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Abstract—It has been hypothesized that in addition to the direct health and amenity benefits of an
improved water supply, there are other, more subtle, benefits to communities who participate in
community-based water supply projects. A detailed empirical comparison of villages with and without
community-based water projects in Indonesia and Togo suggests that such indirect benefits are substantial.
Between 25 and 30% more children are immunized in villages with community-based water projects than
in comparison villages which either have benefitted from non-participatory water projects, or have had
no water project . . :

From a comparison between the activities of villagers and workers in external agencies involved in water
projects in the two countries, it is concluded that successful participatory water projects are best
characterized as a partnership between the, community and the external agency. Such projects require
substantial inputs of time, resources, skill and persistence from both the community and the external
agency. These inputs must be sustained by both parties in all phases—planning, construction and
maintenance—if this partnership is to result in lasting improvements in water supply and other aspects
of community life. • • - - " • . - . '
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BACKGROUND

Improving water supply services to rural people in
developing countries has been a major objective of
international and national development efforts over
the past 30 years. The World Bank has estimated [1]
that governments and external donors are currently
spending U.S. $1500 million annually on this sector.
Official figures show that while some progress has
been made, 60% of people in rural areas of develop-
ing countries still do not have access to an adequate
water supply [1]. In-depth assessments show that the
situation is substantially worse than the coverage
figures would suggest. Not only is it increasingly
difficult to mobilize resources from external agencies
and national governments for construction of new
systems, but often it is found that villagers who 'have
access' do not use the improved systems, and- that
these improved systems are not maintained. To give
but two examples from a recent World Bank review:
surveys in East and West Africa have shown that only
one in three 'beneficiaries' of improved rural water
systems- actually use such systems; and in some
countries the construction of new facilities is not even
keeping-pace with the rate of failure [1]., .. s;-;;' -

.;?!• From reviews of experience in this sector by one ot-
the authors: and" others; however,:it has become

.apparent that" there, are some successful rural .water
supply projects and that, in these successful projects.

-the local people themselves-have played, a1, major
'role in. the; planning, financing, construction and
maintenance of their systems [1]. ..s.ii.iiav^i-v-'.^i;

:ai:Overthe last 10 years there has been an important
-development, in a related sector. The:-development
community has-recognized the possibilitiesJbr im-
proving health through widespread adoption of new

' medical technologies such as oral rehydration: ther-—

apy (ORT) and expanded programs of immunization
(EPI). As a result of analyses which have concluded
that such technologies offer cost-effective approaches
to improving child survival [2], many international,
agencies [3] and national governments have con-
cluded that more resources should be devoted to such
technologies and relatively less to improving water
supplies. '

It has become evident, however, that such argu-
ments are deficient on several counts. Briefly: water
supplies are not just health interventions, but econ-
omic and social interventions, too; water supplies
affect not only infant mortality, but also infant
morbidity and the sickness and survival of other age

. groups; and the long-term health impacts of im-
proved water supplies may be substantially greater
that the short-term impacts [4-6].

Because of the importance of these questions,
considerable attention has been devoted by one of the

-authors and others to defining the health impacts
of improved water supplies, and to methodologies
for assessing these impacts [7-9]. In addition to the.
impacts on the usual range of water-related diseases
[10]..a; subtle- but. important hypothesis. has. been
raisedc It -has, been; suggested^ that, the:: health; of

", communitiesiwhichare-directly.involyed-in improving-
their own» water, supplies is.improved not.only.be-
cause of a reduction in water-related diseases, but

• also because the process of community organization
. enables such'rcommunities to undertake a variety -of
actions-in;other.sectors which ultimately contribute'
to the. social, economic and health: well-being of; the

i community. Specifically it has been hypothesized that
• participation in-primary health care-activities will: be
. -.higher in. communities- in which, participatory :water
supply projects /have- been undertaken; ,and. it has
been suggested, that participation in immunization
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Fig. 1. Eight rungs on a ladder of citizen participation.
Source: Ref. [12].

campaigns would be an appropriate measure for such
'secondary' effects [9].

Concurrently it has become apparent that, in the
medium- to long-term, a major constraint on the
'new' medical technologies will be to sustain delivery
of such technologies by agencies and to sustain
demand for such services by villagers. Accordingly, it
is of considerable interest both in correctly assessing
the role of water supply programs, and in developing
strategies for sustaining the use of improved medical
technologies to test the following hypothesis:

Communities which participate in decision-making
throughout all phases of a water supply project will
display higher rates of participation in other primary
health care activities (such as EPI) than communities
which have either a non-participatory water supply
project or no water supply project at all.

The principal-objective of the research described in
this project was to provide an empirical test of this
hypothesis.

A second objective of this investigation was to
develop a conceptual framework for understanding,
operationalizing and evaluating the social and behav-
ioral phenomenon of community participation. This
was deemed necessary because while much has been
written about community participation in health
programs, there is little consistency in how commu-
nity participation is conceptualized and subsequently
measured. AsFeachem points out in a discussion of
community; participation in water supply projects,
terms such as "felt needs', 'bottom-up planning',
'motivation' and 'integrated development at the vil-
lage level' are highly complex and diffuse, and their
meaning in any particular context is often obscure
[11]. The difficulty is that participation is essentially
a descriptive term that is made up of numerous
different activities and situations, and thereby leaves
much room for confusion about its causes and effects,
its amounts and distributions [13].-Participation
is not an objective that exists in specific quantities

or that can be measured in particular units to be
compared over time.

