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« Sumimary. — Solid waste management in most cities of the developing world is unsatisfactory despite
consuring a relatively high proportion of municipal budgets. Most aitempts at improving performance
have focused on supply-side issues such as collection and disposal capacity but have not yielded signifi-
cant results. This paper suggests a different approach based on integrating demand-side information into
the planning process. The analysis calls into question conventional presumptions that households accord
low priority to solid waste management compared to other urban services and are unwiliing o pay for it
It also indicates that stmple and inexpensive onschold surveys can provide valuable inputs inie the
pianning process. Copyright @ 1996 Elsevier Science Lid

1. INTRODUCTION

Most municipalities in developing countries spend
a large proportion of their budgets on the collection,
transport, ang disposal of solid wastes. According to
Cointrean (1984, 1994, p. 41). ir most cilies in devel-
oping countries, municipal solid waste management
costs consume 20--505 of municipal revenues yet col-
lection service Icvcls remain Jow withonly S0-70% of
residents recetving service and most disposal being
unsafe. Poor solid waste management is @ threat to
public health and reduces the guality of life for urban
residents. Morcover, the situation is {ikely to worsen
due to continuing population growth and urbanization
in developing countries.

Most attempts to improve solid waste manageiment
in cities in developing countries have focused on the
technical aspects of ditferent means of collection and
disposal (Flintoff, 1984, WHQ, 1971 and 1975). For
example, over 1974488, 66 of 71 World Bank loans in
this sector were primagily for the procurement of
waste collection vehicles (Bartone and Olivera, 1990).
Recently, more attention has heen paid to improving
institutional arrangements for service defivery (Savas,
1979, 19R2; -Bartone er al.. 1991), with a special
emphasis on privatization options (Cointrcau, 1994).
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By comparisor, much less effort has been direcied a
investigating the demand-side aspects related o solid
waste management.

In Pakistan, planning for the provision of munici-
pal services i. affected by two strongly held bt
untested beliefs about consumer demands. First.
houscholds consider the provision of such services to
be an obligatic n of the government and resent paying
for them and, s2cond, houscholds consider solid waste
services less important thar water and sanitation ser-

*Funding {or the rescarch (Altaf. 1991) on which this paper
is based was provided by the Department of Infrastructure
and Urban Development at the World Bank. The paper was
completed while the first author was Fulbright Feilow and
Visiting Associate Professor. Department of Environmentai
Sciences and Engincering. University of Noith Carolina at
Chapel Hill. Anif Sheikh provided exceptional support in the
field and in the analysis. Carl Bartone, Geoffiey Read and
Dale Whittington reviewed the survey instrument used in the
study. Dale Whittinglon was also invalved in initiat discus-
sions about the paper. Sandra Cointreau-Levine and anony-
mous referees provided valuable commenis on earlier ver-
sions. The views expressed, however, are those of the
acthors who remain responsible for all errors,
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vices. These beliefs were reiterated by planning offi-
cials during discussions preceding this study.

) The purpose of the study was to verify these helicfs
using demand-side information and to explore if such
enfarmation could help improve solid waste manage-
mentin - developing  countries.  Houscholds  in
Gujranwala, a dynamic secondary <ty in the Punjab,
Pakistan, were surveyed about their existing solid
waste disposal system, their willingness to pay for
improvements, and the priority they autached to
fmprovcmcms in solid waste management relative to
fnprovements  in - water supply and  sanitation.
Information on the supply of solid waste services
was obtained by an analysis of the municipal budger,
field observations and interviews with manicipal offi-
cials.

The analysis shows that over half the solid waste
generated in Gujranwala does not leave the city: not
surprisingly, households were overwhelmingly dissat-
isfied with existing services. The results question
providers’ presumptions regarding the nature of
demand and suggest that potentially valuable inforna-
tion can be obtained from household surveys. This
information pertains to preferences over the compo-
neits of solid waste service, spatial variation over
types of neighborhoods. and willingness to pay for
improved services. The information can be used to
increase consumer welfare by providing services that
are most in demand and to improve cost recovery hy
tappig into consumer willingness to pay. Given that
such information is relatively incxpensive, it is impor-
fantiaincorporate it into the planning process.

Field procedures are reported in section 2. An
overview of Gujranwala is presented in section 3.
Section 4 describes the existing state of solid waste
services in Gujranwala. Section 5 reports household
atlitudes and preferences regarding existing and

- improved services. Section 6 presents the experimen-
tal design and resuits pertaining 1o the elicitation of
houschold demand for improved solid waste services.
Section 7 provides a summary and suggests some
directions for policy initiatives.

2. FIELD PROCEDURES

Supply-side information was obtained from
municipal heaith department budgets for 1988..92,
ficld observations between October and November
1990, and interviews with several department officials
invelved in the provision and planning of solid waste
services.

The principal component of the study, however,
was the development and implementation of a house-
hald survey intended to clicit three types of informa-
tion: the perccived level of existing water, sanitation
and solid waste services; houschold practices and atti-
tudes regarding these services; and willingness to pay

oy T NDREPR MO EREeT Y N7

OPMENT

for improved services. The contingent valuation
method was used (o clicn willingness to pay.’

The sampling frame was provided by the Federal
Bureau of Statistcs (FBS). T'us census sampling
frame divides Gujranwala into 436 cnumeration
blocks which represent neighborhoods containing
200-250 houschalds. The blocks are stratified by
income by the FBS. This stratification was retained
for the study because municipal solid waste scrvices
are provided at the black and not the houschold level.

