ABSTRACT

JEFFREY A. HUGHES. The Use of WIIlingness to Pay |Infornation
in Sanitation Planning: A Case Study in Kunasi, Ghana.
(Under the Direction of Dr. Donald T. Lauria)

Two nodel s that predicted sanitation coverage in Kumasi
wer e devel oped usi ng household willingness to pay (WP)
informati on. Mdst (90% households in Kunasi live in
apartnent buildings. It was uncl ear how to use household WP
information to predict building decisions. The Househol d
Deci si on Model (HDM used the WIP frequency distribution to
esti mate the nunber of i ndividual househol ds t hat woul d
decide to use Kumasi Ventilated |Inproved Pit Latrines
(KVI Ps). The Buil di ng Deci si on Mbodel (BDM aggregated
household WIP i nformation to predict the nunmber of apartment
bui | di ng owners that woul d choose to construct KVIPs. Both
nmodel s estimated the subsidy cost and capital cost of
provi di ng Kumasi households with KVIPs. A sensitivity
anal ysis was performed on the BDM showed it to be highly
sensitive to key assunptions concerni ng the aggregati on of
household WIP i nformati on. This sensitivity suggested that
i mproving the accuracy and useful ness of nodels such as the
HDM and BDM requires a nore conpl ete understandi ng of group
deci si on behavior in Kunasi than is presently avail abl e.
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CHAPTER ONE:
I NTRODUCTI ON
1.1 The Need for Inproved Sanitation in Devel opi ng Countri es

In 1990, an estimated 1.7 billion people throughout the

worl d did not have a hygi enic net hod of disposing of their

human waste within or near their homes (Table 1.1). In urban
areas, 0.4 mllion people had no access to adeguate
sanitation systens, while in rural areas, 1.3 billion were

dependi ng on sub-standard sanitation.

In response to this problem the United Nations CGeneral
Assenbly proclaimed the 1980's as the International Drinking
Water Supply and Sanitation Decade. Anbitious goals were
established and a gl obal effort was | aunched to inprove
wat er supply and sanitation coverage throughout the world.
Unfortunately, although gains were nade in terns of the
percent age of the popul ati on served with i nproved
sanitation, during this decade the absol ute nunber of
unserved peopl e rose due to popul ati on grow h.

Many obstacles to planning sanitation projects exist,
and many past planning m stakes have |l ed to expensive
failures. Future progress in addressing the current deficits
in sanitation coverage will depend to a | arge degree on the
ability of sanitation planners and designers to propose and

i mpl enent successful new sanitation projects.
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1.2 The Use of Denmand Information in Sanitation Pl anni ng

Conventional sanitation planning for both on and off-
site systens in devel oping countries has traditionally
i nvol ved pl anners designing projects based on their
j udgenent and supposition. For exanple, a typical planning
approach for an off-site sanitation system such as piped
sewerage m ght involve calculating the per capita or per
househol d costs for a range of different network options.
The pl anner decides if the cal culated costs are "affordable"
to the popul ati on based on experience, judgenent, and "rul es
of thunb."” Inherent in the choice is the supposition that
because it is judged to be "affordable” it will be enbraced
by the popul ati on.

Efforts are rarely nade to formally assess denand for
sanitation systens before deciding to pronote and construct
them The Central Accra Sewerage Project, the only |arge
sewerage systemin Ghana, was designed with 500 junctions
for private house connections. It was assuned that private
househol ds would be willing to provide their own interna
pl umbi ng and pay the required connection cost. The project
was conpleted in 1973. By 1989, less than 100 househol ds had
deci ded to connect to the system The |ower than expected
connection rate has led to a | ow | evel of cost recovery
(less than 12 percent) as well as operation problenms (Akosa
et al. 1990). As a result of these types of planning

practices, in far too many cases substantial resources are
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devoted to projects that attract few users and provide few

benefits.

The | essons | earned from past ni stakes have led to
wi despread recognition anong water and sanitation
specialists that planning practices need to be nore denmand-
driven (New Del hi WSS Conference 1990; WASH 1990; World Bank
1990). A denmnd-driven approach requires choosing,
desi gni ng, and inplenenting projects in accordance w th what
beneficiaries want and are willing to pay for rather than
what pl anners think beneficiaries need and would find
af f or dabl e.

One of the keys to denand driven planning is the
i nclusion of information concerni ng beneficiaries'
willingness to pay (WIP) into all phases of the pl anning
process. WIP infornmation can in principle be used to help
sel ect appropriate technol ogi es and appropriate | evel s of
servi ce. Once planners have an i dea which technol ogi es are
vi abl e candi dates, WIP informati on can be incorporated into
the establishment of specific inplenentation policies.

As is the case with any information, WP data can be
m sused in the planning process, thus resulting in policy
deci sions that are no better or even worse than if WP data
had not been used. Assessing the willingness to pay of
househol ds for inproved sanitation is difficult and has
rarely been done in the past. Even if sone type of WP
information is available, it may be unclear how to

incorporate the information into specific planning
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met hodol ogi es. The devel opnent of nethodol ogies that rely on
WP information is an inmportant issue that requires further

i nvestigation.

1. 3 Use of Household WIP I nformation for Pl anni ng Subsi dy
Procrrans in Kunasi. Ghana

A WIP sanitation study recently conpleted i n Ghana
presents an opportunity to explore sone of the difficulties
associated with using WIP information in the planning
process. Kunasi, the second largest city in Ghana, has many
exi sting sanitation problens. Al nost 40 percent of the
popul ation rely on an old unhygi enic system of public
latrines. Another 2 5 percent of the popul ati on use semni -
private bucket | atrines whose contents are often enptied
directly into the urban environnent.

The United Nations Devel opment Programme (UNDP) is
fundi ng the devel opnent of a strategic sanitation plan with
the Wrld Bank as the executing agency in an effort to
inprove the city's sanitation situation. One of the guiding
principles behind the plan is that it be driven by user
demand (UNDP 1991). As part of the project, an extensive
househol d survey was conducted to assess the WP of
i ndi vi dual househol ds for different sanitation inprovenent
alternatives (Wiittington, Lauria, Wight, Choe, Hughes, and
Swar na 1991).

One of the essential issues facing planners in Kumasi

is the use of subsidies. The exi stence of externalities

involved in inproving the present sanitation situation in
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Kumasi justifies considering sonme type of subsidy program
The met hod of distributing subsidies to provide Kunasi
househol ds with i nproved sanitation will depend on the
particul ar technology that is being considered. For exanpl e,
t he nmet hod of subsidizing the construction of a city wi de
pi ped sewerage systemw ||l be different than the nethod of
subsi di zi ng the construction of private pit latrines.
Ideally, in order to use subsidy funds as efficiently as
possi bl e, WIP i nformati on shoul d be used to deterni ne which
househol ds and buil di ngs require subsidies, and the m ni num
requi red anount that they require to provide themw th

i mproved sanitation technol ogy.

The Kumasi Ventilated Inproved Pit latrine (KVIP) is an
on-site sanitation technology that presently has limted use
in Kunmasi but is being pronpoted as a potential solution to
sone of the city's sanitation problens. The KVIP is a type
of pit latrine equipped with a ventilation pipe to reduce
odor and the nunber of flies, and with a system of
alternating solids collection pits designed to nmake enptyi ng
the pits easier and safer (see Appendi x A for description).
The provision of KVIP service on a nmassive scale in Kumasi
woul d require constructing latrine systenms in buildings

t hr oughout the city.

1.4 Scope of Technical Paper

Most of Kunmsi's i nhabitants are renters in nulti-

househol d apartnent buil dings. Individual househol ds have
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little control over the nmanagenent of their buil ding and
woul d gain access to KVIPs only if their |andl ords deci ded
to construct them Unfortunately, although a household WP
study has been conpleted in Kunmasi, it provides no direct
informati on regarding the collective WIP of all househol ds
living in individual buildings.

This report addresses the problem of how to use
informati on from a household WIP study to exam ne KVIP
subsidy prograns in a situation where the decision to
construct KVIP latrines is npost |ikely not made by
i ndi vi dual househol ds. The report exam nes the situation in
Kunasi and devel ops and applies alternative nethods of using
data fromthe household WIP study to estimate the anount of
subsidies required to provide KVIP service to households in
Kurmasi . Through the devel opnent and applicati on of these
predi ctive nethods, the paper shows sone of the typical
difficulties and linmtations of using information froma WP
study of the type conducted in Kumasi to guide the fornation
of sanitation policy.

Chapter Two descri bes the present situation in Kunasi.
It presents infornation regardi ng the existing housi ng,
wat er and sanitation conditions in the city. The chapter
concludes wth a description of the existing demand for
i nproved sanitation services based on the recently conducted
WIP st udy.

Chapter Three descri bes the devel opnent and application

of two predictive nodels for estinmating the subsidy cost of
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provi ding different nunbers of households with KVIPs. The
chapter details the steps and procedures behind the

devel opment and application of the nodels. Each of the
nmodel s is applied under a set of basic assunptions.

Chapt er Four exam nes the nodel s devel oped i n Chapter
Three nore closely. The results of applying the two nodels
are conpared and di scussed. New estinates of KVIP coverage
and required subsidies are obtai ned by reapplying the nodel s
usi ng different assunptions regarding the distribution of
subsi di es and the estimation of the coll ective WP of all
the households living in a nulti-famly building. The
significance of the nodels' sensitivity to key assunptions
is discussed as a basis for evaluating their useful ness as a
pl anni ng t ool .

Finally, Chapter Five nakes concl usi ons and
recommendati ons regardi ng the use and devel opnent of the

demand-dri ven pl anni ng techni ques presented in the paper.
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CHAPTER TWD
BACKGROUND | NFORNVATI ON ON KUNASI

One limting factor in sanitation planning in
devel opi ng countries is often the | ack of adequate
i nformati on on existing sanitation practices. Know edge of
the sanitation systens people have relied on in the past can
provi de valuable insight as to how they night react to
alternative systens in the future. Detailed informati on on
housi ng and ot her services can al so be hel pful in the
pl anni ng process. Accordingly, as part of a project to
prepare a strategic sanitation plan for Kunasi, a
conpr ehensi ve two- phase i nformati on gat heri ng survey was
perfornmed in the fall of 1989 (Wittington et al. 1991).

The first phase was designed to obtain infornation
regardi ng the operation of the 4 00 existing public latrines
and the city's 6 desludging trucks. As part of the field
wor k, observers were placed at public latrines and on
desl udgi ng trucks throughout the city. Interview were
conducted with public latrine managers, operators and
cl eaners.

The second phase of the project consisted of the design
and i npl ementati on of a | arge survey, the purpose of which
was to collect household infornmati on on existing sanitation

practices and willingness to pay for inproved sanitation
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services. A two-stage stratified sanpling procedure was used
to select a random sanple of 163 3 househol ds. Useabl e
interviews were obtained from 1224 respondents.