Nonetheless, this does not imply that the objective
of developing a framework for conceptualizing com-
munity participation should be abandoned. On the
contrary, because the health sector has neglected the
need for empirical work on the subject, the wide
variation of participatory interventions has been
accompanied by an equally wide range of results.
Moreover, for lack of a conceptual framework to
help explain these differences, health planners and
policy makers are obliged to make decisions on the
basis of anecdotal information or conjecture on how
community participation influences health behavior
and outcomes.

CONCEPTUAL FRAMEWORK

The nature and extent of community participation
encouraged by a water supply project vary. The
extremes are, on the one hand, minimal participation
in which specialists and funders from outside the
community's control make decisions and solicit the
community's land, labor or materials, and, on the
other hand, a project in which community members
are fully involved in decision-making throughout all
phases of planning, constructing and operating a
water supply system. Community participation is not
simply a yes-no variable that is either present or
absent. Rather, community participation occurs in
varying degrees.

Arnstein [12] visualized the possible range of
participation as the rungs in a ladder representing
a progression of who has power over program
decisions and resources (see Fig. 1). When the role of
community groups or leaders is limited to compliance
with, or the rubber-stamping of, decisions made by
outside project personnel, then the level of partici-
pation is confined to the bottom two rungs of the
ladder. Projects which elicit the opinion of members
of a community by surveying them, inviting them to
be heard at meetings, or informing them in advance
of project plans but do not allow them to make
decisions or to have any control over the allocation
of resources fall onto the middle three rungs of token
partcipation. Under these conditions the community
may indeed hear^nd be heard, but it lacks the power
to ensure that its views will be heeded by the project.
Further up the ladder are levels of participation with
increasing degrees of decision-making power. At
these top three rungs, communities negotiate as equal
partners by engaging in trade-offs, vetoing, or obtain-
ing full control over decisions and resources.

There are some obvious limitations to this ladder,
some of which Arnstein herself points out. First,
neither the community or the external agency is.
homogeneous. Within each group individuals typi-
cally have divergent points of view, competing inter-
ests, and differing roles and status. Second, the ladder
does not include an analysis of factors other than
power which may inhibit or facilitate reaching greater
levels of participation. Factors such as the amount
of time available, the community's knowledge and
experience base, or the outsiders' skills and instruc-
tion also influence the degree to which participation
is achieved. Third, the eight rungs do not provide a
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Fig.~2. Basic framework for describing and analyzing rural development participation.

framework for examining how a project develops a
relationship with the community, and therefore, can-
not be used to assess how project workers engage
community members in the tasks of planning, con-
structing, operating and maintaining a water supply
s y s t e m . • • • > ' • • • > - r . , - : ••' • . ; • - > • • • ••

'-..-•The process of eliciting and sustaining community
participation in a project is understood by Uphoff
et al. [13] as having several dimensions and contexts

" (see-Fig: 2)"They systematically dissect participation
•-into^hs.:dimensions, of the WHAT.; (the kind. of.
participation: taking place), the WHO (the sets "of

•actors involved in the participatory process); and the
HOW (the-specific characteristics of that process).
The context of participation focuses on the relation-
ship between.: the" technological and. programming

' characteristics of the project itself, such as the digging.
•: of-alwell"or the laying of pipes, and the patterns
Of. actual-rparticipation ••. that' emerge:: The context
also includes the characteristics of the physical,set-
ting, history of. the-region; and the social systems

operating in the environment in which the project is
executed. These.have subtle but powerful effects on
participation patterns. ...-.- •'•

Each of the three dimensions are then refined
further into variables that represent the critical actors
and components of participation in. a project. The
WHAT variables that warrant-concern are partici-
pation in: decision-making; project implementation;
benefits from: the project, • and project evaluation.
These four categories of activities represent the.major

•:ways .in..which, community, participation; cait. assist.
projects:' • ;oj?H^:-̂  ":3R''<v"o.'S'-r!"'- < ; '~:-xj?yiT£.7 fiiaci" '•

-••.••-'••".The-:.WHO variables. are of. great-,importance
because when 'thexommunity' is expected to partic-
ipate, it should' clear as to who in this; larger and
heterogeneous group"are'involved;Thegeneral:types
of; participants- arei-j 16cal::leaders;:;16cali-rresidents; -
goveniment%personriel*:aiid.:foreign:personneli>The-
first two sets of participants are those who.have local
roots. The last two. sets of people arevl to varying
degrees, outsiders^";.; i r r . i . - ^ c ^'::i}"\^i^~i' 'r.Cl-i''
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The HOW variables add the qualitative dimension
to the analysis of participation. They generate in-
sights into such issues as why participation takes
place, continues or declines, and why participation
has the particular pattern that it does. How partici-
pation is occurring is determined by such variables as:
whether the initiative for participation comes mostly
from above or from below; whether the inducements
for participation are more voluntary or coercive;
the structure and channels of participation over
time through formal or informal organizations; and
the duration and scope of participation (which may
vary from a one-shot event to an intermittent or
continuous range of activities).