A two-stage, sitatilted sampling procedure was
employed to gencrate a random sample of about 1000
households. First, S0 enumeration blocks were chosen
based on probability proportionate 1o size resuliing in
the sclection of 15 low-income, 25 middie-income
and 10 high-income blocks 2 Second. 20 houscholds
were sclected from cach block by randomly picking
the starting house and then systematically sampling
the block. v

Fifteen male enumicrators, selected from students
ataocal college, were trained in the administration of
the survey.* The design of the questionnaire was pre-
ceded by discussions with 100 households. The con-
tingent valuation scetions of the questionnaire were
pretested on 10-15 households cach as they were
developed. Enumerators then pretested complete ver-
sions of the questionnaire twice ona total of 90 house-
holds. The survey was implemented during October
and November 1990. To ensure quality control the
enumerators were not splitinto groups interviewing in
separate arcas, rather, the entire team visited each area
together accompanicd by the study dircctor and the
ficld supervisor. The completed questionnaires were
checked daily for discrepancics which were removed
by revisiting houscholds, if necessary. All interviews
were conducted in the Punjabi language and a wtal of
968 questionnaires were completed.?

3. OVERVIEW OF THE STUDY AREA

Gujranwala is a rapidly growing industrial city sit-
vated 70 kitometers north of Lahore, the capital of
Punjab province in Pakistan. Iis population increased
from 380.000 in 1971 10 660,000 in 1981 and 10 an
estimated one miflion in 1990. With an annual growth
rate of 7.3% during 1971-81 it was the fastest growing
city in Pakistan. Gujranwala is the second l:\rgcst sec-
ondary city in the Punjab and is representative of a
number of other secondary citics in the region that will
be in the 0.5 to onc million population size category
within the next decade. ’

Both survey data and ficld ohservations indicate
that single-family, owner-occupicd dwellings arc the
norm in Gujranwala.* Household size is large because
of the presence of extended family members; the aver-
age size was just under 10 without any significant
variation across types of neighborhoods. 'l'hc'nvcr:igc
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number of years of education of the most educated
male member of the houschold varied between cight
for low-income neighborhooads and 11 for high-
income ones; corresponding figures for the most edu-
cated femate member of the houschold were five and
nine years, respectively. Average monthiy houschold
income as computed from survey data was Rs. 2,770
for low-income neighborhoods, Rs. 2,350 for middle-
income neighborhoods, and Rs. 4,170 for high-
income neighborhoods. The average monthly income
for the entire sample was Rs. 3,330.¢

Compared to provincial capitals, sccondary cities
in Pakistan have been neglected in the provision of
public infrastructure, In the case of Gujranwala, such
neglect has created the paradox of a large, relatively
affluent city lacking in basic public services such as
water, sanitation and solid waste removal. Private
response to the provision of inadequate water supply
and sanitation facilities casts douht on the belief that
houscholds are withng to pay very littie for these ser-
vices

Houscholds in Gujranwala have invested surpris-
ingly significant sims in private water and sanitation
arrangements as a response o inadequate public ser-
vices (for details, sce Altaf, 1994). While over half the
city's houscholds (53%) have access to the public
piped-water system, the performance of the system
falls below their expectations and only onc-third of
these houscholds rely solely on thepiped connection.
The rest have invested in supplemental devices such
as motor-driven pumps to enhance the perfonmance of
the public service. Houscholds without aceess to the
public piped supply have, without exception, instalied
private handpumps or motor-driven pumps in order 1o
extract groundwaier.

In the case of sanitation, about 40% of households
in the ¢ity have aceess to the public sewer tine. Of the
remaining, 63% have purchased and ingtalled toilets
with private septic tanks and this is the rapidly profif-
crating alternative. These observations on privite
response to the neglect of infrastrncture in Gujranwala
can be readily gencralized to other secondary cities in
the Punjab,

4. SOLID WASTE MANAGEMENTIN
GUIRANWALA

Solid waste composition has distinet characteris-
tics in low-income developing countries. All easily
transportable waste of value (paper. glass, tins, scrap
metal, cte) 1s purchased and recyceled by private col-
lectars who visit houscholds regularly for this pur-
pose. Thus the actual volume of waste to be disposed
of outside the house is low, being about 0.50 kilo-
grams per capita per day.” High residential densities,
however, result in the generation of considerable
amount of t6tal waste i most neighborhoods. The

waste consists primarily of orgamic matter from the
kitchen which necessitates frequent disposal beciuse
of spoilage.

(@) Municipal service

Solid waste management in Gujranwala falls under
the jurisdiction of the health department of the munic-
ipal corporation which employs the same siaff {or
both sanitation and solid waste management. Funding
for solid waste management in 1989 -90 was Rs. 28
miltion, about 17% of the municipal budget
Allocating this over a popufation of 0.8 mithon which
the municipality claims to cover would suggest that it
spends approximately Rs. 35 (USS L.8) per capita pet
year on solid waste management. This is shightly fess
than the lowcer-bound estmate of recurring cosis
(LSS 2.3 per capita per vear) for collection. strea
cleansing and disposal in the fow-income country
group (average annual per capita income of USS3sn
in 198R) ohtained from Cointreau (1994, pp. 41-4:h
In all probability, the difference is accounted for by
actual coverage being lower than claimed by the
municipality. The expenditure in Gujransvala is alse
comparable to that i Jakarta, Bangkok. Kual.e
Lumpur and Beijing which arc among the 12 Astar
metropolises for which current information is avail
able (Shin et al.. 1992, pp. 123-124)® The municip
ality neither privately subcontracts waste collectior
nor levies direct fees on the public.