The survey instrunment had four sections. Section one
i ncl uded questi ons on denobgraphic characteristics of the
househol d. Section two included questions about the existing
wat er and sanitation systens and practices. Section three
solicited informati on on the househol ds' wllingness to pay
for inproved water and sanitation services. Finally, section

four contai ned questions regarding the soci oeconom c

characteristics of the househol d.
2.1 Basic Conditions in Kunasi

2.1.1 Housing

The popul ation of Kunasi is estimted at 600, 000
i nhabitants and is increasing at a rapid rate. The average
size of a household in Kunasi is 4.6 persons. The majority
(95 percent) of Kumasi's population live in crowded multi-
fam |y apartnment buil dings. Al though the average nunber of
roons i nhabited by each household is 1.5, 90 percent of the
househol ds live in a single room

Most househol ds (70 percent) live in single story
bui | di ngs. The average nunber of households in an apartnent
building is 11. About 55 percent of the buildings have nore

than 10 househol ds (Figure 2.1).
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Most (89 percent) of the households in Kumasi rent
their roons. Over 55 percent of the households live in
buildings with their landlord. Strict rent controls in
Kumasi result in rental rates that are nmuch | ower than the
mar ket val ue (Mal pezzi 1990). Because of the inability to
charge higher rents, landlords have little incentive to make
bui I ding i nprovenents. The average nonthly household rent in
1989 was $1.50, 2.2 percent of the average househol d i ncone.
(Househol ds spend approximately the sane anount for nonthly

rent as they do for electricity or six |oaves of bread.)

2.1.2 Househol d Water Supply

Kumasi has a reliable nmunicipal water supply that neets
nost of the city's needs. Water is avail able to nost
househol ds nore than eight hours a day. A nmgjority of
househol ds (58 percent) have access to a netered private
connection in their apartnent building. Use of and paynent
for water is normally shared anong all the households in
apartnent buil dings that have their own tap (Figure 2.2).
Nearly one-third of Kumasi's househol ds purchase water from
taps in neighboring buil dings. Renaining househol ds are
supplied by public taps and well s.

Househol ds with access to private connections pay an
average of $1.13 a nonth for their share of the water bill.
Househol ds t hat purchase water by the bucket fromtaps in

ot her buil dings pay an average of $1.71 per nonth.
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2.1.3 Existing Sanitation

Several buildings at the university and the hospital
are connected to a piped sewerage system An additional five
percent of the popul ati on does not have access to any
sanitation facilities and relies on open public areas. The
remai ni ng 94 percent of the population is served by a
variety of public and private on-site systens.

Figure 2.3 shows the current usage of different
sanitation systens in Kumasi. Four hundred public latrines
serve approximately 4 0 percent of the househol ds.

Approxi mately 25 percent of the househol ds have access to
wat er closets (WCs) connected to septic tanks. Another 25
percent live in buildings with bucket latrine systens (see
Appendi x A for a brief description of different on-site
sani tation technol ogi es). The remaini ng househol ds use
traditional pit latrines or "the bush.”

The city has 10 heavily used public latrines in the
downt owmn mar ket area. The remai nder of the public latrines
are in nei ghborhood areas. Mt of the public latrines (60
percent) are aqua privies. About 25 percent of the public
latrines are bucket latrines. A small nunber of the public
facilities are equi pped with KVIP latrines. Mst of the
public latrines are 3 0 years old and in poor condition.

At one tine, the public latrines were owned and

operated by the city. The conditions at the |atrines becane

SO unsanitary that responsibility for their management was
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t aken over by local political party organizations called
"Commttees for the Defense of the Revolution" (CDRs). The
latrines are typically open from4:30 AMto 10:00 P. M
About half of the public latrines charge adults $0,015 per
visit. Children and the elderly are admtted w thout
payment .

The bucket latrines within apartnment buildings are
cl eaned and enptied, on average, twice a week by private
cl eaners. The cost of enptying is shared by the users. Mst
of the WCs enpty into concrete septic tanks which are not
connected to drainage fields. Only 60 percent of the septic
tanks are enptied on a regul ar basis, approximtely once
every 10 nmonths. The $7 cost of desludging a tank is shared
by the building s residents.

Househol ds using public latrines are spendi ng about
$1. 14 per month on sanitation, househol ds using bucket
| atrines pay approxi mately $0.49, and househol ds using WCs
pay only $0.06 per nmonth. Figure 2.4 shows these suns as
percent ages of househol d i ncone. Househol ds using public
latrines spend 2.8 percent of their income on sanitation;
househol ds with bucket latrines, 1.3 percent; and WC users,
0.2 percent. These sanitation expenses only consider
operation and mai ntenance costs and do not include the
initial capital cost of system construction.

Figure 2.5 shows the nonthly flow of human waste and
money in Kumasi. Mich of the waste fromthe existing

sanitation systems does not |eave the city. The waste that
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does | eave is transported by one of the desludging trucks to
a landfill 10 kil ometers outside of town. Mst of the
contents fromthe trucks run straight into a small stream

adj acent to the landfill.

2.2 The Denmand for Inmproved Sanitation

The demand for inproved sanitation services such as
KVI Ps in Kumasi was assessed through the use of the
contingent valuation (CV) nethod. This nethod has been used
in the past by environmental and resource econom sts
attenpting to neasure the benefits of environnental
I mprovements (Freeman 1979, Mtchell 1989). A nethodol ogy
for applying the contingent valuation method has been
devel oped for use in planning water projects (Wittington et
al . 1987). Only recently have CV studies been conducted to

assess the demand for inproved sanitation (Velasco 1990,

Whittington et al. 1991).

2.2.1 K\imasi WP Questionnaire

The Kumasi WIP questionnaire was designed to obtain
information on the nonthly willingness to pay for severa
different water and sanitation technol ogies and service
| evel s. An effort was nade to assess the wllingness to pay
of an entire apartnent building by collectively interviewng
all the household heads in a single building. The process
proved extrenely difficult and produced inconcl usive
results. Consequently, it was decided to obtain WP

information only at the individual household |evel through
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questions asked of heads of households or their spouses. All

of the wllingness to pay information fromthis survey is

therefore a neasure of the WIP of individual households for
i nproved sanitation.

The survey included willingness to pay questions for
five different technol ogies or |evels of service: KVIP, WC
W th sewer, sewer connection, private water connection, and
private water connection along with a WC with sewer
connection. The questionnaire was designed to estimte
demand for sanitation. Because certain technologies require
wat er, sone respondents were questioned about their WIP for
wat er connections. Depending on the existing service |evel,
househol ds were asked their willingness to pay for one to
three of the service packages (Table 2.1).

The willingness to pay questions were asked in the form
of a bidding gane —a method of asking questions that
resenbl es the process that occurs during an auction.
Househol ds were asked if they would pay a certain anount,
and depending on their answer they were asked whet her they
woul d pay a |ower or higher anount. The bidding questions
were concluded with an open ended question that asked for
t he maxi num amount househol ds woul d pay for the different
services. The details of how the respondents woul d be
required to actually pay for the services was presented at
the beginning of the bidding gane (see Appendix B for a copy

of bidding gane description and questions).
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Table 2.1
Different Types of Respondents and WP Questions

1. Househol ds with water and without a WC (406 respondents)

WP for KVIP
WP for WC connected to a sewer

2. Households with water and with a WC (295 respondents)

WP for a connection to a sewer

3. Househol ds without water and without a WC (523 respondents)

WIPf or KVI P
WP for water connection
WP for water connection and WC connected to sewer

21
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2.2.2 Wllingness to Pay for KVIPs in Kvinasi

The results of the WIP survey can be presented two
different ways —as a distribution of WIP bids or as nean
WP amounts cal cul ated by averaging the bids fromentire

survey sanple or from sub-sanples of households with simlar

househol d characteri stics.

Mean WP

Figure 2.6 shows the nean nmonthly bids for various
servi ces. Respondents bidding for KVIP service had a nean
monthly willingness to pay of $1.47. The nean WIP for WC
service was $1.43.

Mean wi | lingness to pay figures can al so be presented
to show the influence of factors such as housing type or
t enancy status on the WIP of a househol d for inproved
sanitation. Table 2.2 shows the nean household WP bi ds
based on existing sanitation and water service. Public
latrine users with water were willing, on average, to pay
$1.57 for KVIP and $1.67 for WC service. Public latrine

users w thout water have a nean WIP of $1.51 for KVIPs and

$1.90 for WC and water.

Figure 2.7 shows the effect of tenancy status on the
wi | lingness to pay of a household for KVIPs. The househol ds
that are renters had an average nont hly househol d WP of
$1.37 for KVIPs. Househol ds who own their buildings were on

average willing to pay $2.31 to provide their household with

KVI P servi ce.
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Figure 2.6 Mean Monthly WP Bids for Water and Sanitation Services
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Figure 2.7 Mean Monthly WIP KVIP Bids of Renters and Landl ords
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Distribution of WP Bids

The mean willingness to pay val ues presented in the
| ast section are, by definition, the average anmounts that
t he questioned households were willing to pay. Sone
househol ds were willing to pay substantially |ess than the
nmean for sanitation service, and sonme househol ds were
willing to pay nuch nore than the mean. The distribution of
the WIP bids is very inportant and presents a clearer view
of demand than do sinple neans.

Figure 2.8 shows the distribution of monthly househol d
bids for KVIP service. Figure 2.9 shows the cunul ative
distribution. About 3 0 percent of the househol ds questi oned
said they would be willing to pay at least $2.00 for nonthly
KVIP service. Fifty five percent were willing to pay an

anount at |east as large as the nmean WIP bid, $1.47.
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CHAPTER THREE:
T™WO MODELS THAT USE HOUSEHOLD WIP

ECRST G 1 ETHATE.THS RERP ESSEU BEP

The question of this chapter is howto incorporate the
results of the WIP study into sanitation planning. The
process of using WIP information to inprove the design and
i npl ementation of inproved sanitation systems in Kumasi nust
begin by identifying specific questions which can be
addressed using information fromthe WP study. The answers
to these questions can then help planners and engineers
establ i sh appropriate policies and design new systens. One

such question presently facing planners in Kumasi concerns
the use of subsidies to increase the nunber of KVIP latrines

that are constructed in the city.

In order to inprove Kunasi's existing sanitation
situation, planners are recommending phasing out existing
bucket latrines in private houses and apartment buildings
and replacing nost of themw th KVIPs; those not targeted
for KVIPs will be replaced with some formof piped sewerage
systens (UNDP 1991). Many of the buildings currently relying
on public latrines will also be targeted for private KVIP
service. WIIl it require, for exanple, $3 mllion or, say,
$10 million in subsidies to provide KVIPs to these
househol ds in Kumasi? If only, say, $2 mllion in subsidies
are available, how should they be distributed to provide the
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most people with KVIPs? These are the types of questions of
concern in this chapter.

The WP information can be used in different ways to
estimate different subsidies. This chapter presents two
model s for predicting the subsidy cost of providing KVIP
coverage in Kumasi. The nodels differ in the manner in which
they use information fromthe WP study and the nethod in
their assunptions about how the decisions are nade to adopt
KVI Ps. The Househol d Deci si on Model (HDM uses the
di stribution of household WIP bids to predict how many
househol ds wi || decide to adopt KVIP systems. Alternatively,
t he Buil ding Decision Mdel (BDM follows a different
approach using nmean WP val ues fromthe WP survey to

predict the number of buildings that will construct KVIPs.