This model was used as the conceptual framework
for the present study of community participation in
water supply projects. However, for the purpose of
this analysis, the CONTEXT variables were excluded
since the projects to be examined in each country
would be in the same geographic region and would all
be dealing with the same technology of rural water
supply.

THE RESEARCH DESIGN

The study used a cross-sectional, quasi-experimen-
tal design [9] to compare participation in primary
health care activities in three groups of villages in
each of two countries: villages which were part of a
participatory water supply project, villages which
were part of a non-participatory water supply project,
and villages which were not part of any water supply
project.

The objective was to find out whether participation
by the community in decision-making during all
phases of a water supply project would affect the
utilization of other primary health care services by
the community. To measure this effect it was neces-
sary to choose a primary health care intervention
that: is not influenced by the direct impact of a water
supply project (use of oral rehydration therapy, for
example, would not be appropriate); and for which
reliable data exist in the individual villages.

Participation in an expanded program of immuniz-
ation (EPI) was chosen as the indicator. For efficiency
reasons it was desirable to choose a measure such that
substantial numbers of individuals do participate and
substantial numbers do not participate. Full immu-
nization coverage was, thus, not used as a measure
because the coverage levels in the study communities
were low. Rather, the study used as an indicator the
percentage of children who had completed the DPT
(diphtheria, pertussis, tetanus) immunization series.
This series of three injections was satisfactory both
because completion of the series requires sustained
participation over time, and therefore, substantial
social and behavioral change, and because the distri-
bution among those completing and those not com-
pleting the series was satisfactory in the study
communities. . . .

To include villages in the study so that the three
groups would be as similar as possible with respect to
certain social, economic and geographical conditions,
it was desirable to have the participatory and non-
participatory water supply projects operating in the
same region during a similar period. It was also

important that EPI activities be introduced into the
area by workers not affiliated with the water projects
after the water systems were completed and that
primary data on immunization coverage at the village
level were available. If these conditions were fulfilled,
the following hypotheses could be tested:

Villages where participatory water supply projects
have taken place display higher completion rates of the
DPT vaccination series than similar villages where non-
participatory water supply projects have taken place.

Villages where non-participatory water supply projects
have taken place display completion rates of the DPT
vaccination series that are similar to those of villages
where no water supply projects have taken place.

THE STUDY SITES

An initial list of eight countries was compiled
because they had community-based water supply
projects funded by the Agency for International
Development (AID) which were of interest to the
Water and Sanitation for Health Project that spon-
sored the research through an AID contract. After
detailed review of project documents and discussion
with officials knowledgeable about the projects, two
countries, Togo and Indonesia, were selected.

In Togo the participatory water supply project
chosen for analysis was the Togo Rural Water
Project. This project which began in 1980 was funded
by the United States Agency for International Devel-
opment (USAID) and the European Economic Com-
munity (EEC), and executed by the Ministry of
Health and Social Affairs. The purpose of the project
was to improve the health and living conditions of a
total of 120,000 people residing in 150 villages in the
Savannah Region and in 250 villages in the Plateau
Region by drilling 535 tube wells, equipping approx.
400 with foot pumps, and providing a complementary
'socio-health' input.

The 'socio-health' component was primarily
a community development effort which involved
villagers in a series of organizational, technical, and
human relations activities. Togolese social affairs
agents initiated most of these activities after receiving
extensive training in health education and community
organizing skills. Community participation was
defined in a project document as a continuous learn-
ing process which makes possible community action
for the resolution of local health problems [14].

By mid-project in 1983, 80% of the planned bore-
holes had been completed. Moreover, 350 village
development committees had been organized and
their officers trained. Of these committees 80% had
established funds to maintain and repair the water
pumps. Only the project villages in the Plateau
Region were used for the present investigation be-
cause a comparable non-participatory water supply
project did not exist in the Savannah Region.

The non-participatory project initiated in the
Plateau Region of Togo was the Fourth EDF (Euro-
pean Development Fund) Water Supply Project. In
this project external teams drilled tube wells and
installed pumps in 100 villages needing better water
supplies. According to EDF officials and regional
water authorities, no effort was made to elicit com-
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munity participation or to organize a community-
based mechanism for maintaining the pumps.
• In Togo childhood immunizations are provided
free of charge. Services are available either through
health clinics designated as fixed centers and
equipped with refrigerators or through mobile vacci-
nation teams traveling to each village located more
than 5 km from a fixed center; Field.workers for the
USAID and EDF projects were not involved in
promoting EPI services.

A stratified random sample representing all five
prefectures in the Region was chosen, giving 10
participatory ('P') villages and 10 non-participatory
('N') villages.The selection of 10 control ('C') villages
that were not part of any water supply project was
more problematic, however, because a verified list of
villages did not exist. Ten villages were selected
randomly from a specially created list of villages that
were not part of either the USAID or Fourth EDF
Projects. Visits to these villages revealed, that some
had benefitted from one of the many non-governmen-
tal water supply projects operating in the region. Due
to.time and resource constraints the present study
was forced to find seven replacement villages using a
non-random procedure. Thus, the group of 10 con-
trol villages in Togo is not a true random sample.