The labor allocation, equipment performance and
operations in Gujranwala were similar to other ¢ities
in South Asia. The department employed 1247 sam
tary workers in 1991-92 which falls within the range
of 1-5 workers per 1000 inhabitants reported for thi
Indian  subcontinent by Bhide and  Sonduresin
(1984).7 In 1991, the department reported having fous
trucks of which two were out of arder: 29 tractors v -
which 13 were out of order; and 300 -400 operabl
handcarts. Every  three  years, department  polic:
allows purchase of two tractors, 10 trollies, and 25
handcarts as replacements. Operable vehicles trans
port waste to five transfer stations within the city. [t
1991, a 10-acre picce of tand was rented about- 12 kilo
meters from the city to serve as a fandfill. Authoritic
reported no solid waste being disposed there as «
carly 1992, :

The operating schedule of the department wa
reported as follows: nine tractors and two trucks oper
ate between neighborhoods and the transfer stations
the city; five tractors operate benween the transfer sia
tions and temporary disposal sites outside the ciny
Each of these vehicles makes between two and fou
trips per day.

Rough estimates based on the aperation of i1 vehi
cles devoted exclusively to the collection of house
hold waste, making an average of three trips per din
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show that the maximum amount of waste that can be
removed from neighborhoods by the municipality is
about 100 tons per day, assuming a carrying capacity
of three tons per vehicle. ' This represents only 20%
of the total waste generated (500 tons, using a daily
per capita estimate of (.50 kilograms for a population
of one million). This estimate, which is similar to the
onc we estimate below based on houschold reports,
suggests that the urban environment absorbs a huge
amount of solid waste.

From the perspective of municipal authorities, the
obstacie 1o providing adequate service is the lack of
collection equipment exacerbated by the high propor-
tion of inoperable vehicles. Such problems are not
uniqgue to Gujranwala: Oluwande (1984) notes that in
China and Africa, authorities commonly have only
between 207 1o 50% of the operable equipment they
need. Labor capacity. on the other hand. is not a limit-
ing factor in service provision in Gujranwala. Even
very conscrvative estimates of the amount of waste
collected per worker per hour indicate that within the
existing number of workers the total household waste
generated daily in Gujranwala could be collected if
the capital equipment were available and operating.!!

(b) Survey results

The municipality of Gujranwala claims to provide
solid waste service 10 80% of the city population.
Survey results indicate, however, a much lower cover-
age suggesting cither overstatement by the municipal-
ity or a mismatch hetween the perceptions of the
municipality and households as to what constitutes
acceplable service. Only one-tenth of sample house-
holds in low-income neighborhoods, one-fifth in mid-
dlc-income neighhorhoods and one-third in high-
income neighborhoods reported segular municipal
collection of salid waste.

As a result of the low coverage, houscholds dis-
pose salid waste aver a variety of sites within the
tieighborhood. These include throwing the waste into
the strect or on unenclosed heaps from where it can be
removed during the process of street cleaning. Table |
shows the distribution of wastes from both houses and
streets tabulated over disposal sites. About 20% of the
houscholds reported that their waste was cotlected
dircetly by municipal collectors using handcarts. The
remainder disposed of the waste outside the house
with only 2% doing so in bins provided by the munic-
ipal corporation. The most common disposal site,
reported by 30% of houscholds, was an empty plot in
the neighborhood.”? Most other houscholds used
cither a garhage heap or a sewage pond in the neigh-
borhond or simply threw the waste into the streel.
Only 7% of houscholds indicated that solid waste was
disposed of by being bumt in their neighborhood.

Although abowt 70% of the households reported

Ll S B L

that the municipal corporation or local council
arranged for street cleaning, the waste removed from
the streets anc drains was no hetter disposed of.
Around one-quarter of the houscholds indicated that
this waste was taken away by municipal collectors in
handcarts. The rest reported that the waste dd not
leave the neighborhood. It was cither disposed of in
empty plots or added (o garbage heaps. Some waste
continued to remain in the streets from where it was
removed during periodic special campaigns,

Based on survey responses, Figure 1 presents a
flow diagram showing the overall pattern of disposal
of solid wastes from houscholds and streets. Total
hausehold solid waste gencrated is approximately 500
tons per day (based on 2 0.5 kilogram per capita per
day estimate for a population of one million) of which
about 125 tons is removed regularly by the municipal
corporation. This is only slightly higher than the esti-
mate of 100 tons per day obtained from supply-side
calculations and confirms the earlier conclusion that
most of the solii waste generated in neighborhoods
remains there,

The above disposal pattern gives risc 1o a number
of public problems. First, the very high percentage
(18%) of household waste disposed of in streets
imposes significant unnecessary costs on the muanici--
pality; the costs per ton of cleaning open aress and
streets are 2-3 times the costs per ton of eollection
according 10 Cointreau (1994, p. 42), Second, the
empty lots into which 30% of houschold waste is
being dumped are, in effect, small local landfills
within neighhorhoods with all the attendant public
health hazards. Third, the waste disposed of in open
heaps is further scattered by scavengers and stray ani-
mals. Fourth, 1% of houscholds using bucket latrines
(14% of city households use bucket latrines) stated
that they empticd the excreta into one of the disposal
sites from which waste did nat leave the neighbor-
hood.** Fifth, uncollected or poorly disposed solid

Table 1. Distribution of Solid Waste Srom Households and
Streets®

Percentage of waste from

Disposal site Houscholds Streets
Municipal Collection 23 26
Empty Plot 3 17
Street 18 23
Garbage Heap 16 16
Drairage Ditch/Pond/Canal 7 8
Don't Know S 1)

*Same solid waste is thrown into the street by houscholds
This is suppased to be collected during regular strect clean-
ing. Not alt is actwally collected and accomulated waste is
often only removed through periodic special campaigns,
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23% Municipal
collection
[ eumms ond
26%
16% Garbage
16% heap
Waste from 18% Street
houscholds
. .
% 17% Empty
lot
7% 8% Drainage
e ditch
Don't
$q% #% know

Nol

Leaves locality
Regular disposal
125 tons/day

28% ———

7% Leaves locality

Infrequent disposal
95 tons/day

—e
23% 4%

Does not leave
locality
235 tons/day

34% e

8%

Disposition
unknown

6% - 30 1ons/day

Figuse 1. Waste flows in Gujranmwala, Pakistan

waste frequently impedes drainage, p:miculnrly since
an increasing component of houschold waste is non-
biodegradable plastic shopping bags which arc not yet
recycled.™

5. HOUSEHOLD ATTITUDES AND PREFER-
ENCES REGARDING EXISTING AND
IMPROVED SERVICES

Given the quantity of solid waste that isluncol-
lected in ncighborhoods it comes as 0 surprise that
74% of respondents were dissatisfied wuh‘lhc collec-
tion and disposal of houschold waste. Sin\ll:nrlyj 2%
were dissatished with arrangements for disposing of
the waste generated by the cleaning of strects and
driins.