3.1 Househol d Deci si on Mbdel

In various projects, information from household WP
studi es has been used to estimte the nunber of househol ds
t hat woul d choose inproved water and sanitation services at
different prices or fees. Wittington et al. (1989) used
this approach to estimate the nunber of households in
Onitsha, Nigeria that would connect to a proposed piped
water systemat different water prices. Simlar efforts have
been nade to predict the percentage of househol ds that woul d
adopt KVIP service at different flat nonthly fees (Macoun
1990; World Bank 1991b).
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One of the fundamental assunptions behind previous
met hods of using household WIP i nformation in coverage
prediction nodels is that individual househol ds have the
power to decide whether or not to adopt a particular water
or sanitation service. A nodel follow ng this assunption can
be devel oped to predict the costs and revenues of providing
KVIP coverage in Kumasi. This nodel is referred tointhis
report as the Househol d Decision Mdel. The steps and
procedure of applying this nodel are shown in figure 3.1 and
described in the follow ng sections.

If the results fromthe application of this nodel are
to be used for policy decisions, it is inportant to consider
the conditions and assunptions under which the approach
accurately represents the situation in Kumasi. It is assuned
that the municipal governnment/sanitation authority would
finance the construction of KVIP [atrines in buildings
throughout the city. It is assumed that the city woul d
borrow money to pay the initial cost. The city would repay
the loan with revenues collected by charging househol ds
fixed nonthly usage fees simlar to those collected for
water or electricity. Depending on their wllingness to pay,

i ndi vi dual househol ds woul d choose whether or not to

subscribe to the service at the fee set by the nunicipality.

3.1.1 Estimating the Nunber of Households that Wul d Adopt

KVI Ps

O the 600,000 people in Kumasi, 150,000 have access to
wat er closets and nost |ikely would not consider swtching
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Sel ect new fee

Figure 3.1 Househol d Decision Model >

Sel ect monthly fee, P,
that househol ds will have to pay for KVIP service

Estimte the number of househol ds, Qo, that will choose
KVIPs at fee P fromdistribution of WP responses

Estimate total capital cost, CT, of providing KVIP
coverage for Qo househol ds based on
average KVIP cost per household, CH

CT=CH* Q

Convert CT to equivalent nonthly cost, CTM
based on the captial recovery factor, CRF

CTM = CRF * CT

Estimate month y revenue, RM
fromQ househol ds at fee P

RM=Q * P

Cal culate required monthly subsidy, STM
STM = RM - CTM
Convert required monthly subsidy to
equi val ent |unp sum subsidy, ST

ST = STM CRF

No Are coverage and |unmp sum
subsi dy accept abl e?

Yes

END
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to latrines. Consequently, this group was not questioned
about their WP for KVIP [atrines and is not represented in
the cumul ative frequency distribution describing KVIP
demand. Gven that 450,000 people are living in househol ds
wi thout water closets and the average nunber of people per
househol d is 4.6, approxi mately 98,000 househol ds are

candi dates for KVIP service.

The number of househol ds, Qo, that would choose to be
served by KVIPs at a nonthly fee of P dollars can be
calculated by multiplying 98,000 by the percent of
households willing to pay the fee fromFigure 2.9. If the
nmonthly fee were set at $1.50, approximtely 60 percent
(59, 000) of the househol ds woul d adopt KVIPs (Figure 3.2).
Only 3 0 percent of the candi date households (i.e. 29,000
househol ds) woul d choose to be served if the fee were raised
to $2.00. About 95 percent coverage (93,000 househol ds)

coul d be achieved with a fee of $0.30.

3.1.2 Approxi mating the Cost of KVIP Construction

Capital Cost

The provision of KVIP service to Kumasi's predominantly
tenant population will require constructing latrines in
apartment buildings. These latrines would be shared by
different numbers of househol ds depending on the size of the
bui I ding. Calculating the exact cost of these systens
requires information on the nunber of users that each
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latrine will be designed for. It is inpossible to discern
fromFigure 3.2, what size KVIPs will be required to provide
KVIP service to the "served househol ds." For exanpl e,

serving the 3 0,000 households willing to pay at |east $2.00
coul d require 15,000 latrines designed for two househol ds or
6,000 latrines designed for five househol ds. Under these
conditions it is inpossible to calculate the exact cost of
providing KVIP coverage solely fromthe information from
Figure 3. 2.

An approxinmate estinmate of the total capital cost of
constructing KVIPS for a given nunber of househol ds can be
cal cul ated using an assumed average househol d cost. Several
alternative nethods can be used to estimate the average cost
of providing each household with KVIP service.

The sinmpl est method of cal cul ating average househol d
cost is to divide the average cost of constructing a latrine
by the nunber of households that it will serve. This nethod
will have limted accuracy because the cost of a latrine
wi Il vary depending on the number of households it is
designed for. The advantage of this method is that it
requires very little information other than a few KVIP cost
esti nat es.

A nore precise estimte can be obtained by cal cul ating
the cost of constructing all the different sized latrines
that woul d be necessary to serve all of the candidate
househol ds and dividing that nunber by the total nunber of
candi date househol ds. The di sadvantage of this nmethod is
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that it requires detailed information on the cost of
constructing different sized latrines as well the nunber of
different sized latrines that will be needed throughout the
city.

Cal cul ati ons based on the number of different sized
KVIP systens that would need to be built throughout the city
to serve all the buildings presently relying on public
latrines or private bucket latrines lead to a total city
wi de cost of $5.1 mllion. Dividing this figure by 98,000
househol ds | eads to an approxi mate average cost per
househol d of $52. The cost functions and cal cul ati ons used
to determne this estimate are presented in section 3.2.11in
connection with the BDM

The approxinmate total capital cost of providing KVIP
coverage to Qo households is

5= * o (3. L)

Mont hl'y Cost After Financing

It is common practice for municipal governments to
borrow money to finance the construction of water and
sanitation projects. The financing terns vary depending on
the funding source. The terms presently available from
comercial banks in Kumasi are 30 percent over three years.
It may be possible for the government to borrow noney from
international |ending sources such as the Wrld Bank at nore
favorabl e rates such as 10 percent over 20 years.
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The monthly [oan paynments that Kumasi would be required
to make to repay the construction loan of $52 * Qo is
$52 * P * CRF (3. 2)
Wiere CRF is the nonthly capital recovery factor based on

the financing terns.
3.1.3 Calculating Required Subsidies

Mont hl'y Subsi dy

The city will use the revenue fromthe collection of
the monthly KVIP service fees to pay the debt service for
KVIP construction. It is unclear who will be responsible for
paying the operation and maintenance costs of KVIPs. The
description of the terms of payment in the bidding gane
section of the WIP questionnaire did not explicitly mention
who woul d be responsible for operation and maintenance of
the KVIPs. Some househol ds may have assumed that the WIP bid
they provided in the survey included the cost of maintaining
the KVIPs, while others may have assumed they were only
bidding for access to KVIPs and would still be responsible
for any upkeep costs.

KVI Ps nmust be desl udged once every two years either by
KVIP users or private cleaners resulting in mninum
operation and maintenance costs. Because the operation and
mai nt enance costs are |ow conpared to the cost of repaying
the construction loan, and uncertainty exists as to whether
the bids include O8M costs, it is assumed that the city wll
use the revenue fromthe collection of the monthly KVIP
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service fees only to repay the KVIP construction | oans and
not for operation and maintenance costs. If the city offers
KVIP service at a fee P, the monthly revenue it will collect
is

BPFP ~ Op (3. 3)

For some levels of the fee, the revenue will not be
sufficient to cover the monthly cost of repaying the |oan,
and subsidies will therefore be required. Subtracting the
monthly revenue (Eg. 3.3) fromthe nonthly cost of repaying
the loan (Eg. 3.2) leads to a nonthly required subsidy of

$Op * (52 * CRF - P) (3.4)

Required Initial Lunp Subsidy

The funds for subsidizing the construction of KVIPs
could come fromthe general revenue fund of the city or they
coul d be provided by an external donor. If an externa
organi zation was the source of subsidies, it may be nore
practical for that organization to contribute an initial
| unp sum subsidy at the beginning of the project rather than
a streamof nonthly or annual subsidies.

The required monthly subsidy can be converted to an
initial lunp sumsubsidy using the nonthly capital recovery
factor. The required initial lunp subsidy for a KVIP system
provided to Q households at a monthly fee of P dollars is

$Qp * (52 - P/ CRF) (3.5)
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3.1.4 Applications of the Househol d Decision Mdel

Using the predictions fromFigure 3.2 and Equations 3.1
and 3.5, it is possible to estimate the capital cost and
subsi dy cost of providing KVIP service to different
percent ages of the households at alternative fees.

Figure 3.3 shows the costs of KVIPs if the governnent
pays for their construction with noney borrowed from
comrercial banks at a rate of 3 0 percent over three years.
For exanmple, at a fee ($2.00/month) 30 percent of the
popul ation woul d choose KVIPs requiring an initial lunmp sum
subsi dy of approxi mately $250,000 in order to cover the $1.6
mllion total capital cost of construction. Alternatively,
the provision of KVIPs to 50 percent of the households (at a
fee of $1.55/month) would have a capital cost of $2.5
milion, $1.0 mllion of which woul d need to be subsidized.

| f Kumasi's governnent funded KVIP construction with
noney borrowed froman organization such as the Wrld Bank
at the more favorable rates of 10 percent over 20 years, the
required nonthly |oan paynents woul d be nuch |ower. Under
these financing terms, very little subsidization would be
required because at nost fees, the nonthly collected revenue
woul d nore than cover the |ower nonthly |oan paynents
(Figure 3.4). Wthout any subsidies, coverage could be
provided to 80 percent of the househol ds.
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3.2 The Buil di ng Deci si on Mbdel (BDM

Little evidence exists to validate the assunption that

i ndi vi dual households will control the decision whether or
not to adopt KVIP service in Kumasi. The mgjority of Kunasi
househol ds are renters living in multi-fam |y apartnent
bui | di ngs. I n nost cases, building owners, not the city or
i ndi vi dual househol ds, wi |l probably deci de whet her or not
to construct latrines in their buildings.

A nore realistic scenario describing the potenti al
provi sion of KVIP service in Kunasi than the one in the
previ ous sections is to assune that building owers wll
borrow noney to construct KVIP systens in their buildings.
Sonme form of [unp sum subsidy nay be available to | ower the
amount that the | andlords need to borrow. The | andl ords,
presumably rational, will choose to construct KVIP latrines
if the collective anbunt that the households living in the
building are willing to pay on a nonthly basis for KVIPs is
greater than the nonthly anount of nobney necessary to repay
the building' s KVIP construction | oan.