In Indonesia, all villages in the participatory water
supply category were part of the CARE Rural Water
Supply Project in West Java Province. CARE
has been involved in water supply improvement in
Indonesia since 1979 in three administrative areas:
Bali, Java and Nussa Tenggara Barat-Lambok.
CARE, whose development philosophy stresses com-
munity development and participation, works inten-
sively with a community during the implementation
of a water supply project, with the typical length of
contact in a village being one to two years from start
to finish. CARE employs Indonesian field workers to
carry out much of the construction, community
organizing and education activities. These workers
often live in the village during the construction of
the water supply system, participating in village life
and involving local political, religious and informal
leaders in planning and implementing the project.

-.•• As of 1985, CARE had installed 90 gravity water
supply systems, 880 hand pumps and a few rainwater
catchment systems. Gravity water systems were the
principal type installed in West Java Province. A 1984
evaluation report indicated that 62% of the systems-
were fully functional, 27%: were partially functional,
and. 11% were minimally or non-functional. Only
CARE project villages in West Java were included
in the study as 'P' villages because comparable non-
participatory-water supply projects did not exist in
t h e o t h e r p r o v i n c e s ^ c - i - v : •-:• n - U v - -..-..h :>•::'•«•••;.•.••?'•'

,•' The non-participatory water supply project. ('N')
villages were drawn from those that had been part of
the INPRES (Indonesian Presidential), Program, of

; the Indonesian government. INPRES funds primary
health careactivities, including water.and sanitation
projects > that are largely non-participatory. Water
supply projects begin at-the puskesmas (community
health center) where a sanitarian is on staff to work-
with local government officials. .Typically, a commu-
nity leader approaches the sanitarian for assistance in
improving the community's water supply. Funds may'

be solicited from the government health department
and the sanitarian distributes these to the village
leaders. The sanitarian supervises the water supply
project, and. recruits local labor for construction.
Villagers receive a small fee for their work. No effort
is made to. organize a community-based mechanism
for maintaining the gravity water system,

"i In Indonesia, childhood immunizations are pro-
vided free of charge at the puskesmas. Each pus-
kesmas has a vaccination worker who is responsible
for outreach and for keeping records on immunized
children from each village in the service delivery area.
Field workers for the CARE and INPRES. projects

. were not involved in promoting EPI services.

. ...A random sample of 10 'P' villages were,chosen
from CARE villages in West Java. Province; Each
CARE yillage was then matched.withan 'N' village
from the INPRES program and a 'C village that had
not: been, served by. any water supply project.. The
criteria used for matching were: similarity in popu-
lation size; similarly in socioeconomic status; distance
from a puskesmas; and location in the same district.
Each village was visited to verify its similarity to
others in the comparison and control groups.

In summary, data were collected from 30 villages
in Togo and 30 villages in Indonesia. In each country
the 30 villages were of three types: (1) 10 participatory
water supply project 'P' villages; (2) 10 non-participa-
tory water supply project 'N' villages; and (3) 10 'C
villages that were not part of any water supply
project. In each country the 30 villages were selected
because they were all located in the same region and
districts of the country, and were believed to be
comparable demographically and in distance from
a clinic or health center where free immunization
services are available. All water supply project vil-
lages had been exposed to EPI services through field
workers not involved with the water projects after
their improved water supply systems had been com-
pleted. The control villages had also been exposed to
the vaccination program but had not been served by
a water supply project.

' DATA COLLECTION

Field data were collected from three sources: com-
munity leaders, field workers involved with the par-
ticipatory water supply projects, and immunization
jecords. A- study.collaborator in each country was
responsible for pretesting the instruments and proto-
cols in the local language and for overseeing the
recruitment and. training,of interviewers. The collab-
orators also coordinated the selection of villages, to
be included in .the.investigation and. gathered.back-

ondiitfomauononiaD.^tudyy;cpmrriunities;,arid •
^projects.^;? : .:££ ^ , ^ . • i ^ i ^ : ^~~
•\J Community leaders in both participatory and non-

participatory water, project villages were interviewed
fin their villages to gain a community perspective on

'." who participated in.what kinds.of activities, and how,
".'during the life of. the water.supply project. Interviews

were conducted.with jhe. village chief,, and one male
V. and.one,-female"village.leader. AjquestionnaireVwas
-designed to. assess the. \yho, what and hew'variables
identified, through the", study's. conceptual frame-
J k of community participation, both in. the water

i : i ;l
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supply project and during the years surrounding its
implementation.

The genera! level of community competence was
assessed in terms of collective problem-solving. Infor-
mation was collected on community groups in exist-
ence and community projects undertaken before and
after the water supply project. A series of questions
was asked to determine the level and nature of
community input during specific phases of the water
project. Leaders were asked to state who was in-
volved during the various project phases, to describe
the activities of the project itself and the length of
time required to complete the water system. Issues
related to sustainability were also investigated in
terms of describing how the water system is main-
tained and how the community handles the acqui-
sition of parts needed for repair. Leaders in the
participatory water supply projects were also asked
how the village development committees were func-
tioning, how villagers contributed to the maintenance
of the water system, and what the level of community
interest was in subsequent development activities that
followed the installation of the water system.

The community leader questionnaires were admin-
istered as a semi-structured interview using a casual
conversation format since many of the respondents
were not literate. The interviews were conducted on
a one-to-one basis and required 30-45 min to be
completed.