When respondents were asked what mexsure
would contribute most to improving the situation,
41% indicated improved collection from houses, 34%
indicated better street and drain cleaning, and 22%
indicated more regular emptying of municipal
garbage hins. These responscs indicate thata majority
of respondents rate improving the cleanliness of the
neighborhoeod as more important than the convenience
associated with household pickup. These preferences,
however, vary by type of neighborhood. Table 2
shows the distribution of responses by income lcvcl'of
neighborhnod. Lower income ncighhorh(x)d.sj, with

feast access to municipal services, are predominantly

concerncd with improved street and drain cleaning:
middie-income ones are split between house pickup
and street and drain cleaning: upper income neighbor-
hoods, with reasonable strect-cleaning scr\'icc: indi-
cate a clear preference for improved house pickup
Table 3 shows the same distriibution by access to ¢
ing services. It is apparent that wherever sewer :mf!
piped water services are available, the prci;rcncc i
for house pickup; in other areas. street and drain clean

ing are preferred. S ‘

Houscholds were atso asked their opinion regard-
ing the respective merits of public and privzuc provi.
sion of soiid waste maragement services. Shightiy
maore (49%) preferred public to private provision
(344%) with more educated and affluent houschald:
favoring the latter.

To ahtain a sense of the relative priority attached t
improved water, sanitation and solid waste manage
ment services, houscholds were asked to indicusn
which service they would want the municipal corpora
tion to provide first in their neighborhood ir" all st
vices were free but only oue could be provided Tor
budgetary reasons.'* [mproved sewerage w as ranke
first by 42% of the houscholds, improved solid Wit
management by 32%. and improved water by 27¢
This 1s not surprising since the provision of water 1
most amenable to a private solution in Gujranwal.
and, as reported earlier, most Imu.\'chglds hans
upgraded their water facilitics to levels affordable «
them.
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Fable 2. Preferences over compaonents of impro
_—_—

Houscholds
with access
to regular

DEVELOPMENT

ved solid waste service by income level of neighboriend

Component of
improved solid waste serv;

anked first

solid waste © Street/druin Municipal bi - T
House i e el hin House
Type of ouscholds ) serv IL-(:' cle Jnn_\_g_ emplying pickup
Netghborhoaod No. T % "7‘ \0 - . e _\ ....... —
JR— — - . d : o NOL G
Low Income 287 14 S e -
. R 10 429

Mr(l(ilc Income 468 S0 2% 3 ]gf)) 219 S4 293
'}'hgh Income 185 19 30 25 : e 2~< 3 208 44.4
Total Houschoids 940 100 19 250 2;'7 ;} : 1821 5? 1

— . RN RE I 41.9

Table 3. Preferences aver ¢ g i
3. Preferences aver components of improved solid vaaste service by aceess

e \'l'.rml‘:,' uliuli/:i/m/ Servces

) Component of
improved sofid waste service ranked first
Number of Streat/drain Municipal bin Heuse o
Access o VTuschuldx cleaning smntying . pickup
existing services® No % No Gee o No ' N h
3 e NO, No. [
None 3 8
ne. . 384 40.9 174 453 ¥ 2 28
2“.(‘“|Il‘ic“[“]“n]y 37 39 16 432 rl)(i i;g l]][] ;‘83
Sewcronly 5 4y o 214 2 267 n
iped Waier anly 125 133 4 128 % 232 55 40
SW Collection + Sewer 0 21 s 250 6 300 S i
SW Collection + Piped Water 6 81 18 237 12158 & e
Sewer + Piped Watcr 169 180 14 20 3 ges S
:?w E,o”cclmn + Sewer + Piped Water 84 8.9 20 238 16 Ilf)l 1‘; AN
% 3 i )y !
Tonm . _ 940 100 329 350 27 234 40
otal excluding arcas without any service 556 59.1 155 279 {18 2} 2 283 I
- 55 . i 2 28! 09

. . N 1Ce DY H M
Sewer service, piped water service, municipal solid waste (SW) collection

Table 4 presents the ranking for improved services
when the respondents’ access to existing municipal
services (piped water, piped sewerage, municipal
collection of solid waste) is taken into account. The
overwhelming demand for sewer service comes from
arcas where none of the three services js available.
Quitside such areas, improved solid waste service is
ranked first by 39% of the households, improved
water is ranked first by 32%, and improved sewerage
by 30%. i

An indirect indication of demand for improved
solid waste services is also available. Table § presents
the reasons given by households for their preference
ranking of the three improved services. The fact that
water is a more hasic need is obvious from the fact that
the majority of houscholds who ranked water first
mentioned greater need as the primary reason for their
chaice. These are clearly poor houscholds who have
heen unable to afford an adequate private solution to
satisfy their water needs. Cleantiness of the neighbor-
hood, however, was the major reason given by those
who ranked cither improved sewerage or solid waste

"R S® oy AW mam

as their preferred service. Qf those preferring sewer-
age, a significant minority (33%) cited dm;nngc of
water whicl: i related to improved solid wasie collee-
tion as noted carlier. Health considerations were
ymportant for 16% of those who ranked solid waste
first. Neighborhood cleantiness, drainage of water and
health are all negatively affected by poor solid waste
collection and disposal. ’ .