The required nonthly | oan paynents will vary from
building to building based on the financing terns, initial
construction costs, and | evel of subsidization. The nunber
of households that will be served by the KVIP systens wi ||
depend on the nunber of buildings that have a WIP greater

than their required nonthly | oan paynents.
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A nmet hodol ogy for estimating the capital cost and
subsi di zati on cost of providing KVIP coverage to different
types of buildings is shown in Figure 3.5. This nethod is

referred herein as the Buil ding Decision Mdel.

3.2.1 Estimating the Cost of Constructing a Building KVIP
System

KVIP | atrines consist of squatting or sitting
conpartnents placed over a dual pit substructure. Cenerally
one person can use a conpartnent at a time. Based on queui ng
consi derations, a single conpartnent can serve up to 30
peopl e or 6 househol ds, seven to twelve households require a
t wo- conpartnent system and buildings with thirteen to
ei ght een househol ds require three conpartnents. The size of

the pit substructure under each conpartnent is based on the

nunber of users.

New KVI P Syst ens

The Worl d Bank has devel oped cost functions for KVIP
| atrines based on the unit prices of the material and | abor
required to construct different sized KVIPs (Wrld Bank
1990). The cost in dollars, CB(H), of a KVIP systemw th N
conpartnents serving a building with H househol ds can be

estimated fromthe follow ng equation:

CB(H) = 218 * N°-~ * H\-A"A (3.6)


NEATPAGEINFO:id=4ACF9809-D005-43AF-8916-E2C3FB6A3801


Figure 3.5 Buiiding Decision Mdei (Buiidings witli Existing Bucicet Latrines)
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Upgr adi ng Exi sting Bucket Latrines

Bui l di ngs with existing bucket |atrines have latrine
superstructures that can be converted for use in KVIP
| atrines. The cost of constructing KVIPs by upgradi ng bucket
latrines is therefore less than the cost of constructing new
KVIP | atrines. Cost information from Kunasi shows that the
cost of upgradi ng an existing bucket latrine is

approxi mately 60 percent of the cost of constructing a new

| atrine such that

CBU(H) = 131 * N~ * H-2'" (3.7)
Using this equation to calculate the cost of upgrading a
bucket latrine system presently serving a 10-househol d

apartnent building results in a predicted building cost of

ETE=Z==_ C

The Nunmber of Buildings Requiring Different Types of KVIPs
| nformati on was obtained fromthe sanitation study to
estimate the nunber of different sized buildings in Kunmasi
that would require new KVIP systens and upgraded bucket
latrine KVIP systens; the findings are shown in Table 3.1.
Usi ng the housing distribution in Table 3.1 and Equati ons
3.6 and 3.7, the total cost of constructing KVIPs in al
buildings is calculated at $5.1 nillion (See Appendix C for

conmpl ete cal cul ati ons).
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Table 3.1 The Nunber of Kunasi

Bui | di ngs*

Requiring Different Types of KVIP Latrines

Bui I ding Size Nunber of Buil di ngs
(Nurmber of HH thiat Require New KVIPs
(No existing latrines)

living in Building)

© 0 N g~ WOWN-=

A DA W WWWWWNNNNDNNRNDNRRRRRRRRPR R
O » N OO MNP ONOO OGO NWNROOO®NOO OGOMN®NDN®PRP O

* Does not inclule Kungsi

807
346
307
403
184
230
99
274
166
369
220
230
106
107
69
79
68
90
30
46
5
58
10
29
14

o

O W © o o

Nunber of Buil di ngs
that Require Upgrades
(Existing bucket latrines)

1194
418
597

1344
836
597
580
627
438
597
445
179
248
273
231
105

56
66
94
66
51

54

bui l dings with existing WCs.

46
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3.2.2 Calculating KVIP Subsidies Ofered to Buil di ngs
The nmet hod of calculating the total subsidy costs of
KVI P coverage using the BDM depends on an assunpti on
regardi ng how subsidies will be distributed. In the case of
t he Househol d Deci sion Mddel, it was assuned that subsidi es
woul d be provided to a central authority in order to offset
the capital cost of constructing a city wi de system of
KVI Ps. The Bui |l di ng Deci si on Model assunes that subsi dies
will be distributed to the owners of individual buildings.
One nethod for distributing subsidies to building
owners is a program of lunp sum construction grants based on
t he nunmber of KVIP conpartnents built. This nethod would be
fairly equitable and could be verified by visual inspection
of the facilities during or after construction. Landl ords of
buildings requiring large nmulti-conpartnent KVIP systens
woul d qualify for significantly higher subsidies than owners
of relatively small buildings. Under this schene, a buil ding
owner woul d receive SB(H) dollars after constructing a N
compartnent KVI P system for H househol ds such that:
sB( H) = SK * N (3. 38)
where SK is a fixed subsidy per conpartnment ($ per
conpartnent), and N is the required nunber of conpartnents
to serve H households (1<H<6, N=1; if 7<H<12, N=2,etc.). The
fixed per conpartnent subsidy rate woul d be established by
pl anners. |f the subsidy |evel were set at, say, $60 per

conpartnent, a |landlord constructing a two-conpart nent
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latrine for a 10 household building would qualify for a $120
grant.

Sonme of the problens associated with a per conpartnent
subsi dy program are addressed in the next chapter wherein
t he Buil di ng Deci sion Mddel is used to eval uate ot her

subsi dy pl ans.

3.2.3 Calculating Net Monthly KVIP Cost After Subsidization
Due to the Iimted availability of capital in Kunasi,
it is likely that building owners will borrow to pay for the
construction of KVIP latrines in their buildings. The terns
of the loan will depend on the funding source. It can be
assuned that the sanitation authority could borrow noney
from an organi zati on such as the Wrld Bank at rates nore
favorabl e than those avail able at comrerci al banks. It can
further be assumed that the sanitation authority would | end
nmoney directly to building owers or have a | ocal bank
adm nister a KVIP I ending program In either case, the
government or participating banks woul d probably lend the
noney at higher rates than they acquired it in order to
cover their operating costs and/or profit needs.
Consequently, it is unlikely that individual building owers
woul d qualify for rates nuch nore favorable than the 30
percent over 3 years presently offered by Kumasi's
commer ci al banks.
The monthly payment in dollars that a buil ding owner

woul d be required to nmake to repay a KVIP construction | oan
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woul d depend on the initial construction cost, subsidy
anount and financing terns as foll ows:

PB(H) = (CB(H) - SB(H)) * CRF (3.10)
where PB(H) is the nonthly | oan paynent for a building with
H househol ds; CB(H) - SB(H) is the KVIP cost after
subsi di zation that a building owner woul d need to borrow,
and CRF is the capital recovery factor based on the
financing terns.

3.2.4 Calculating Collective WIP of an Entire Apart nent
Bui | di ng

A building with H households will probably construct a
KVIP systemif the collective nmonthly WIP of all househol ds
within the building is greater than the nonthly cost of
payi ng back the KVIP construction | oan. Unfortunately,
informati on on the WIP of individual buildings is
unavai | abl e. However, household WIP i nformati on from
Kumasi's WIP study can be used to estimate the collective
WP of buil dings by naking certain assunptions regardi ng the
behavi or of househol ds within a building.

One of the sinplest methods of estinmating the WIP of a
building is to assune that each household within the
buil ding would be willing to pay an anpunt equal to an
"aver age household WIP" cal cul ated by averagi ng what al
househol ds in Kunasi said they would be willing to pay for

KVI Ps:

WwWPB(H) = WIPHnhean * H (3. 11)
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where WIPB(H) is an estinmate of what, collectively, the
H househol ds in an apartnent building would be willing to
pay for nonthly KVIP service, and WIPH ne*n ($1-47) is the
aver age anount all the househol ds questioned in the WP
survey were willing to pay for nonthly KVIP service. For
exanple, a building with 10 househol ds can be assuned to be
wlling to pay $14. 70 a nonth for access to KVIP service.
Unfortunately, no evidence exists to suggest that this
met hod of cal culating the collective WIP of households in an
apartnent building is valid. Accordingly, alternative
assunptions leading to alternative nethods of cal cul ati ng

buil ding WIP are presented in the next chapter.

3.2.5 Estimating Nunber of Buildings that Choose to
Construct KVI Ps

The nunmber of different sized buildings that will be
able to construct KVIPs can be predicted by conparing the
nmont hly coll ective anmount that all the households in an
apartnment building would be willing to pay for KVIP service
with the required nonthly building | oan paynent. If the WIP
of a building with H households is |less than the required
bui | di ng | oan paynent, then it can be assumed that no owners
of buildings with H househol ds woul d deci de to borrow noney
to construct KVIPs. If the WIP of a building is greater than
the nonthly required | oan paynent, all of the building of
that type and size will build KVIPs. In mathematical terns,

if PB(H > WIPB(H), then QB(H = 0 (3.12)

or if
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PB(H < = WIPB(H), then QB(H) = B(H) (3.13)
where WIPB(H) is the WIP of a building with H househol ds;
PB(H) is the amount the building woul d have to pay each
nonth to retire the initial loan; QB(H is the nunber of H
househol d bui |l di ngs that woul d choose to construct KVIPs,
and B(H) is the nunber of buildings with H households in

Kumasi that are candidates for KVIP service (Table 3.1).

3.2.6 Aggregating Cost and Coverage Estimate for Entire Cty

Househol d KVI P Cover age

Cal culating the total nunber of househol ds that woul d
gain access to KVIPs under different subsidy plans requires
applying equations 3.6 to 3.13 to each group of simlarly
si zed buildings that are candi dates for new KVIPs and
upgr aded bucket latrine KVIPs. The total nunber of
househol ds that woul d gain access to KVIPs is the sum of al

of the households living in buildings that decide to

construct KVIPs as foll ows:
or = HI[B(H * H (3. 14)
where QI is the total nunber of househol ds that would be

served by KVIPs, and QB(H) is the nunmber of buildings with H

househol ds t hat decide to construct KVI Ps.

City Wde Subsidy Cost
The cal culation of the total |unp sum subsidy cost of

provi ding KVIPs throughout the city under a particular
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subsidy plan will depend on the nunber of buil dings

t hr oughout Kumasi choosing to construct KVIPs such that:
ST = H[B(H * sSB(H) 3 (3.15)

where ST is the total [unp sum subsidy in dollars

distributed to all buildings deciding to construct KVI Ps;

@B(H) is the nunber of buildings with H househol ds that

decide to construct KVIPs, and SB(H) is the subsidy($)

offered to an individual building with H househol ds.
3.2.7 Applications of Building Decision Mdel

Exanpl e: Subsi dy of $30 per Conpart nment

Tabl e 3.2 shows the results of using the Building
Deci sion Mbdel to predict KVIP costs and coverage if a $30
per conpartnent subsidy is offered to | andlords for
constructing KVIP systens. The results are based on the
assunption that noney to build KVIPs will be avail abl e at
terms of 3 0O percent over 3 years.