Field workers, who had been assigned to the
participatory water supply project villages that were
selected for study, were also interviewed using essen-
tially the same items and format as the community
leader questionnaire. The non-participatory projects
did not assign field workers to specific villages. Thus,
these interviews were only conducted for the partici-
patory water supply project villages. Field worker
responses provided an outsider's perspective on the
who, what and how variables of community partici-
pation to serve as a basis for comparison with the
community leaders' inside perspective. To understand
better the amount of follow-up given to the village,
field workers were asked to make additional com-
ments regarding the nature and frequency of their
contact with the village after the completion of the
water system.

In both Togo and Indonesia immunization data
were collected on the DPT vaccination series. In
Indonesia records are kept on the DPT status of
children aged 3-14 months, while in Togo records are
kept on the DPT status of children aged 12-36
months. (This difference in age groups is not signifi-
cant for the present study since data analysis was
carried out separately for each country.)

In Indonesia the study collaborator reviewed im-
munization records maintained in each puskesmas for
the study villages within its jurisdiction. Several years
of records were examined to decide which year of
data appeared the most valid. This was done by
assessing the neatness and completeness of the
records as well as by when the puskesmas personnel
received training in record-keeping.

7' In Togo similar immunization records did not
exist for each village in the study. Consequently, data
were collected in each study village by interviewing
all caretakers of children aged 12-36; months and

extracting information from their vaccination cards.
If the child's vaccination card was not available, the
interviewer was trained to ask the mother if the child
had received the first, second and third DPT shots,
and the dates when they were received. However,
such reports were presumed less reliable than vacci-
nation card information. If mothers did not have
birth certificates, then interviewers checked other
program records they might have from the Ministry
of Health, private voluntary agencies, or auxiliary
midwives. Moreover, interviewers were trained not to
record data for children who did not appear physi-
cally to fall within the age range of 12-36 months,
even when presented with a documented birth date.
This was due to the reported practice of altering
the birth date on documents for school admissions
purposes.

In Togo the immunization data collected in one
USAID village and in one EDF village were excluded
from the study due to unsatisfactory performance by
one particular interviewer. Thus, the immunization
findings for the study groups in Togo are based on
nine participatory project villages and nine non-
participatory project villages.

RESULTS

The results from the investigation fall into
two categories: findings concerning participation in
immunization programs and findings concerning
participation in water supply projects.

Question 1: Does a community-based water
supply program stimulate participation in immu-

nization programs?

The data collected in Indonesia and Togo verified
that the three groups of villages were, with one
exception, similar in terms of the selection criteria,
and thus, constituted a valid sample. In Indonesia the
average population size of 'P ' villages was 3104, of
'N' villages was 3034, and of ' C villages was 3444.
The average number of children aged 3-14 months in
'P' villages was 74, in 'N' villages was 83, and in ' C
villages was 83. The average distance from a
puskesmas or health center was 6 km for each group
of villages.

In Togo the 'P' and 'N' villages were similar. The
average population size of 'P ' villages was 856 and of
'N% villages was 1025. The average distance to a
health clinic was 8 km from 'P' villages and 10 km
from 'N' villages. The average number of children
aged 12-36 months was 39 in both 'P' and 'N'
v i l l a g e s . •• • • . :.. .

The *C* villages in Togo, however, turned out to be
somewhat dissimilar on two counts. They were found
to be- significantly smaller, with an average popu-
lation size of 585, and closer to a health clinic,'with
an average distance of 5 km. The latter is particularly
significant because analysis of the relationship
between distance to a health clinic and DPT comple-
tion rates, regardless of project type, showed that
DPT completion rates were nearly twice as high for
villages less than 10 km from a health clinic In
addition, only 68% of the mothers interviewed in
the control villages had vaccination cards, as com-
pared to 96% of the mothers in 'P' villages. Thus, the
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immunization data for . ' C villages were pre-
dominantly based on mothers' self-reports, an infor-
mation source potentially biased by problems of:

recall and distinguishing the DPT series from other
vaccinations. Given these differences with 'P' and 'N' ;

villages, it was concluded that the 53% DPT comple-
tion rate calculated for the ' C villages in Togo was
not.sufficiently, reliable for further analyses. . . .

In both Indonesia and Togo, villages in the partici-
patory water supply project-groups were found to
have consistently higher DPT series completion rates
than villages in the non-participatory project groups
(see Table 1). In Indonesia; 60% of the children aged
3-14 months in the 'P' villages had completed the
DPT series, in contrast to only 49% of the children
in 'N' project villages. As in all Indonesian villages,
regardless of distance; a child had to be brought.to
a puskesmas in order to be vaccinated. In Togo, 55%'
of the children aged 12-36 months in the 'P' villages
had completed the DTP series, whereas only 40% of
the children in the 'N' project villages had completed
the DPT series.

It should be noted that in Togo, children from four
'P' villages and five 'N' villages had been vaccinated
predominantly by mobile teams because they were
located more than 5 km from a fixed center. This
was confirmed by finding a pattern of identical
vaccination dates for at least 75% of immunized
children. However, an examination of the vaccination
dates showed that the four 'IP' villages had been
visited by mobile teams no more than three times, and
the same number of mobile team visits was found
for the five 'N' villages. Given these similarities in
exposure to mobile team vaccination services, it was
concluded that an accessibility bias did not exist in
the Togo data. Children in the remaining villages had
been vaccinated at a fixed center with no apparent
pattern in dates. .