6. WILLINGNESS TO PAY FOR IMPROVED
SOLID WASTE MANAGEMENT

.'I'hc above evaluation of demand for improved
snllfl waste services yields important prcference infor-
mation butis unable o pravide a quantitative measure
pl’ demand. To obtain such an estimate an alternative,
improved solid waste service, based on pretesting,
was described to respondents, The contingent valua-
ton method was used to elicit the maximum monthly
amount that households would be wiiling (o pay for
the improved service. ) :

il o LR Ko L LS.
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Table 4. fimproved service preferred by access 1o exisiing municipal services

Improved seevice ranked as Tiest chotee

Number of Improved Improved Improved

househalds sewerage waler sohd winie
Access to — = =
cxisting services® No. Go No. % No To No %
None 387 409 2N 597 74 191 $2 242
SW Collection only 3s 37 8 S14 8] 314 ) 171
Sewer onty 48 5.1 6 125 18 378 24 300
Piped Water anly 124 131 53 427 29 234 42 339
SW Collection + Sewer 20 20 2100 § 400 10 500
SW Colleciion + Piped Waer 7 81 35 458 28 364 14 182
Sewer + Piped Water 171 18.1 41 240 51 298 9 46.2
SW Collection + Sewer + Piped Water 85 9.0 12t 32 376 a1 482
Total M7 100 398 420 251 265 298 RIS
Total excluding areas without any service 560 59.) 167 298 177 36 216 386
*Sewer service, piped water service, municipal solid waste (SW) collection.
Table 5. Reasons for howsehold preference over municipal A split-sample  experimental  design w

services (percemtage of houscholds)

Service ranked fiist

Solid
Reasons Water  Scwerage  wasle
Cleanfiness of area 0 48 74
Drainage of water 0 33 1
Health considerations 6 3 16
Greater nced 74 8 3
High current expenditure 8 0 0
Other 12 8 6

() Contingent valuation module

A typical contingent valuation module has two
major components: a description of the service being
offered including conditions of availability and a pro-
cedure to elicit a respondent’s willingness to pay for it
with minimum bias. The exact description of the
improved solid waste service offered in Gujranwala is
presented in Appendix A.

Aniterative bidding procedure with follow-up was
used to clicit a respondent’s witlingness to pay. The
respondent was first asked whether or not he or she
would accepl the service otfered at a given monthiy
fec. Depending upon a YES or NO response the
monthly fee was raised or lowered and the question

repeated. A maxiumum  of two iterations  were
cemployed. The procedure ended with an open-ended
question enquiring the respondent’s maximum will-
ingaess to pay for the service. Those who were not
interested in the service at any price were asked to
state the reason for their decision.

cemployed to test three specific hypotheses. First, -
test whether the value of the monthly fee mention:
to respondents affected their responses (starting poi
bias), half the respondeats were offered a high |
(Rs. 20 per month) and half a low fec (Rs, 10 ¢
month). These vaiues were determined based -
prefest responses.

Second, to test whether the type of provid
affected respondents’ willingress o pay, half v
respondents were told the service would be provid
by the moricipal corporation and the other half w.
told it would be provided by a private firm.

Third, because solid waste has a public go
aspect, it was expected that the respondents’ willin
ness to pay might be affected by their judaement
how many other houscholds in the ncighborhe
would subscribe to the service. In order o i
whether these expectations would affect their cho
two scenarios were offered. Half the respondents w
asked to assume that 75% of households in the net-
borhood would accept the service: the other hall w
asked to assume that 25% of houscholds would ace
the improved service. It was hypoihesized than
respondents valued positively the external benefiis
addition to private benefits. the first scenario wo
clicit a higher willingness to pay.

Togcther, these three tests resulted ina 2 x 2
experimental design with cight versions of the |
ding game. These versions were vandomly admn
tered to the sample households. Appendix B
vides one version of the hidding game — the
starting point (Rs. 10 per moath), low conncet
scenario (25%  of houscholds in neighbothe
accepting improved service), with service provi
by the municipal corporation.
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(b) Willingness to pay

The results of the contingent valuation survey
show that of the 968 houscholds in the sample, 794
(82%) were interested in the improved soljd wasie scr-
_v?cc offered and 695 (71%) were witling to pay a pos-
Hive amount for it. The miean willingness to pay of the
latter was Rs. 11.20 per month. Of the 99 houscholds
who were interested in the service but not willing to
pay anything for it, a majority (84%) considered the
provision of such a service to be a responsibility of the
government. The average stated willingness to pay of
all those who were interested in the service offered
was Rs. 9.80 per month. If a zero willingness to pay is
assumed for households not interested in the service,
the average willingness to pay over the entire sample
was Rs. 8.04 per manth. Table 6 shows the percentage
of houscholds that would subscribe to the improved
solid waste service at different price levels. Just over
haif the houscholds would subscribe at a tariff of Rs.
10 per month,

Of the 174 houscholds (18%) who indicated no
intercst in the improved service offercd, 62% asserted
that collection and disposal of solid waste was the
government's responsibility while 29% were satisficd
with the existing service. Households not interested in
the improved service had a lower than average pro-
portion of women and children in the house and were
thus likely to generate a fesser amount of kitchen
waste.