G oups of buildings with the sane nunber of househol ds
requiring a specific type of KVIPs are anal yzed
individually. The results of all of the analyses are
aggregated to estimate total city cost and coverage figures.
For exanple, 3 07 buildings in Kumasi have three househol ds

that presently rely on existing bucket latrines. Serving


NEATPAGEINFO:id=6978D5ED-0E14-4C6A-A1F2-DEBDAF878FE4


Bui | di ng
size
H

Bui I ding
Size

Nunbef or »of Kum
Conpart meni s BuJUi nos
N

C O M s AR AL WENNNNNN -
I}
®

Nunber of #of Kum
Conpartneria Bul U ngs

Qy Wde Totals
Total Househol ds Covered:
Total Capital Cost
Total SubsMy Cose

Anaf fti*

Buf I i no Decision NocM
Subsi dy Plan: $30 pw KVIP Conpvt nent
Flnaneg Terms (U30% n<-3 years)

BdM ngs with Existing Bucket Utraws {KVIP wWhbe an Upgnde)

BQ Cap.
Coal
o8

$131
stss

sin

$201

Bui I ding
Subsi dy
SB

$30
Sle)

$30
$30
$30
$60
$60
$60
$60
$60
$60
$90
$90
$90

Hsoui r Mvbo.
Bids. Py-
PB

$4 63
t1S.72

$7 00
$747
$7 86
$1030
$11.25
$11. 65

$12)6

$15. 48

Bui | di ng
wr p
wWres

$1.47
$2.93

YEM
$7.33
$6. 79
$10. 26
$11.73
$13.19
$14.66
$16.12

$36. 64
$39.57
$43. 97
$46. 90
$64. 49

Bui | di ngs
w KVI PS
oe

8ui | di nosW nout ExI st ki oLat rt n«« (New KVIPs Rwi ul rad)

Bl dgCap.
Cost

$755
$883
$894
$904
$915
$924
$934
$1, 064
$1,218
$1, 226
$1,243
$1,252
$1,371
$1,528
$1, 536

Bui l di ng
Sut uMy

$120
$120
$120
$120
$120
$120
$150
$180
$180
$180
$180
$210
$240
$240

Required Mon.
Bldg. Pay.
PB

$8. 62
$10. 42
$1l«
$12.56
$13.33

$35.99
$36. 46
$36-91
$37.35
$41.96
$47i 5
$47.97
$484)
$49. 20
$53. 26
$59. 08
$59. 46

Bui | di ng Bui | di ngs
wrp w KVI PS
VW PB oa

$1.47
$2.93
$4.40
$5. 86
$7.33
$8 79
$10. 26
$11.73
$13.19
$14. 66
$16. 12
$17.59
$19. 05
$20. 52
$21. 99
$23. 45
$24. 92
$26. 38
$27. 85
$29.31
$30.78
$3225
$33.71
$35. 18
$38. 11
$45. 44
$46. 90
$49. 83
$5130
$5423
$84. 49
$65. 96

Total's:

QHT-26,963 i-1.194 - 20.157
CT . $804"43 * $43,066 - $847, 309
ST . $157,740 06,562 - Sl 64 J02

HH- sCkxer ed

(&-H
Q

HKa Cover ed

(0&-H

aly
Cap Cost
(B C8)
c

o
o}

$46, 396
so

$83, 485
S52. 230
$118, 674
$72,438
$77, 489
$44, 651
$45, 723
$30, 037
$34, 055
$30347
$40, 679
$18, 100
$24,776
$2,964
$31, 686
$5,570
$16, 177
38, 767
$5, 513
$2,544
$10, 615
$2, 406

Gty
Cap Cost
(oe-CBi

o
$4, 360
$4, 273

$22,124
$4, 147
$8, 153

Lunp Sum

ai ysuQ.

(C8-SB)
s

$6,914

$16, 420
$9, 966
$22, 123
$13, 199
$13, 827
$9, 573
$9«30
S6J22
$7,130
$6. 100
$8, 068
$3, 639
$5J31
$658
$6, 914
$1202
$3,457
$2,074
$1J! 80
$576
$2,593
$620

Lunp Sum

atysuo.
(8 s8I
s

$632
$814
$3390
$652
$1,274

53


NEATPAGEINFO:id=2DB612EA-B5C1-4ACB-93AA-F464E399D60E


5A

each of these buildings would require a one-conpart ment
upgr aded bucket latrine KVIP system costing $170. Each
bui l ding would qualify for a lunp sum subsi dy of $30
doll ars. Borrowi ng the renmai ning $140 necessary to upgrade
to a KVIP would result in nonthly required | oan paynents of
$6. 45 for each building. Since the buildings of this type
only have an esti mated aggregate WIP of $4.40, it follows
t hat none of these type buil dings would construct KVIP
syst ens.
Both the capital cost and buil ding WIP for KVI Ps
i ncreases as the nunber of households within a buil ding
i ncreases. Because of the econonies of scale of KVIP
construction, the cost of construction rises slower than the
aggregate WIP of a building, resulting in smaller buildings
being less likely to construct latrines than | arger ones.
The met hod of cal culating the aggregate WIP of al
households in a building |l eads to the same WIP for KVIP
service in buildings that require new KVIPs as in buildings
of the sane size with existing bucket latrines that require
cheaper upgrades. Buildings requiring upgrades need at | east
6 househol ds to have a collective WIP greater than the
required nmonthly | oan paynent. Only very | arge buildings (at
| east 3 4 househol ds) requiring new KVIPs will have a
aggregate WP hi gh enough to cover the required nonthly | oan
paynents. The significance of the predictions concerning
what type of building will and will not be served under a

given subsidy plan will be discussed in the next chapter.
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If a $30 per conpartnment subsidy plan were offered, the
nmodel predicts that 27,000 Kumasi households living in
buil dings with bucket latrines will be served by KVIPs at a
capital cost of $800,000 and a subsidy cost of $158,000. The
sane plan will lead to 1, 200 households living in buildings
w thout |atrines gaining access to KVIP systens at a total
capital cost of $43,066 and a total subsidy cost of $6, 562.
In total, a $3 0 per conpartnent subsidy plan would provide
coverage to approxinmately 3 0 percent of the househol ds that
are candi dates for KVIPs at a total subsidy cost of

$164, 000.

Coverage Estimates Using Different Per Conpartnent Subsidy
Rat es

Figure 3.6 shows the effects of different per
conpartment subsidy rates on the percent of Kunasi
househol ds presently relying on public latrines or private
bucket | atrines that would be served by KVIPs. Fifty percent
coverage woul d require subsidies to be set at $80 per
conpartnent. A $180. 00 subsidy would | ead to 95 percent
cover age.

The provision of KVIP |atrines for 95 percent of the
city would cost $4.8 nmillion, $3.8 million of which would
need to be subsidized (Figure 3.7). Atotal city subsidy of
one mllion ($100/conpartnent) would | ead to coverage of 55

percent of the househol ds. Wthout subsidies, 18 percent of

t he popul ati on woul d be cover ed.
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Figure 3.6 Expected KVIP Coverage Under Different Per Compartnent
Subsidy Rates (Building Decision I\/lodel, i=30% n=3 years)
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Figure 3.7 Captital Costs and Subsidy Costs of Providing KVIP Service
(Bui | di ng Decision Mdel, Per Conpartment Subsidy Plan, i=30% n=3 years)
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CHAPTER FOUR:
EXAM NATI ON AND DI sCUssI ON OF THE
BUI LDI NG DECI sl ON MODEL AND THE HOUSEHOLD DECI sSI ON MODEL

The nopdel s presented in Chapter Three are capabl e of
generati ng nunerous sets of predictions describing the
potenti al outcone of various KVIP subsidy plans and
policies. The ability to produce estimtes does not
necessarily guarantee that the nodels are accurate planni ng
tools. Therefore, before planners base policy decisions on
t he predictions generated though the application of these
nodel s, the validity of the approaches nust be exani ned nore
cl osely.

A common nethod of "testing"” a nodel is to conpare its
predictions with data describing the actual outcone that the
nmodel is attenpting to predict. Performng this type of test
on the nodels presented in this paper would require actual
data on the nunber of househol ds and buil di ngs that have
chosen to adopt KVIP service at different fees and under
different subsidy prograns. Unfortunately, this type of data
is presently unavail abl e because KVI Ps have only recently
been i ntroduced i n Kunasi .

Al though it is inpossible to fornmally test the accuracy
of the nodels' predictive abilities, policy nmakers can gain
a better understanding of the strengths and limtations of

t he nodel s by exam ning the assunptions behind their


NEATPAGEINFO:id=29BDB7C4-E8B9-475F-BCD9-86DFA6D2C129


59

devel opnent and the sensitivity of the nodel predictions to
changes in the assunptions. An understandi ng of the nodel s’
under |l yi ng assunptions will guide planners in deciding when
and how to use the nodels' predictions and in sone cases how

much confidence to place in them

4.1 Use of the Househol d Deci si on Model and the Buil di ng
Deci si on Mode
4.1.1 Results of Applying the Two Model s

Figure 4.1 shows the predicted KVIP coverage rates
usi ng the Househol d Deci si on Model and the Buil ding Decision
Model . The subsidy cal cul ati ons for the Buil ding Decision
Model are based on a per KVIP conpartnent subsidization
plan. The financing terns are 3 0% over 3 years.

The predicted required subsidy cost of providing KVIP
coverage for up to 60 percent of the households is very
simlar for both nodels. For exanple, both nodels predict
KVI P service could be provided to 50 percent of the
househol ds for a total subsidy of about $900, 000.

The two nodel s’ predictions of the subsidies required
for providing higher than 6 O percent coverage rates are
significantly different. The HDM predicts a total required
subsidy cost of $4.8 nmillion to obtain 95 percent coverage
while the BDM predicts the sane | evel of coverage would
require only $3.6 mllion. One of the reasons for this
difference is that the Building Decision Mdel assunes the

decision to adopt KVIPs is a function of the aggregated WP
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of multiple households within a building. By aggregating
househol ds in a building, the influence of households with
very | ow WIP is dim nished because the other households in
the building with a greater WIP for KVIP service prevent the
coll ective WIP of the building from being unusually | ow
Assunmpti ons regardi ng the actual collective behavior of
households within a building are discussed later in this

chapt er.

4.1.2 Use of the Two Models in the Pl anni ng Process

VWhi ch nodel shoul d be considered in naking policy
deci sions? The underlying assunpti ons of the BDM are
believed to nore accurately represent the situation in
Kurmasi . The Househol d Deci si on Model woul d be nore
appropriate in a situation where, rather than in multi-
fam |y apartnment buil dings, individual househol ds woul d have
t he power to deci de whet her or not to construct KVI Ps.

Al t hough not the case in Kunmsi, this type of housing
situation is very comopn in many parts of Africa.

The BDM can provide nore specific information regarding
the actual inplenmentation of KVIPs. For exanple, both nodels
can predict the percentage of househol ds that woul d be
covered at different total subsidies, but only the BDM can
predi ct which types of buildings will and will not be able
to construct KVIPs at different total subsidi es.