As is evident from Figs 3 and 4, in all cases (with
the exception of the first DPT in Togo) the differences
are strongly statistically significant. Communities in-
volved with a participatory water supply project do
indeed display higher completion rates of the DPT
series than villages involved with a non-participatory
water supply project. • . • . ••

The second part of the hypothesis is that commu-
nities involved with non-participatory water supply
projects display DPT series completion rates similar
to those of communities not involved with any water
supply project. As is evident from Fig. 3, the data
from Indonesia are consistent with this hypothesis.
Of the children aged 3-14 months in lN' villages, 49%
were found to have completed the DPT series. This
was essentially the same rate found for children aged
3-14 months in the ' C villages (Given the dissimilar-
ity of the ' C villages in Togo, the comparison with
'N' villages to test the second hypothesis was not
carried out). • • • • . :

Before concluding that the participatory water
supply projects were responsible for the higher immu-
nization rates, it is necessary to consider an alterna-
tive explanation. If the prior history of community
organization influenced the likelihood of a particular
village being a 'P' or 'N' village, then the most
reasonable explanation would be: "villages with a
history of community involvement are more likely to
be involved in participatory water supply projects
and more likely to have higher immunization rates;
any relationship between the participatory water
project and the higher immunization rates is thus
spurious."

In both Indonesia and Togo this possibility can be
dismissed reasonably. First, the decision to be a 'P',
'N* or 'C village was not made by the village, but
was the result of a national-level decision regarding
areas of operation of different programs. And,

Table I. D P T series completion rates* by villages in Togo and Indonesia and by type of water project
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Fig. 3. Children age 3-14 months with complete DPT
immunization by type of village.
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Fig. 4. Children age 12-36 months with DPT immunization
by village type.

second, the philosophies practiced by the different
agencies in the different regions were characteristics
of the agencies, not of the regions in which they
happened to work.

While these results are not definitive proof that
participation in a water supply project will influence
that subsequent participation in EPI services, the
findings indicate a definite trend. Moreover, with
similar findings based on water supply projects from
two very different countries, the argument in favor of
the study's hypotheses is strengthened.*

Question 2: What are the relative roles of
villages and external agencies in successful

participatory water supply projects?

The second part of the data analysis focused on the
'who', 'what' and 'how' dimensions of community
participation in these water supply projects.

The first task was to determine any differences in
who was involved in the participatory project and
who was involved in the non-participatory project.
Comparisons were derived from the responses of field
workers in the participatory project and community

*A rapid assessment of a similar hypothesis in Malawi,
showed that EPI participation rates in villages which had
participated in a community-based water supply project
which included a hygiene education component were
twice the rates in villages which either i had participated
in a water supply project without a hygiene education
project or had no water supply project [15].

leaders in both types of water supply projects to a
matrix of questions designed to identify who deter-
mined the need for the project, who was involved in
planning it, who built the water system, and who
made decisions about maintaining the system.

Table 2 presents the number of responses from field
workers and community leaders indicating which
specific group of actors was involved in a particular
phase of the water supply project. Given the inherent
social and cultural differences between Togolese and
Indonesian communities as well as the philosophicial
and administrative differences between bilateral gov-
ernment and private voluntary agencies, the patterns
of participation are compared within each country.

In Togo the level of community involvement in the
'P' villages steadily increased with each project phase
while outside worker involvement steadily decreased.
By comparison, participation from outside workers
in the 'N' villages also steadily decreased, but so
did participation from community members. The
most serious reduction in community involvement
occurred during the construction phase, and outside
worker involvement in the 'N' villages reached such
a negligible level during the maintenance stage that
when compared to 'P' villages, the difference was
statistically significant.

These findings in Togo are not surprising. Both
projects expected villagers to be responsible for the
maintenance of the water system, but used different
approaches. On the one hand, the EDF project
approach was to involve only those villagers neces-
sary to assist the drilling team, have the village chief
designate an individual to be responsible for mainten-
ance, provide pump repair instruction to this person
onsite, and then move the team of project workers to
another village after the water system had been
installed. The roles of both the outside workers and
the villagers were focused on the technical tasks of
installation. Thus, as the water system neared com-
pletion, the involvement of the community not only
decreased, but they were left without technical assist-
ance to deal with the management problems of
maintenance. On the other hand, the approach used
by the USAID project was to assign a project worker
to a village to solicit an initial commitment from
village leaders to set-up a water pump maintenance

Table 2. Frequency of responses of field workers and community
leaders identifying who participated in the water supply project

phase

Project phase

Determining need
Planning
Construction
Maintenance

Determining need
Planning
Construction
Maintenance

Community leaders
and

.p.

villages

N
15
25
30
41

N
91
75
61
69

groups

'N'
villages

Outside

.p.

villages

TOGO PROJECTS
= 120

23
21
11*
34

INDONESIA
= 150

89
89
69
63

N *
27
17
14
13

workers

•N'
villages

= 90
20
18
15
05*

PROJECTS
N =

16
18
13
12

= 90
08*
09*
00*
02*

•Differences significant at 5% level.
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fund as well as a village development committee to be
responsible for this fund and the water system. To
broaden community participation the project worker
provided hygiene education during committee meet-,
ings that were open to all villagers, and committee
members from several project villages were trained by
other project staff in basic outreach and water system
management skills. A village man trained in pump
repair and a village woman trained to monitor con-
ditions of the water system became additional mem-
bers of the committee. After the installation was
completed, the project worker maintained contact by
attending some committee meetings. The USAID
project approach required a more evenly distributed
reduction in outside worker involvement than.the
EDF project approach because community organiz-
ing and education to maintain the water system was
as important to the role as was installing the water
pump.