Both bivariate and multivariate analysis of the
willingness-to-pay bids of households interested ia
the improved service confirm that the bids are not ran-
dom but are related to household sociocconomic char-
acteristics in a way onc would expect. Table 7 shows
that the bids increase systematically with increascs in
average education, discretionary income, and wealth.
A multivariate analysis of the bids shows that wealth,
heuschold expenditure, and discretionary income are
indeed significant positive determinants of willing-
ness 10 pay. The key independent variables are signif-
icant and have the predicted sign suggesting that solid
wasle service is a normal economic good with impli-
cations for household welfare. The multivariate
results are presented in Table 8.

(¢) Tests of hypatheses

‘The multivariate analysis indicates the absence of
starting point bias. n addition, no statistical differ-
ence was found in the willingness-to-pay bids of
respondents given the different service provider
options (private versus public). This is consistent
with the information obtained through a direct ques-
tion in the survey which showed roughly equal
numerical preferences for the two modes of service
provision.

" wmram WIQNW?WB L |

Table 6. Household witlinencss to subscribe 1o improved
solid waste service by price of service

Houschalds willing to

Tariff suhseribe to service
(Rs./month) No. %o
0 968* 100.0
5 695 7138
10 514 531
20 151 is6
25 17 18

*The wiliingness to pay of houscholds who did not respond
to the bidding yamc is assumed to be 7ero

Table 7. Household willingness 10 poy for improved solid
waste service by socioeconomic characteristics

Socioeconomic Percentage of  Mean WTP bid
characteristic sample (Rs./maonth)
Education of respondenr {ycars)

0-8 16 6.4
9-12 4] 8.5
>12 23 10.4
Replacement value of howse (Rs.)

0-180,000 44 8.6
100.000-150,000 4 9.0
150,000-3001.000) 26 10.6

> 300,000 26 12.2
Employment of servant (proxy for discretionary income)
Ne o0 7.2
Yes ) 1.5

No statistical difference was found in the willing-
ness-to-pay bids of respondents presented with the
high (75%) and low (25%) ncighborhood service
acceptance scenarios. This is not compatible with the
dircct evidence reported in Tabie 4. which shows that
respondents stated a preference for solid waste or sani-
tation scrvices hecause they felt it would improve
neighborhood cleanliness or environmental and health
conditions. A number of interpretations may explain
the insignificance of the vanable in the multivariate
results. First, respondents may not have belicved the
acceptance scenario presented to them. Sccond, they
might not have associated externatities with the pro-
portion of houscholds aceepting the service since this
was not explicitly mentioned in order to avoid biasing
responses by providing leading information. Third,
they may have genuinely scen no difference hetween
the 25% and 75% acceptance scenarios on the grounds
that neighborhood benefits would not acerue unless all
households subscribed to the service. Given that the
valuation of environmental exteralitics is important
but as yet infrequent in developing countries, all these
explanations form testable hypotheses for future wark.
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Tabie 8. Multivariate (QLS] analysis of wilinguess-to-pay bids for improved solid waste service

Parameter Vars
Variahlc esgmate T-value ity
Constant 5.45 2467 -
Household size ~0.20 -0.26 4
Proportion of adult women in houschold -1.80 -0.64 &
Propaition of children (under 15) in houschold 2.73 138 €
Sex of respondent | = Male: 0 = Fermale 1.42 1.37 0
Agce of respondent (years) -0.05 =227 3G
Schooling of tespondent (years) 0.05 0.83 B
Number of adult male carners in bouschold 088 3.04¢ i
Houschold expenditure/capitvmonth (100 Rs.) 043 344t 3
House replacement value (100.000 Rs.) . 0.38 2.72¢ N
Discretionary income dummy | = Houschold employs servant;

0 = no servant 2.58 2.88¢ v
Service acceptance seenario dummy | = 75% households aceept,

0 = 25% accept 0.09 0.18 {
Service provider dummy | = private provider; 0 = municipality 0.13 0.27 (-
Starting point dummy 1 = Rs. 20 per month; 0 = Rs. 10 per month 0.72 1.46 t
Interview environment dummy 1 = Listeners present: 0 = respondent alone -0.84 -1.63 (

Number of observations = 649

R-Squared = 0.15

*Significant at the 5% fevel.
FSignificant at the 1% level.

7. SUMMARY AND DIRECTIONS FOR POLICY
INITIATIVES

Both survey data and information about municipal
collection capacity confirm that over half the house-
hold solid waste generated in Gujranwala remains in
residential neighborhoods. Not surprisingly, house-
holds were overwhelmingly dissatisfied with existing
solid waste services and responsive 1o both the public
and private benefits of improved management. In
many arcas of the city, improvements in solid waste
service were placed ahead of improvements in water
and scwer service. This was hecause improved clean-
liness of the neighborhood was important for most
residents. The positive and significant correlation of
disposable income, cducation and property valucs
suggests that solid waste serviee is a normal economic
good. the demand for which incrcases with affluence.
This is important to keep in mind in the context of
dynamic cities such as Gujranwala.

‘The casc study supgests that survey information
can provide use(ul inputs when planning for improved
solid waste management in Gujranwala. First, con-
trary to widely held belicfls, solid waste service is not
the lowest priority among municipal services for
urban residents. Indeed, there were many arcas of the
city where solid waste service was given the highest
priority ahead of water and sewer services. Second,
demand for specific components of solid waste man-
agement (e.g., strect/drain cleaning, municipal bin
emptying and household pick-up) varicd by neighbor-
hoods. This spatial variation in preferences provides

the opportunity 10 increase consumer weltfare |
locating funds between urban services and by
ing the provision of solid waste service to -
spatial concerns.

