
i - 2.657 . -
(- 0.917)
2.945 2.890 ) i
( 6.452) ( 2.065)
- 0.080 0.946 N }
(- 0.134) ( 0.659)
" 2.591 10.164 i )
( 0.679) ( 1.502)
1.163 - 9.857 . )
( 0.272) (¢ 1.140)
5.593 4.700 3.058 3.697
( 32.064) ( 12.851) ( 8.051) ( 7.560)
- 1.208 - 0.968 - 0.474 - 0.681
(- 7.024) (- 2.972) (- 2.598) (- 4.210)
1.532 0.283 - 9.359 5.739
( 6.003) ( 0.454) (- 8.880) ( 4.009)
0.086 0.148 1.588 - 1.242
( 0.787) ( 0.565) ( 8.305) = (- 4.577)
. - 3.223 -17.032 ’ )
(- 5.003)  (-12.854)
- 0.179 0.904 }
( 1.223) ( 6.460)
2.212 6.254 - -
( 4.418) ( 3.835)
0.131 - 3.246 ) i
( 0.525) (- 2.291)
0.197 -0.0242 0.465 0.393
( 25.031) ( 9.007) ( 14.017) ( 9.384)
1023 261 1434 ©s12

DAVAO

- 2.528
(-12.114)

- 0.378
(- 6.284)

- 0.622
(-10.328)

STRUCQ:
- 5.541

(-26.479)

1.738
( 7.595)

- 5.988
(-29.003)

1.741
( -7.424)

- 4.907
(-22.909)

1.862
( 6.533)

-~ 7.759
(-28.361)

1.192
( 8.303)

-18.185
(-16.223)

1.071 .
( 6.530)

-16.702
(-22.272)

0.724
( 6.482)

DIST:
-11.030
(- 5.297)

- 0.245

(- 0.904)
1.013

( 36.834)
889



ROOMS
" INTERCEPT

LOG OF ROOMS
LOG OF HHSIZE

DUAREA
INTERCEPT

Lm OF DUAREA

LOG OF HHSIZE

WALLQ
INTERCEPT

LOG OF WALLQ

FLOORQ
INTERCEPT

LOG OF FLOORQ

ROOFQ
INTERCEPT

LOG OF ROOFQ

TOILET
INTERCEPT

LOG OF TOILET

MEANINC
INTERCEPT |

LOG OF MEANINC

'VMEANINC
INTERCEPT

LOG OF SDING

ACCESS
INTERCEPT

LOG OF ACCESS

- PERMINC
INTERCEPT

N

ESTIMATES OF THE SYSTEM OF FEQUATIONS

TABLE Ad-b

OWNERS

BOGOUTA CALL SEQUI, BUSAN DAVAOQ.
5.206 2.826 6.716 6.813 - 5.174
( 46.805) ( 5.653) ¢ 23.513) (14.775) (-20.177)
0.070 0.199 - 0.393 -0.578 - 0.439
( 1.082) ( 1.309) (- 5.968) (-4.599) (- 5.274)
- 1.070 - 0.199 - 0.607 - -0.422 - 0.561
. (-16.597) (- 7.875) (- 9.224) (-3.361) (- 6.736)
- STRUCQ:

1.590 - 1.935 5.746 6.713 - 7.542
¢ 7.843) (- 3.164) ( 14.652) (10.937) (-23.720)

' 0.140 0.313 - 0.241 -0.758 1.253
( 2.556) ( 2.673) (- 4.319) (-5.681) ( 3.961)
- 1.140 - 1.313 - 0.759 -0.242 _
- (-20.864) (-11.213) (-13.590) (-1.816)

- 1.269 - 2,070 } : - 7.907
(- 0.216) (- 1.660) (-26.366)
" s.241 2.401 i i 1.390
( 1.204) ( 2.528) ( 4.091)

3.199 - 2.382 _ ) - 7.625
( 1.643) (- 1.136) (-27.605)
3.810 © 5.571 _ } . 1.102
( 1.374) ¢ 2.217) ( 3.423)
- 1.410 0.329 - . _
(- 0.457) ( 0.095)
3.777 . 2.476 . - -
( 1.051) ( 0.555)

-11.049 -11.190 '6.624 5.835 -10.920
(- 4.681) (- 3.913) ( 15.213) ( 7.116) (-31.271)
12.515 9.300 0.743 0.780 6.871
( 6.863) ( 4.167) ¢ 2.310) ( 0.722) ( 4.660)

0.053 - 3.504 - 0.432 4.481 -20.960
( 0.226) (- 6.455) (- 0.443) ( 1.762) (-12.061)
1.707 1.753 0.367 -0.621 0.964
( 18.834) ( 10.884) ( 2.289) (-1.327) ( 3.797)
_ - 6.747 _ -2.661 -20.213
(- 9.430) (-1.832) (-17.359)
. 0.831 . -0.270 0.514
(' 6.087) (-1.824) ( 2.959)
DIST:
. 79.016 ) ; - 1.616
( 2.182) (- 0.292)
- -57.562 * - - - 1.951
(-.2.174) (- 2.736)
0.107 0.488 0.264 . 0.274 . 1.400
( 8.765) ( 8.673) ( 9.947) ( 6.582) ( 34.371)
837 260 956 300 952
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