For the Indonesian 'P' villages community partici-
pation decreased between the need and planning
stages while outside worker involvement remained
about the same throughout the various project
phases. By comparison, outside workers in the 'N'
villages were reported to have negligible involvement
during the first two phases and nearly none during
construction and maintenance. Community partici-

. pation levels for determining need in 'N' villages
were comparable to those found in *P' villages, but
decreased abruptly between the planning and con-
struction phases. Moreover, from an examination of
the last two columns, it is evident that the involve-
ment of outside workers in the 'P' villages was not
only less variable during the different project phases
but substantially greater than in the lN' villages.
An explanation for these results can be found, first,
in the Indonesian system requiring all villages experi-
encing a need for an improved water supply to go
through a centralized office which then assigned
them to a project. Thus, 'P' and 'N' villagers were
equally involved in determining a need. Second, the
INPRES project approach'was to supply the materi-
als and a project worker, who often commuted
between the project office and the village, to pay
and supervise villagers as they installed the gravity
water system. His role was that of a foreman with the
power to hire and fire villagers to ensure their partic-
ipation until the installation was completed. His
involvement throughout was,. therefore, minimal.'
The CARE project also provided materials and one
outside worker, but the worker lived in his assigned
village.and the villagers were not paid for their
participation. Before the materials were, delivered,
the. CARE project worker was. required to; elicit:'
the collaboration-of the existing village develop-
ment" committee/ which can be found in. all
Indonesian communities. Working through this com-
mittee, villagers were organized to construct the
gravity water system--and; a sub-committee was':
formed to oversee its maintenance. After the installa-
tion was.completed, the project worker moved away,
but paid periodic visits to members of the sub-com-
mittee. The CARE project approach required more
overall involvement from outside workers and. more
sustained community participation from planning to
construction. •- "•''• : - r r r ~ ~

In sum, project workers in the 'P' villages of Togo
and Indonesia did not tend to specialize or concen-
trate their input. In fact, they appear to have matched
the pattern of participation elicited from community'
members, making less distinction-between the inputs
of outsiders and insiders. The participatory water
supply projects elicited a parallel pattern of partici-
pation in which the kind of outside workers' involve-
ment matched that of the communities. Moreover,
the participation from outside workers was more
evenly distributed over the-specific phases' of the
project. The differentiation of roles and responsi-
bilities between the community and the worker was'
minimal. In the 'N' villages of Indonesia, the involve-
ment of outside workers during the construction and
maintenance stages was negligible. In the 'N' villages
in Togo the outside workers had almost no concern
with maintenance. This lack of involvement from
project personnel with respect to maintenance may be
an important contributing factor to the eventual
disrepair of a water system installation after the
completion of the project.

Another difference found between the partici-
patory and non-participatory project villages was the
average length of time for completing the water
system. The data indicate that participatory projects
take significantly more time than non-participatory
ones. The 'P' projects in Togo and Indonesia required
an average of three and four months respectively as
compared to one and two months for 'N' projects.
Community participation thus requires greater inputs
of time and personnel.

DISCUSSION

These findings reveal, first, that there is a positive
relationship between participation in a water supply
project, that emphasizes community involvement,
and subsequent involvement in primary health care
activities. Water supply projects without community
participation do not stimulate participation in EPI
services. Conversely, in Indonesia (where all villages
had been involved in community participation
through family planning activities) it was found that
community participation without water supply
projects is not enough. However, when community
participation is combined with, water supply projects,
there does appear to-be a 'stimulus effect'.. Water
project workers were not involved in promoting EPI .
services, yet villages served by participatory water
supply projects demonstrated noticeably (and statisti-
cally significant) higher percentages of children who .
have completed the DPT*,seVies:!r^~^:r;'''C, '•.?'••

:,.J\Given the ambitious. iiiimuniiatibn. gpkls' of inter--
. national and national agencies,, this secondary effect

from 'theparticipatory, water supply projects can be
an important, indirect 'contribution to child survival
efforts.̂  _ One of the." four'""strategies;.idehtified by
UNICEF. to increaw immunization coverage is' "to
reduce" drop-out rates"r.between"';the;first and/.last.,
immunizations by" strengthe^rigxTJmmunity'partici-
pation";' A participatory watersupplyproject may be
an important mechanism for improving community

^participation in.immunization services.
-Obviously, this does not mean that participatory

water supply projects'are in1 any sense the. sole
. . . . • - . . ' ' ~ > .
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strategy for increasing immunization completion
rates, or that participatory water supply projects
should be a prerequisite for all child survival activi-
ties. It does mean, however, that planners who look
at long-term strategies for improving health status
should consider participatory water supply projects
as an important initial activity in communities where
primary health care and child survival activities are
being introduced.