The results also indicate some prospects
ited cost recovery with houscholds currently w
pay an average of Rs. 8~10 per month for 1
solid waste services. It is encouraging 1o i
contrary to general belief, only 20% of the hou
considered free provision of solid waste servi:
a responsibility of the government: 80% of the
holds were willing to pay for improved servi
ahsolute willingness to pay for the improved s
Tow (and much lower than the municipality s
Rs. 35 per houschald per month for provic
existing scrvice) perhaps beeause there is not
in the city of paying for cither public solid v
sanitation services nor is there much credibitin
capacity of the public sector to deliver on ¢
ments. High priority should be accorded to o
ing the credibility needed to prevent complet.
chantment with the public sector, to tap «
witlingness to pay and to build on it in the fut
approach would be to initiate a good demor
project in an area with high demand for the
The objective would be to convince residents -
nificant improvements in neighborhood cle
are actually possible in order to raise general
ness to pay over time.

At a more general level. the case study res
unnecessary costs are being generated by a high
tion of houschold waste being disposed of in th
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These costs could be reduced by special targeting for
more cfficient house or neighborhood collection.

The case study alsa clearly identifics the fact that
the existing capital-labor mix in the provision of
municipal solid waste services is grossly inefficient,
This.is a pervasive problem in developing countries
where the public sector is ofien the employer of last
resort and incentives for the maintenance of capita
equipment arc absent. Given these deep-rooted insti-
tutional and incentive problems, the infusion of capi-
tal cquipment is unlikely to improve the sitoation even
though limited transport capacity seems to be the
immediate bottleneck. Laying off personnel may also
be politically difficult in the short term. One possible
solution (which has not been evaluated in this paper)
could be to test the feastbility of privatizing solid
waste collection and disposal service in an area of the
city where the survey indicates the acceptance of the
privatization option is greatest. Solid waste services
are among the casicst of municipal services to priva-
tize and competition can he introduced through a bid-

ding process much more readily than for water and
sanitation scrvices (Cointrean, 1994). At the same
time, the municipality can continue to provide service
in some arcas of the city to retain hackup capacity.
Such an arrangement could yield valuable evidence on
the relative efficiency of public and private providers
in Pakistan whic at the same time acting as a spur {or
the public sector to improve its performance.

While the applicability of the numerical results
obtained in Gujranwala may be fimited to comparable
cities in the Indian subcontinent, the major contribu-
tion of this case study is the general demonstration
that demand information obtained relatively easily
and incxpensively can provide a useful input in plan-
ning impraved provision of public services. Citizen
participation in public policy decisions in developed
countries is ensured through the institution of open
hearings and the presence of informed citizen interest
groups. In the ahsence of such institutions, the contin-
gent valuation method provides a feasible mechanism
to achieve the same objective in developing countnes.

NOTES

I The contingent valuation method is one in which
respondents are interviewed and directly questioned about
how much they are willing to pay for ameniiies or services.
For details of the method, sec Mitche)) and Carson (1989).

2. Note that the pereentage of high-income houscholds in
cities such as Gujranwala ought to be less than the percent-
age of high-income ncighborhoods because relatively more
fow- and middle-iacame houscholds are focated in high-
income neighborhoods than vice versa. The percentage of
Jow-, middle- and high-income  houscholds  based on
reported assel ownership in the survey was 33%, 54% and
13%. respectively.

3. The use of male enumerators does not lead to a bias
given the objective of the study. The objective was not 1o
estimate and compare the separate willingness (o pay of male
and female respondents which could be affected if female
respondents were inhibited by male enumerators. Rather. the
objective was o estimate the amount that the household was
hikely to pay. The decision on financial commitments in
Pakistan is almost exclusively made by the male head of
houschold. In the study. 93% of the responderits were male
and therefare the use of male enumerators was appropriate.
The methodalogy is peneral, however, and whete warranted
both feinale enuimerators and respondents can be included in
the survey.

4. Thesedid notinclude any of the pretest questionnaires.

5. Noaparuneni housing was encountered during the sor-
vey and only 4% of respondents were renters

6. All figures have been rounded off. At the time of the
survey USS 1 exchanged for Rs. 19.75.
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7. This quantity is based on Yunus (1980) and Zafar
(980) for Lahore and Farachi, respectively and surveys of
wasle generation in cities in the Indian subcontinent
(Holmes, 1984; Nath, 1984). More recent estmates for 12
Asian metropolises are presented in Shin er al. (1992). The
estimates for the Indian subeontinent are comparable. Waste
generation per capita is higher in East Asian cuies on the
average.

& The lower-bound estimate derived from Cointreau s
$3.8 per capi 7 year. This tacludes, however, all capital,
deht service, operating and maintenance costs. Recurrent
costs, borne out of the municipal budget, are gencrally of the
order of 50% of total costs (Sandra Cetntrea, personal com-
municatien). It is aot clear as o what components are
included in the cstimates reported by Shin er /. ‘The estimate
of recurrent costs for Gujranwala should be taken asa lower
bound since the coverage of 80% of the city population
reported by the municipality is most likely an overestimate.

9. Bhide and Sundarcsan report that the range for the
number of workers per 1,000 inha ts 18 1-3 for 75% of
the citics and 3-5 for 25% of the cities with Jarger cities gen-
erally having more workers. According to Cointreau (per-
sonal communication} the existing number of workers per
1,000 inhabitants in Bombay. Delhi and Caleutta are 2.6, 3.2
and 4.6, respectively.

10.  Typical vehicles in the Indian subcontinent have a
capacity of 5-8 cubic meters The average density used in the
calculation of solid waste disposal is 330 kilograms per
cubic meter (Sandra Cointrean, personal communication),

1T Diazand Golucke (1985, p. 49) report that in develop-
ing ceuntries the average amount of waste collecied by a
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\hree-man crew is on the order of anc ton per hour. We
assume that onty half the number of hons from an cight-hour
shift are devated (o actual callection work, Further, the Diaz
and Golucke cstimate includes Latin American countries
with mechanical loading from curbside containers. Manual
loadiag. typical of most suhcontinental cities, is a slower
operation. We use an estimate of 0.1 tons per worker per day
based on data for Bombay provided by Cotatrean {personai
communication) in Bombay, a six-persan ciew fills a 10
cubic meter truck {3 S tons) vace in five hours an the aver-
age.

