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EXECUTIVE SUMMARY

The actualnumber of people served by water supply and sanitation(WSS) facilities is often
less than supposed becausemany facilities are either Inoperative or operating at less than

design capacity. In such cases,it is usually that management systems have failed to provIde
the necessary guidanceand structurefor effective operation and maintenance (O&M).

This report considersthe many Issuesand actors that influence the development of O&M
management systemsfor rural WSSfacilities In developing countries. It describesmodels in

eight representative countries and offers guidance to planners and designers In selecting the
most appropriateone.

Models for rural WSSfacilities range from highly centralizedonesmanaged by government

agencies to community systemsownedand operatedby local organizations.Betweenthese
extremesIs a continuum of management models that Includes participationby government
agencies,communities,and private entities.

Managementmodelsoftenarecharacterizedby thenumberofmanagementtiersInvolved.The
first tier Is the governmentagencyresponsiblefor O&M at the nationallevel. The second tier
represents an Intermediate body, either a regional government organization or a private group.
The third tier is composed of local communitiesthat operate and maintaintheir own facilities.
The relative Importance accorded to each tier defines the management model. Most countries
use a two- or three-tier model, with responsibilityvarying from a strong central government

role to a strong community role. Less common are single-tier models where either a

government agency or the community has sole management responsibility.

Key issuesthat influence the choice of O&Mmanagement models are:

• Capacity of Traditional CommunityOrganizations

• Key Community Skills

• Health Education and Community Participation

• Participation of Women

• Complexity of Technology

• Availability of Spare Parts

• Standardizationand Local Manufactureof Equipment

• RequirementsSharedwith OtherSectors(e.g., Irrigation)

• Capacityof PrivateSector

• Cost RecoveryMechanisms

• Ability andWillingness to Pay
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U National and Regional Economies

• Logistics and Transportation

• GovernmentLeadership

• Strength of Government Agencies and Staff

• RegionalAutonomy

• Policiesand Legislation

U Communication and Information Sharing

The role of O&M in the project cycle is critical to sustainabilityof project benefits; Indeed,
O&M may be considered synonymous with sustainabiity. The actors Involved (national

governmentagencies,regionalgovernmentagencies,the private sector,and communities)
havedifferent contributions to makeand eachis akey componentof project success.Case
studies to Illustrate these roles have been selectedfrom eight representativecountries:
Botswana, Yemen, Sudan, Belize, Tunisia, Indonesia, Benin, and Costa Rica.

Botswanarelies on a strong national govemmentrole becauseof a well-endowednational

treasury.Yemenhasacommunityapproachthatdependson capablelocal technicalskills and
an Informal systemof capital for repairs. Sudan is a poor country with centralized but
ineffective leadershipthat hascreatedaparallelmanagementsystemat the local level. Belize
has a dual managemeni’systemdeterminedby the two WSStechnologiesin use. Tunisia

representsasystemIn transitionfromhighly centralizedto communitymanagement.Indonesia

offers an example of community management that was facilitated by a nongovemment

organization.Benin hasestablishedathree-tiersystemwithin aUSAID project that depends

on a strong private sector to provide spare parts and perform repairs. Costa Rica Is a

comparativelywealthycountry with astrongcentralgovernmentdedicatedto providing high
levels of WSS coveragewith increasingemphasison community management.

From this variety of managementmodels, thereareseveralvaluableconclusionsthat may

guide plannersIn selectingthe mostsuitableone for a particularsituation.

• Involving the communities in project decisionsis essentialfor effectiveO&M.

• The choiceof technologymustbe congruentwith local economicconditions.

• Training in management techniques Is usually a necessarycomponent of

community-managedfacilities.

• Willingness to pay for ruralWSS facilities Is complex and variable,but Individuals
usually will be eagerto pay for water but reluctantto pay for sanitation.

• Spareparts supply rather than the availability of mechanicalskills usually Is a

majorproblemIn O&M.
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• Despitethe increasingemphasison community control, decentralization, and

private sector Involvement, there always wifi be a role for government WSS
agencies, at least to monitor and assessthe effectivenessof management
arrangements.

• Governmentextensionagents are a critical communication link between the
governmentand the communitIes.

• Strongnational leadershipis required to build popular confidence in the wisdom
and equity of WSSand O&M policy.
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1

INTRODUCTION

1.1 Overview

Managementofruralwatersupply andsanitation(WSS)systemscontinuesto beamajorIssue
within the sector. Data on the numbersof peopleservedby thesefacilities often are overly

optimistic becausemany of themare inoperativeor operating at reducedcapacity. In most
cases,managementsystems havefailed to providethe necessaryguidanceandstructurefor

effectiveoperationand maintenance(O&M).

Thereareseveralmanagementmodels,eachappropriatefor aparticularcountry or situation.
Models for rural or pen-urbanWSS facilities rangefrom highly centralizedonesmanagedby
govemmentagenciesto grassrootscommunity systemsowned and operatedby local
organizations. Between theseextremesIs a continuum of sharedmanagementmodels,
including participation by government agencies, communities,and private entrepreneurs.
Watersupply facilitiesfo~rural andperiurbanareasmayrangefrom relatively simple gravity-
fed pipelinesandhandpumpsto moresophisticatedpumpandstoragesystemsusing diesel,
electric, or solarpower. Potablewater maybe suppliedat astandplpeor well or piped Into
the home. Sanitation facilities range from pit latrines to flush toilets with leachingfields.
Managementmodelsfor urbanWSSsystemsin developingcountriestendto follow models
establishedIn developedcountriesandarenot addressedin this report.