I nformati on concerning partial coverage can be very

useful to planners, since in many cases providi ng specific
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groups of households with KVIPs may be nore inmportant than
sinply providing the | argest nunmber of households with

KVI Ps. For exanple, providing new KVIPs to households in
Kumasi w thout existing facilities may be given priority
over providing upgraded KVIPs to househol ds with existing
bucket latrines. If this is the case, the BDM can be used to
test the effectiveness of alternative subsidy plans designed
to favor the construction of KVIPs in buildings wthout
existing latrines.

Despite its limtations in nmodeling the actual
situation in Kumasi, the HDM does have sone advant ages over
the BDM The BDM net hodol ogy is conplex and its application
regui res nmaki ng nore assunptions than are reguired for the
application of the HOM Unli ke the BDM the HDM can use WP
information to generate coverage estimtes quickly w thout
t he need to obtain additional information such as the
distribution of buildings with different nunbers of
househol ds and different types of sanitation systens.
Overall, the HDM provides a fairly sinple nethod of
generating rough subsidy estimtes quickly, while the BDM
provi des a nore conplex nethod of generating estimtes that

are presumably nore precise

4.2 Two Subsidy Distribution Plans for Use in the Buil di ng
Deci si on Mbdel

Use of the Building Decision Mddel requires naking an

assumption as to how subsidies will be distributed to

i ndi vidual buildings. In order to use the BDMto produce
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estimates of the total required subsidy, it is necessary to

nodel the distribution of subsidies in a realistic manner.

The actual subsidy plan to be offered in Kumasi will be
chosen based on several criteria. First, subsidies will need
to be distributed in a way that insures that the subsidy a
buil ding receives is proportional to the nunber of
households living init. A large apartnent building with 20
househol ds shoul d get a | arger subsidy than a building with
two househol ds.

Anot her inportant concern in choosing a subsidy plan is
that it should be easy to inplenent. The plan shoul d be
designed in a manner that allows authorities to easily and
honestly cal cul ate the anobunt of subsidy to which a building
is entitled. Once calculated, it should be easy for the
subsidy provider to distribute the subsidies to the proper
benefi ci ari es.

Al ternative subsidy plans neeting the above criteria
can be evaluated by using the BDMto predict the nunber of
househol ds gai ni ng access to KVIPs for a given total subsidy

anount distributed under different plans.

4.2.1 Per Conpartnment Subsidy

The BDM results presented in the previous sections are
based on the assunption that the subsidy given to a building
depends on the required nunber of KVIP conpartnents in the
building (Egq. 3.8). One of the justifications for this

schenme is that the nunber of conpartments can be easily
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verified by inspection to insure that the subsidies are
distributed properly. An alternative nmethod of distributing
subsi di es such as the use of a fixed per household or per

user subsidy anpbunt, would be nore difficult to inplenent.

It is nuch easier to see and count the nunber of KVIP
conpartments in a building than it is to count the number of
househol ds or individuals "served" in the buil ding.

Al t hough it may be easy to count the nunber of
conpartnments built, a per conpartnent subsidy scheme could
still pose inplenentation problens. It nay not be feasible
to inspect every KVIP system constructed, and di shonest
| andl ords might claimto have constructed nore conpartments
than were actually built. Another disadvantage is that the
nunber of conpartnents constructed and therefore the anpunt
of subsidy offered does not increase directly with the
nunber of househol ds served. For exanple a seven househol d
building requiring a two conpartnent KVIP would be entitled
to the sane subsidy as a 12 household building requiring a
two conpartnent KVIP with nuch | arger and nore expensive

pits.

4.2.2 Subsidizing a Percentage of KVIP Capital Cost

One alternative to a plan based on the nunber of
conpartnents is to subsidize a percentage of the capital
cost of KVIP construction. Instead of setting a per
conpartnent subsidy rate, planners would need to establish a

percentage of the capital cost that the governnent or an
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external aid organization was willing to cover. For exanpl e,
if it were decided to subsidize 50 percent of the cost of
KVI P construction in buildings throughout the city, a

| andl ord constructing a new KVIP system for 10 househol ds
costing $565 would only be responsible for paying $282. In

mat henati cal terns,

sB(H) = f *~ cB(H) (4. 1)

where SB(H) is the lunp sum building subsidy($), f
represents the percent of the cost that is to be subsidized,
and CB(H) is the unsubsidized capital cost of constructing a
KVI P system for the buil ding.

Figure 4.2 shows the percentage of househol ds that
woul d be served by KVI Ps based on the percentage of the
capital cost that is covered by subsidies. For exanple, if
buil ding owners are offered subsidies equal to 35 percent of
the cost of KVIP construction, the BDM predicts that 55
percent of the househol ds that are candi dates for KVIPs
woul d use them The prediction is based on the assunption
t hat noney for the construction of the latrines could be
borrowed at ternms of 3 0 percent over 3 years. Subsidizing 70

percent of the capital cost would lead to 95 percent KVIP

cover age.
Thi s net hod of subsidization is al so not i nmune to

corruption as |andl ords or dishonest building contractors

could over report the construction cost. Under either a
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subsi dy plan based on conpartnents or a percentage of
capital cost, it nmay be necessary to enact regul ations

governi ng the maxi mum nunber of conpartnents and the nmaxi nmum

all owabl e constructi on cost that could be subsidized for a

gi ven si zed apartnent buil di ng.

4.2.3 Subsidy Cost of Providing KVIPs under Two Sti bsidy

Pl ans

The results of applying the BDM using a per conpartnent
subsi dy plan and a percentage of capital cost subsidy plan
are shown in Figure 4.3. Both sets of cost estinmates are
generated assum ng that noney to fund the construction of
KVIPs is available at terns of 3 0 percent over three years.

Two and a half mllion dollars in subsidies distributed
under a percent of capital cost subsidy plan | eads to 90
percent coverage. The sane anount of noney distributed under
a per conpartnment subsidy plan woul d provi de approxi mately
85 percent coverage. In general, a fixed city w de subsidy
anount distributed under a per conpartnent subsidy plan
results in slightly |l ess coverage than if the sane anount
were distributed under a percentage of capital cost subsidy
pl an. The difference in coverage predictions in nost cases
is less than five percent.

4.3 Predicting the Collective WIP of All the Househol ds
Living in a Building

The application of the BDM requires having an estinmate

of what all the households in a individual building would be

collectively willing to pay to share a KVIP system The
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Figure 4.3 The Subsidy Costs for Two Subsidiztion Plans
(Bui I ding Decision Mdel, i=30% n=3 years)
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met hod of calculating this collective WIP from i ndi vi dua
househol d WIP i nfornmati on depends on assunptions regarding
the collective behavior of households living together in a
bui I di ng.

Littl e research has been done in Kunasi to exam ne the
psychol ogi cal and behavioral factors guiding the collective
behavi or of households in an apartnent building. As a result
of this lack of information, it is difficult to predict the
rel ati onshi p between the WIP of i ndivi dual househol ds and
the WIP of groups of households |iving together.

Consi der, for exanple, a building in Kumasi with four
househol ds. Each of the househol ds is asked individually
what they would be willing to pay each nonth for KVIP
servi ce. Each househol d bids an anmount w t hout know ng what
the other three households in the building bid. No effort is
made to ask all four households what they would be willing
to pay as a group to share a conmmon KVIP system (the exanpl e
is hypothetical; the Kumasi WP survey did not, collectively
or individually, assess the WIP of all households in one
bui | di ng) .

The landlord in the exanple says his househol d woul d be
willing to pay $2.25 a nonth to provide his household wth

KVI P service. The other three tenant househol ds woul d be

willing to pay $.75, $1.25, and $1.75 to provide their

househol ds with KVIP service. What woul d be the coll ective

WP of all the households living in the building to provide
the entire building with a KVIP systen?


NEATPAGEINFO:id=CE2A9446-B52D-4BDE-8BDF-94F5332D8EF8


70

In the above exanpl e, would one household be willing to
pay $2.25 a nonth to share a KVIP system wi th ot her
househol ds that were paying $.75 or $1.25 for the sane
service? It is realistic to assune that if a KVIP system
were shared, all households in the building would probably
i nsi st on paying the sane nonthly amount as is nornally done
in Kumasi with water bills. Under this assunption, the
collective WIP of all households in a building with H
househol ds can be expressed as foll ows:

wWAPB(H) = WPH * H (4. 1)
where WIPB(H) is an estinmate of the anount all the
househol ds in a building acting together would be willing to
pay for a shared KVIP system and WIPH is the fixed uniform
anount that each household in the building would agree to
pay to share a commpbn KVIP system

The val ue of WIPH can be approximated with i nfornmation
fromthe Kunmasi househol d survey by making certain

assunptions; three alternatives are di scussed bel ow.

4.3.1 WIPH equal to Mean WIP Bid for all Househol ds

In the above exanple, it could be assuned that acting
coll ectively, each of the households would be willing to pay
an anopunt equal to the average of what all four househol ds
said they would be willing to pay when asked individually.
This average for the above exanpl e equal s

($.75 + $1.25 + $1.75 + $2.25)/4 = $1.50
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Setting WIPH in Equation 4.1 equal to $1.50 results in a
col l ective building WIP of $5.00. One reason for choosing
the nean WIP bid as an estimate of WIPH is that using it in
Equation 4.1 results in the same collective WIP as woul d
result fromaggregating all the individual bids.

Since it is not possible to calculate the average bid
of all the households in different size buildings using the
Kumasi data, WIPH can be approxi mated as the mean WIP bid of
all the househol ds questioned in the survey. Substituting
this value for WIPH in Equation 4.1 results in the follow ng
equati on:

wWIPB(H) = WIPHhean * « (4-2)

As nentioned in chapter two, this nean WIP KVIP bid for
Kunmasi I s S$SA. a7T. -

4.3.2 WIPH equal to WIP Bid 75th Percentile

There is little evidence to suggest that each of the
four households in the above exanple would indeed be willing
to pay the average bid of $1.50; only two of the househol ds
in the exanple said they would individually be willing to
pay at |east that anmpbunt. Wile the four househol d average
WP bid of $1.50 is probably too high an estimate of what
all the households would be willing to pay, it may be that
sonme of the households with | ow bids woul d be persuaded into
payi ng a hi gher amount by the househol ds with high WP bids.
For exanple, the three households willing to pay at |east

$1. 25 m ght persuade the fourth household to pay $1.25
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i nstead of the $.75 amount the househol d bid when asked
individually. If all households paid $1.25, the total
bui I di ng WIP woul d be $5.00. The assunption leading to this
out cone can be expressed mathematically as foll ows:
WIPB(H) = WIPH75% * H (4. 3)

where WIPB(H) is the collective WIP of the H households in a
bui I di ng, and WIPH/5%is the 75 percent percentile of the
WIP bid distribution.

Based on the results of the Kumasi study, WPH75% f or
the entire sanple is $.73. There is no particularly good
reason for selecting the 75 percentile; the figure could

just as easily be set at 70 percent or 80 percent.

4.3.3 WIPH equal to the nean of WIP Bids for Landl ords

It is conceivable that a | andl ord choosing to construct
a KVIP systemw Il insist that all the households in his
bui | di ng pay an anount equal to the anmount the he is willing
to pay regardl ess of their own individual household WP bid.
The |l andlord in the exanpl e above could insist that each of
his tenants pay $2.25 resulting in a total collective
bui | di ng WIP of $9. 00.