Although, as with all quasi-experimental designs,
the pre-project comparability of the communities is
open to question, the consistency of the quantitative
data and the weight of the qualitative supporting
evidence suggests that, in fact, the community-based
water supply programs did have an effect on stimulat-
ing participation in subsequent immunization pro-
grams.

CONCLUSIONS

It is now widely accepted that involvement of the
community in the design, construction and main-
tenance is the sine qua non of sustainable and replic-
able rural water supply investments. In has further
been claimed that the benefits of such involvement
are not confined to improved performance of the
projects per se, but that the communities themselves
are transformed and that, as a result of such trans-
formation, they are able to make better use of other
oppotunities. The present study is one of the few
empirical tests of this assertion. The results strongly
suggest that, as a consequence of participation in
community-based water supply projects, communi-
ties have substantially higher rates of participation in
immunization programs. By inference this would
suggest that it is, indeed, true that there are secondary
effects of community-based water supply projects
which have significant effects on health and, pre-
sumably, other aspects of well-being.

The analysis also provides important insights
into the nature of the people-agency partnership in
successful community-based water supply projects.
The investigation provides strong evidence that the
romantic notion that communities will somehow
'manage on their own' is incorrect, and, conversely,
evidence that shows that successful community-based
programs require a substantial, sustained input from
properly-trained external collaborators in the plan-
ning, execution and operation phases of a project. In
sum, then, the investigation shows that:

—community participation in water supply
projects requires time, resources, skill and dedi-
cation on behalf of both the community and an
external 'collaborating' agency, and that

—the results of an effective partnership between
the community and an external agency in im-
proving the community's water supply is not
only the direct health and amenity benefits from
an improved water supply, but also an improve-
ment in the community's capacity to use other

. opportunities in the health sector (such as immu-
nizations) and other sectors.

Acknowledgements—We wish to express our appreciation to
the field collaborators, Kiky Kilapong in Indonesia and

Joseph Naimoli in Togo for their outstanding efforts in
coordinating the details of data collection. Many thanks
also to the committed project staff who responded to our
requests for information, and who took time to discuss their
work in water supply, especially Jay Jackson and Rick
Kenning in Indonesia and M. Majombe, Susan Woolf and
M. Ouru in Togo. For the administrative and financial
support we received, our gratitude goes to May Yacoob, the
project manager for the WASH Project that sponsored this
study. Special mention must be made of the late Raymond
Isely, who was one of the originators of this study. We miss
his support and have tried to keep his vision intact. This
study was supported by the Water and Sanitation for Health
Project, contract number 5942-C-00-4O85-O0, project num-
ber 936-5942, Office of Health, Bureau for Science and
Technology, U.S. Agency for International Development,
Washington, DC. '

REFERENCES

1. Water for Rural Communities: Helping People Help
Themselves. World Bank, Washington, DC, 1987.

2. Walsh J. A. and Warren K. S. Selective primary health
care: An interim strategy for disease control in develop-
ing countries. New Engl. J. Med. 301, 967-974, 1979.

3. The State of the World's Children. UNICEF, New
York, 1987.

4. Briscoe J. Water supply and health in developing coun-
tries: selective primary health care revisited. Am. J. publ.
Hlth 74, 1009-1014, 1984.

5. Briscoe J. Evaluating water supply and other health
programs: short-run versus long-run mortality effects.
Publ. Hlth Lond. 99, 141-145, 1985.

6. Okun D. A. The value of water supply and sanitation
in developing countries, Paper presented at the Annual
Meetings of the American Public Health Association,
New Orleans, LA, 1987.

7. Blum D. and Feacheni R. G. Measuring the impact of
water supply and sanitation investments on diarrhoeal
diseases: problems of methodology. Int. J. Epidem. 12,
356-365, 1983.

8. Measuring the impact of Water Supply and Sanitation
facilities on diarrhoea morbidity: Prospects for case-
control methods. Environmental Health Division and
Diarrhoeal Diseases Control Programme, WHO,
Geneva, Switzerland, 1985.

9. Briscoe J., Feachem R. G. and Rahaman M. M.
Evaluating Health Impact: Water Supply, Sanitation and
Hygiene Education. International Development Research
Centre. Ottawa, Canada, 1986.

10. White G. F., Bradley D. J. and White A. U. Drawers of
Water: Domestic Water Use in East Africa. University
of Chicago Press, Chicago, IL, 1972.

11. Feachem R. G. Community participation in appro-
priate water supply and sanitation technologies: the
mythology for the Decade. Proc. R. Soc. Lond. B209,
15, 1980. ;••••-

12. Amstein S. R. A ladder of citizen participation. Am.
Inst. PaanJ. 217-224,: July 1969. • - ;

13. Uphoff N., Cohen J: and Goldsmith A.. Feasibility
and Application of-Aural Development-Participation:
A Stale-of-the-An Paper. Rural Development Com-
mittee. Center for International Studies, Cornell Uni-
versity, Ithaca, NY, 1979. • . .

14. Prins A. Community participation in health action
through structured problem solving: lessons learned in
the socio-health program of the Togo Rural Water'
Project. IV Int. Cong. World Fed. Publ. Hlth Assns Publ.
Hlth Rev. 12, 323-331, 1984. ' '

15. Young B. and Briscoe J-Are there health inspections for-
water supply and hygiene education and can these
effects be measured at reasonable cost: a case study for
malaria? E. Afr. med. J. In press.