12 This practice is not disconraged by absentee plot own-
ers wita value the fitling material

13, The health risks [rom this practice are increased
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APPENDIX A: DESCRIPTION OF IMPROVED SOLID WASTE SERVICE

Suppose that it is decided to offer a ncw solid 'waste collec-
tion service to households in this neighborhood. A person
would pick up the waste from your housc each day. The
wasle from all the houses subscribing to the service would be
disposed of properly. It would be hauled away from this
neighborhood in trucks to a municipal Tandfill. It would not
be left around the neighborhood in rubbish heaps or munici-
pal bins. This waste collection service would thus address
(wo problems: your waste would be picked up regularly from

your honse, and your waste would not be left around the
ncighborhood to create a sanitary problem.

This kind of service can only be offered if a sufficient
rumber of households agree to purchase it and agree o pay a
monthly charge on a regular basis.

The service can he offered by the muaicipal corporation
or by a private firm. In either case each househoid could
decide whether it wanted 1o accept this service of not.

APPENDIX B: BIDDING GAME FOQR IMPROVED SOLID WASTE SERVICE

‘This is the Jow starting point version of the bidding game.
In the high starting point version the opening value in Q.1
would be Rs. 20 per month. A YES response would lead 10
Q.3: a NO response wouid fead 10 Q.2 with the value fow-
ered to Rs. 10 per month.

1. Suppose the municipal corporation were to offer this
improved waste collection and disposal service in this
ncighborhood, and the monthly charge was Rs. 10 per
month. Assume that 25 percent of the other houscholds
in the neighborhood decided to accept the new waslte col-
lection service. Would you accept this service, or would
you want to conlinue using your existing system?

1) YES — Accepl new service — continue
2) NO — Continue using existing system — goto Q.3

2. Suppose the municipal corporation decided that the
monthly fee for the improved waste collection and dis-
posal service was Rs. 20 per month and that 25 percent of
the other houscholds in the neighborhood still decided to
accept the service. Would you still accept the new ser-
vice. or would you now want to continue using your
existing system?

1) YES — Accept new service
23 NO —~ Conlinue using existing systeimn

3. What is the snaximum monthly bill you would be willing
to pay for this new waste collection and disposal service?
1) Maximum bid Rs
2) Don’t want service at any price
Enumerator: Is the respondent’s maximum bid greater
than zcro?

1) YES — Greater than zero — Stop
2) NO — Bid is zero — Continue

4. Could you tell me the main reason why you do not want
to pay anything for an improved waste collection ser-
vice?

1) Don’t trust/like a private company

2) Don’t trust/like the corporation

3) Satisfied with existing system

4) Government's responsibility to provide waste collec-
tion free

5) Service would probably not be reliable

6) Only a few people would use the service and the
neighborhood would still be dirty

7) Cleaning of streets and drains is not included in this
scrvice

8) Other (specify)
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Summary. — Pucrto Rico experienced one of the world's most rapid growth rates in both GDP per
capita and fabor productivity — a performance that puts it into the same feague as Japan. South Korca,
Taiwan and Singapore. Morcover, Puerta Rico significantly narowed the productivity gap hetween

itself and the United States. Special circumstances played a role in its development, including unrestrict-
ed emigration to the mainland, generous federal transfer payments, and special tax inceniives for invest-

ment. But our analysis suggesis that even without these advantages annual growth in GDP per capita
would have averaged 3:8% over 1950-90, instead of its actual rate of 4.2%. Copyright © {996 Elsevicr
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1. INTRODUCTION

Puerto Rican economic developiment is a subject
that should be of particular interest to economists in
the United States, given the special relationship
between the twa geographic areas. But there is another
reason the subject should command our attention —
the general fessons it provides for development pol-
icy. The extraordinary accomplishments described in
this paper provide valuable lessons for less-developed
countries (LDCs) that hope to improve their growth
performance. The postwar history reported  here
shows how much can be accomplished by a program
of cooperation between a rich, developed economy
and one that is initially far less developed, though the
evidence suggests that US assistance to Puerto Rico
may have played a role more modest than usually sup-

- posed. It also suggests, in contrast with the other suc-

cess stories, such as that of South Korea, that there is
not just one path that can Jead to growth. For example,
a key to Puerto Rico's progress was its success in
altracting external investment, while South Korea
relied primarily on investment from domestic sources.

The data on the level and growth rate of labor pro-
ductivity along with the statistics on the lfevel and
growth of per capita GDP in the Commonwealth of
Puerto Rico tell a dramatic story. Whether because of
the island economy's association with the United
States or despite it, in the period since WWII Puerto

" Rico appears from the available data to have achieved
- economic progress that places it among the frontrun-
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ners of the world's economies.! But these results muoy
be tempered by the fact that Puerto Rico’s unemploy
ment levels, which Kave ranged between 15 and 20¢
of the labor force since 1975 (see Table 6 helow),
of a magnitude vnknown in mainland United State
since the Great Depression. The resulting incom
inequalities on the island go far in explaining the flon
af Puerto Rican migeants, temporary and permancy
to the slums of mainland cities. It is these impove:
ished migrants who account for the widespren
impression that Puerto Rico is a desperately poor land
The economic status of the istand is also a paradox ;
other respects. On the one hand. its per capita GI»:
(89,052 i1 1990) is higher than that of any other cow-
try in Latin America, but at the same time that figure i
only about three-quarters of the per capita GDP .
Mississippi, the poorest state of the United States.

In this paper we show that Puerto Rican labor pre
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