Evi dence from Kumasi suggests that this is a realistic
assunption. Many tenants when asked for their WIP bid for
services told interviewers they woul d pay whatever the
| andl ord requested they pay. Under this assunption, the

coll ective WIP of a building with H households in Kumasi can

be approxi mated as:
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wPB(H) = WIPLIi hean * H (4. 4)

where WIPB(H) is the collective WIP of the H households in a
bui | di ng, and WIPLnean is the average anount that all of the
| andl ords questioned in Kumasi said they would be willing to
pay for KVIP service ($2,31).
4. 3.4 BDM Coverage Predictions Followng D fferent
Assvuaptions Regarding the Calculation of the Collective WP
of Households in a Building

Figure 4.4 shows the results of applying the Building
Deci si on Model wusing different assunptions to estimate the
anount that each of the households in a building would pay
for KVIP service if they all had to pay the sane anount.
Subsi di es are assuned to be distributed under a per
conpartnment subsidy plan. Financing terns are assuned to be
3 0 percent over three years. The results show that the
nmet hod of cal culating the WIP of a building has a
significant effect on subsidy predictions.

Assum ng that households in buildings would be willing
to pay an anount equal to the 75 percentile of the KVIP WIP
bid distribution, the BDM predicts that w thout subsidies,

none of the househol ds woul d have access to KVIPs. |If
househol ds in buildings were all willing to pay the nean WIP

bid, 18 percent woul d adopt KVIPs w thout any subsidies. The

nodel predicts that 52 percent of the
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househol ds woul d be covered w t hout subsidies if househol ds

were wlling to pay the mean WIP bid of |andlords. The BDM
predicts that $3 mllion in total subsidies wuld |Iead
either to 60 percent, 80 percent, or 95 percent coverage
dependi ng on whether WIPH i n Equation 4.1 is estimted as
WIPH?7 5% WIPHi nean' °* WPL"ean/ respectively.

The Buil di ng Deci sion Mddel's sensitivity to the
assunptions concerning the calculation of the collective
building WIP will depend on the distribution of WP bids.

If there is little variation in the bids, the difference
bet ween WIPH ~er AN WIPH75% wi || not be that significant.
Alternatively, if there is a wde distribution with a |arge
standard deviation, the variation between WIPH ~"ean "7
WPH75% wi || lead to very different estimates of collective
bui I di ng WIP dependi ng on which is chosen to represent WPH

in Equation 4.1

4.4 Sunmmary

A summary of the results of applying the HDM and BDM
under different assunptions is presented in Table 4.1. As
can be seen in the table, the nodels' predictions are very
sensitive to sonme of the assunptions and | ess sensitive to
ot hers. For exanple, w thout subsidies the nodels predict
that anywhere fromO to 8 0 percent of the househol ds that
are candidates for KVIPs will gain access to KVIP service.
The estimated coverage figures resulting froma total

subsidy of $2.5 mllion range from50 percent to 95 percent.
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Model

HDM

hCM

BDM

BDM

BDM

BDM

Fi nanci ng

Ter ns

30% 3 years

10% 20 years

30% 3 years

30% 3 years

30% 3 years

30% 3 years

Table 4.1 Summary of Coverage Predictions
Usi ng the Househol d Decision Mdel and the Building Decision Mdel

Bui | di ng
Subsi dy

Pl an

NA

Percent of Capital Cost

Per KVI P Conpart nent

Pet KVI P Conpart nent

Per KVI P Conpart ment

Col I ective WIP of

Al Households in a Estimated Coverage

Bui | ding

NA

WIPHean * H
($1.47*H)

WIPH75% * H
($0. 73*H)

WPHean * H
($1.47*H

WIPLnean * H
($2.3rH)

Wt hout

Subsi di es

0%

80%

18%

0%

17%

52%

for

Estimated Coverage
$2.5 million
in Subsidies

70%

90%

90%

60%

83%

95%

Estimat ed Coverage

for $5 mllion

in Subsidies

100%

100%

100%

95%

100%

100%
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The nodel s are nost sensitive to changes in the
assunptions that are the | east certain such as the
assunption as to howto calculate the collective WP of
households in a building. For this reason, it is inperative
that the predictions of the nodels be presented with the
under|lying assunptions in order to qualify them

| nproving the reliability and useful ness of the nodels
requi res reducing the uncertainty behind sonme of the
underlyi ng assunptions. For exanple, the useful ness of the
BDM coul d be greatly inproved by obtaining better
informati on on the coll ective WIP of househol ds wi thin
bui I dings. Obtaining this type of infornmation requires a
significantly different WIP questionnaire then was used in
Kumasi . Rat her than focusing on individual househol ds, the
study needs to question the renters and landlord within a
particul ar building on what the group as a whole would be
wlling to pay for KVIPs.

This "group” questioning can occur in several ways. Al
t he heads of households in a building can be questioned
together in an effort to identify a fee that all the
househol ds would be willing to pay. Alternatively, all the
househol ds in a particular building could be interviewed
individually after explaining that all the households wll
be asked to pay the same anmount for KVIPs.

I n general, whenever possible, WP questionnaires

shoul d be conducted in a way that accurately nodels the
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actual decision process. For exanple, if sanitation

deci sions are made by | andl ords i ndependent of tenant
househol ds, than the focus of the questionnaire should be on
what the landlord says his building will pay. Aternatively,
if decisions are nade by a tenant association, then the
guestionnaire shoul d be designed to assess the tenant
association's willingness to pay. Designing questionnaires
to nmodel the actual decision process |eads to inevitable

| ogi stical problens as was discovered in Kumasi during
attenpts to interview groups of heads of househol ds.

I n situations where designing a WIP questionnaire to
simul at e actual decision behavior is not feasible, other
t echni ques can be used to gain a better understanding of how
groups of households will behave. WP questionnaires can
i nclude nore questions on group behavior. Individua
househol ds can be asked whether they believe if the WP bids
of ot her households in their building would be greater, |ess
or the sane as their own bids for KVIPs. Househol ds can be
asked whet her they woul d pay nore for KVIPs if other
househol ds in their building were willing to pay nore, or if
their landlord was willing to pay nore.

Most buil di ngs al ready have certain services which are
shared anong househol ds. WIP questionnaires can include
qguestions on how the current services are shared and nore
inmportantly, how the initial decisions to share the services
were made. Were househol ds given a choice to connect to a

pi ped water connection, or did the landlord require everyone
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to connect? Were sone househol ds persuaded to pay nore than
they wanted to by ot her househol ds? Insight into questions
l'ike this can help planners better predict collective choice

behavi or and consequently inprove the accuracy of using WP

informati on.
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CHAPTER FI VE:
CONCLUSI ONS AND RECOMVENDATI ONS

This case study shows that although WIP i nformati on
froma contingent valuation survey can hel p planners
establish sanitation policy in cities such as Kumasi, the
met hod in which WIP infornmation is effectively incorporated
into the planning process is conplex and nust be done
careful ly.

Through the description of different nethodol ogi es
designed to address the issue of KVIP subsidization, this
paper highlights the typical process that should occur
bef ore usi ng household WIP i nformation to answer specific
sanitation policy questions. ldentifying and devel opi ng
effective nodels to use WIP information in the KVIP planning
process requires exam ning the factors controlling the
provi sion of KVIPs including cost, distribution of
subsidies, and the identification of the inportant decision
makers (i.e. landlords). The assunptions that are nade
concerning these factors and the resulting conceptual
framewor k behind the nodels directly influence their
versatility and useful ness.

Thi s paper exam ned two predictive nodels based on

fundanental ly different sets of assunptions. The Househol d
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Deci si on Mbdel uses sinplified assunptions and as a result
provides limted information. In contrast, the Building
Deci si on Model nore closely nodels the actual provision of
KVIPs in Kumasi. As as a result, it is nore conplex,
requires nore background information and assunptions, and
provi des planners with nore specific guidance in planning
subsi dy prograns.

In order to nore closely exam ne the strengths and
l[imtations of the BDM the nodel was reapplied after
changi ng certain assunptions. The results of the sensitivity
anal ysis of the Building Decision Mdel reveal that the
nodel 's predictions are very dependent on the nethod used to
calculate the collective WIP of all the households in a
given building. The highly sensitive nature of the nodel
indicates its predictions should al ways be presented
concurrently with the underlying assunptions behind its
application. Policy decisions based on the predictions of
t he nodel w thout a concern for the nature of the underlying
assunptions are as insupportable as deci sions made w t hout
usi ng WIP dat a.

This report presented two possible scenarios describing
the sanitation decision process in Kunasi. These scenari os
were chosen to highlight the difficulty of using household
WP information to predict conplex |andlord sanitation
decisions. In the absence of nore information concerning

| andl ord sanitation decision behavior, it inpossible to know
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which, if either of the scenarios and resulting nodels are
accur at e.

In a situation like Kumasi, it is essential to clarify
the role of building owners in providing sanitation service
to their tenants. To begin with, do building owners perceive
the provision of sanitation as their responsibility? If not,
do they perceive the provision of technologies |ike KVIPs
as the responsibility of the city or the responsibility of
i ndi vi dual househol ds?

What are the factors that building owners consider when
maki ng sanitation decisions? Do they see KVIPs primarily as
an investment opportunity, a method of inproving their
fam|ly's sanitation, or an altruistic nethod of inproving
the guality of their tenants' lives? If inproved sanitation
is seen primarily as an investnent, information should be
collected on the factors controlling investnents in Kunmasi.
The rel ationship between housing markets and sanitation is
also inportant. Do building owners believe KVIPs w |
significantly increase the value of their property? Wuld
| andl ords insist on charging higher rents if their buildings
were equi pped with KVl Ps?

Bui | di ng owners shoul d al so be asked to what extent
they will consult their tenant househol ds when naking
sanitation decisions. Wat type of group decision making

processes occur in their building? Majority rule? Unanimty

rule? Is their a formal or informal tenant association in
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their buil dings? How have past deci si ons been made for
simlar services such as water or electricity?

What is the role of individual households in the
sani tation decision nmaking process? Infornati on on househol d
perceptions of the sanitation decision maki ng process nust
be considered along with | andl ord perceptions. |ndividual
househol ds shoul d be asked their opinion on the | evel of the
control they have over the sanitation decisions in their
bui | di ng. How have ot her service decisions been nmade in
their building? Were they consulted? Wat options do they
have if they do not like the | andlord s decision? Can they
sonehow reverse the decision? WIIl they nove to anot her
buil ding? WIIl they have access to an alternative sanitation
opti on outside of the building?

The answers to the questi ons posed above shoul d

i nfluence the nethodol ogy used in WIP questionnaires. This
report assuned that the answers to the above questi ons woul d
lead to the BDM scenari o (KVIPs perceived nore as a service
than an investnent). Under this assunption, the
effectiveness of using WIP i nformati on i n demand-dri ven
pl anni ng could be greatly inproved by obtaining better
informati on on the coll ective WIP of househol ds within
bui I di ngs.

Anot her topic that requires further research invol ves
the use of actual data to eval uate the useful ness of denmand
driven planning techni ques such as the nodels discussed in

this paper. Wherever WP studi es have been conducted and
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demand-driven planning has been attenpted, planners shoul d
col lect information on the actual inplenentation of
sanitation programs and policies. This data should then be
compared with the predicted outcomes using nodels such as
t hose devel oped in this paper. The city of Kumasi provides
an ideal opportunity for this type of inplenentation

r esear ch.
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APPENDI X A

DESCRI PTI ON OF ON-SI TE SANI TATI ON SYSTEMS

Kumasi Ventilated Inproved Pit Latrine (Source: Whittington et al. 1991)

A "Kumasi ventilated inproved pit latrine" is a private, sanitary means of waste
disposal that does not use any water. A KVIP can be built in different sizes to accomodate
various numbers of households (Figure Al). Each compartment has two holes (only one of
which is inuse at atim) and can serve about six househol ds. The KVIP can be built as a frees
standing structure with its own roof, or it can be built into an existing roomin a building. The
excrement falls into one of two adjacent pits. When one pit is full, the users switch to the ofher
Apit isnot enptied immediately after it becones full. Rather the users wait for about two
years until the excreta is decomposed and is fully safe to handle. At this point the dry waste
can be safely used for fertilizer

The KMIP is a permanent structure. The pits are of masonry and can be easily enptied
and reused. The pits may be constructed to protrude into the street so that they can be emptied
fromoutside the house, even though the KVIP itself is entered frominside the house or
courtyard. The KVIP has a vent pipe, which elimnates odors. Flies are effectively controlled
by a fly screen at the top of the vent pipe. The air flow through the latrine draws flies to the
top of the vent pipe where they are trapped and die. Properly designed and maintained, the

KVIPis a safe, hygienic neans of excreta disposal

Aguaprivies (Kalbermatten et al. 1980)

An aquaprivy consists of a conpartment equipped with a squatting plate above a septic
tailk cornected to an adjacent soakaway pit. The squatting plate has a drop pipe which runs
directly into the septic tank so that a water seal is formed. As long as the water level in the
tank does not fall belowthe drop pipe, odor and flies will not be a serious problem In practice

maintaining the water level has generally been a problemresulting in intense odor and insect
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problens. In order to maintain the water level, the tank nust be airtight and the users must

flush water into the tank to replace any |osses due to evaporation.

Bucket/Pan Latrines (Kalbermtten et al. 1980)

The hucket or pan latrine consists of squatting plate above some type of pan or bucket.
The container is routinely manually enptied by the user or by paid nightsoil Iaborers. The
nightsoil fromeach latrine is either disposed of directly into the surrounding environment or
col lected ina central holding area Tanker trucks comonly take the collected nightsoil avay
for treatment. If nightsoil is not disposed of prop)erly, these latrines can pose a serious health
threat to both the people who enpty the latrines and general popul ation.
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Fi guren! VIP Latrine: Basic Conponents
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APPENDI X >, B
EXAMPLE OF AN OPENI NG STATEMENT AND W LUNGNESS- TO- PAY QUESTI ONS FOR
A KVIP LATRINE (Version for tenants with a piped water connection in their dwelling)

Now | would Iike to ask you some questions about how much your househol d woul d be

wiling to pay for an inproved sanitation system | would |ike to ask you about two possible
types of inproved sanitation systens.

~The first type of inproved sanitation systemis called a KWIP latrine, whichis a
ventilated pit latrine. This KVIP latrine would be private and each toilet roomwould have
two holes (only one of which is inuseat atim). It does not use water, but it could be built
inside the house (on the ground floor). It can also be entered frominside the house. The
excrenent falls into one of two adjacent pits. When one pit is full, you switch to the other. The
pit is not emptied imediately after it becomes full. You it to empty the pit until the
excreta is turned into manure which is safe to use in a garden. This takes about 2 years. The pit
can then be enptied fromoutside the house.

This kind of latrine is specially designed so that if it is kept clean, it wll not smell. It
has a vent pi Fe to ehmnate odors, and a fly screen to elimnate flies. The KVIP~a ventilated
inproved pit latrine-is not |ike an ordinary latrine, it is ajsermanent facility. What nakes
it Berrmnent Is that the two pits are [ined and can be easily emptied and reused. Because the
KVIP latrine has two pits, it does not have to be enptied very often and is thus very
Inexpensive to operate. It is a safe, sanitary means of excreta disposal.

| woul d now ke to answer any questions you have about the KVIP latrine.
1. Wre you famliar with a KVIP latrine before | came here? YES/ NO

The second type of inproved sanitation systemis a W in the house which you woul d
share with other tenants. The WC woul d be private and there woul d be only one in the house
(OR ONE ON EACH FLOOR IF TH'S I'S A MULTI-STORY BULDING . It woul d be the

responsibility of the tenants and the landlord to keep the W clean. If it were kept dean, it

woul d not snelL

The WC woul d be connected to a pipe outside the house. This type of pipe is known as a
sewer. The waste fromthe WC would flowinto the sewer. The waste would not flowinto a
sePtic tank or holding pit, so it should not overflowor clog up. Therefore the househol d woul d

not have the expense of enptying a septic tank or holding pit. In order to have a WC, a house
nust be cormected to the water system

| woul d now |ike to answer any questions you have about the WC and the sewer system

2. \Nere you famliar vdth a WC before | came here? YES / NO
3. Wre you famliar with a sewer systembefore | came here? YES/ NO
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BI DDI NC. GA\fE FOR A KVTP LATRI NE (HTCH STARTTNC PDTNT)

Suppose that the landlord was willing toinstall a KVIP latrine in this house for the
use of the tenants if the costs could be recovered in a separate payment fromthe tenants. If the
landlord installed a KVIP [atrine, the excreta disposal systemwould be improved. There

would be no initial charge or fee to have the KVIP latrine installed, only the nonthly
paynent. You woul d have to pay this monthly payment as long as you lived in this house

(a) If the landlord asked you to pay 1000 cedis per nonth toward the KVIP atrine, would XOU
want the landlord to install a KVIPlatrine or would you prefer not to have a KVIP |atrine’

YES - have landlord install a KMP------------ G TO (¢c)

NO - rather not have a KVIP ------------ GoTq( b)

(b) Suppose that instead of 1000 cedis that the nnnthlr payment for the KVEP latrine was 500

cedis. Would you vant the landlord to install a KVIP latring or would you prefer not to have a
KVI P?

YES - have landlord install a KMIP----------- G0 TO (c)

NO - rather not have a KVIP ----------- Q0 TO (¢)

(c) VWhat is the most you would be willing to pay per nonth to have a KVIP |atrine in the
house whi ch menbers of your household could share with the other tenants?

MAXI MUM MONTHLY  PAYMENT cedi s per nonth

( ENUVERATOR: NOW WRI TE DOAN THE AMOUNT OF MONEY THE HOUSEHCOLD | S
SPENDI NG PER MONTH ON | TS PRESENT EXC31ETA DI SPOSAL SYSTEM FROM THE

| NFORMATI ON I N PART |1 OF THE QUESTI ONNAI RE ON HOUSEHOLD SANI TATI ON
PRACTI CES]

Ed; Respondent's current monthly expenditure on sanitation fromPart 11: _ cedis per month
e) I's the respondent's current expenditure higher than his answer to (c)?

YES ------ GOoTQ(0
NO  ------ HNI SHED

| F THE PRESENT EXPENDI TURE IN (d) IS HI GHER THAN THE BID IN (c) ABOVE, ASK
VWHY THE RESPONDENT |'S WLLING TO PAY LESS FOR A KVIP THAN FOR HI S

EXI STI NG SANI TATI ON SYSTEM G VE THE RESPONDENT AN OPPORTUNI TY TO
CHANGE HI'S BID IN (c) ABOVE.

(f) Reasons given:

(g) Respondent's revised bid: cedis per nonth
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Appendi x C

Table CL Calculation of KVIP Capital Costs
(Buil dings with Bucket Latrines)

Nunber of Nunber of Nunber of KVI P KVI P

Househol ds  Required KVIP Buildings Capital Cost Capital Cost

in Building Compartments in Kumasi Each Buil di ng Al Buildings
1 807 $131 $105, 630
2 346 $155 $53, 464
3 307 $170 $52, 380
4 403 $183 $73, 663
5 184 $193 $35, 527
6 230 $201 $46, 396
7 2 99 $295 $29, 180
8 2 274 $305 $83, 485
9 2 166 $314 $52, 230
10 2 369 $322 $118, 674
11 2 220 $329 $72, 438
12 2 230 $336 $77, 489
13 3 106 $420 $44, 651
14 3 107 $427 $45, 723
15 3 69 $434 $30, 037
16 3 79 $441 $34, 955
17 3 68 $448 $30, 347
18 3 90 $454 $40, 679
19 4 30 $531 $16, 100
20 4 46 $538 $24, 776
21 4 5 $544 $2,984
22 4 58 $550 $31, 686
23 4 10 $556 $5, 570
24 4 29 $562 $16, 177
25 5 14 $634 $8, 767
27 5 $646 $5, 513
30 5 4 $662 $2,544
32 6 14 $737 $10, 615
a4 8 3 $919 $2, 406

TOTAL: $1, 154, 088
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Table C2 Calculation of KVIP Capital Costs
(Bui I dings without Existing Latrines)

Nunmber of Nunmber of Nunber of KVI P KVI P
Househol ds  Required KVIP Buildings Capital Cost Capital Cost
in Building Conpartments in Kumasi Each Bui | ding Al Buildings
1 1194 $218 $260, 127
2 418 $257 $107, 523
3 597 $283 $169, 303
4 1344 $304 $408, 162
5 836 $320 $267, 939
6 597 $335 $199, 945
7 2 580 $491 $285, 039
8 2 627 $507 $318, 127
9 2 438 $522 $228, 555
10 2 597 $535 $319, 647
11 2 445 $548 $243, 796
12 2 179 $559 $100, 183
13 3 248 $698 $173, 186
14 3 273 $711 $194, 016
15 3 231 $722 $166, 846
16 3 105 $734 $76, 691
17 3 56 $745 $41, 850
18 3 66 $755 $50, 089
19 4 94 $883 $83, 263
20 4 66 $894 $58, 725
21 4 51 $904 $46, 299
22 4 54 $915 $49, 656
23 4 $924 $4, 801
24 4 5 $934 $4, 648
26 5 28 $1, 064 $29, 339
31 6 4 $1, 216 $4, 686
32 6 $1, 226 $9, 149
34 6 4 $1, 243 $4, 369
35 6 $1, 252 $4, 273
37 7 16 $1, 371 $22, 124
44 8 3 $1, 528 $4, 147
45 8 5 $1, 536 $8, 153
TOTAL: $3, 944, 655

Total Capital Cost for Al of Kumasi = $3,944,655 + $1,154,088 = $5, 148, 743
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