Managementmodelsoftenarecharacterizedby thenumberof managementtiersinvolved. The
first tier is the governmentagencyresponsiblefor O&M atthe nationallevel. The secondtier
representsan Intermediatebody,eitheragovernmentorganizationor aprivategroupthathas
regional responsibilities.The third tier Is composedof local communitiesthat operateand
maintaintheir own facilities. TherelativeImportanceaccordedto eachtier essentiallydefines
the managementmodel. Most countriesuse a two- or three-tiermodel, with responsibility
varyingfrom a strongcentralgovernmentrole to astrongcommunityrole. Lesscommonare
single-fier models where either the govemment agency or the community has sole
management responsibility. Figure 1 illustrates the tier concept and various management
models.

Therehavebeensomerecentnotabletrendsin thedevelopmentof managementmodelsas
governmentsstriveto improve theirO&M capabilities.Many governmentsareconsidering or
Implementingadecentralizedpolicy, givIng greaterauthority andresponsibilityto tiersbelow
the national level. Anothertrendis to bestowfull ownershipandmanagementresponsibility
on community organizations,with only marginaloversightby governmentagencies.A third
trendis the Increasingrelianceon the privatesectorto maintainandrepairWSSfacilities. In
somecountries aparticularmodelmaywork quite well, while In othersthesamemodelis less

1
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effective or meets with failure. SelectIngthe right model for a particular country requires
consideration of many interrelated factors.

1.2 Objective

This report discusses the issuesthat Influence the choice of a particular managementmodel
and provides examples of countries where variousmodelsareIn effect. It offers planners and
designersof projectsrecommendationsfor the mosteffectiveoperationandmaintenanceof
WSSfacilities andemphasizesthe Importanceof managementresponsibility.Key questions
to be consideredare:

• What responsibilitiesshould communitieshaveIn O&M management?

• What are the optimum roles of government and the private sector In
management?

• How doesthe local economyaffectthe choice of technologies?

I What role do leadershipandpolicy play in O&M management?

The choiceof aparficulaxmanagementsystemrequiresareview of the actorsandactivities,
as well as the prevailingissuesand influencing factors.This is shownschematicallyIn Figure
2. The actors,In collaboration with oneanother,proposeasetof activitiesthat arepassed
through a filter of Issuesto determinewhether the activities are acceptable,needto be
modified, or perhapsrejected.It can,of course,be presumedthat thesesameissuesare an
omnipresentbackdropInfluencingthe original determinationof activitiesandthe thinking of
theactorsastheprojectdevelops.During the courseof theproject, InformationIs reprocessed
throughthe monitoringof successesandfailuresof theseactivities,andagainfilteredthrough
the same set of key Issues. The successfulImplementationof WSS activities ultimately
producesnot only healthbenefitsbut alsobenefitsto society,the economy,women,andthe
environment.It Is the various combinationsof actors,Issues,andactivitiesthatproducethe
managementmodelsof InterestIn this report.

Managementin this report is definedas the marshalingof resourcesto plan, direct,monitor,
andevaluatethe operationandmaintenanceof WSSsystems.A prerequisiteis that all actors
understandtheir rolesandresponsibilitiesandhavethe resourcesto carrythemout. Project
designersmustconsiderthisfrom threeperspectives:the technicalrequirementsof O&M; an
organizationalsetupthat clearly assignsmanagementresponsibilityto variousactors;andan
Institutional processthatensureslong-term stability. This report addressesonly the last two
elements,as the technicalrequirementsof O&M arestraightforwardandarenot asignificant
problemwithin the sector.

3
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1.3 Water and Sanitation ManagementDifferences

The reportfocuseson watersystems,while recognizingthat in many situations waterand
sanitationfacilities aredeveloped as part of a package. The intention Is not to diminish the

importance of sanitation, which often contributesasmuchor moreto improving health, but
to concentrateon water systemsbecausethey tend to be more complex In rural areas and
thereforerequirea wide~variety of managementapproaches.

Rural watersystemsare alwayssharedand sometimesowned by the community at large,
while sanitationsystems,in the form of latrines,aregenerallyprivately ownedandusedand
arethe responsibilityof the ownersandthusnot amanagementissue.Examplesof shared
latrinesareschools,markets,andsometimesseveralfamilles who join togetherto cut costs.
In the caseof schools,the studentstypically are requiredto carry out cleaning and minor
maintenance.Marketcentersmay haveamerchants’organizationthatpaysfor cleaningand
repairs,but successfulexamplesarefew. Familleswork out sometime-sharingarrangements
for cleaningandrepairbeforethey agreeto build the latrine.

Managementof latrines Is aminor problemcomparedwith the largerIssuein the sanitation
sectorof expandingcoverageIn rural zones.Rural dwellersmustbe persuadedto acceptthe
needfor propersanitationandconvincedof therisksthatpoor sanitationposesto theirhealth.

1.4 OrganIzation of Report

Following thisintroduction,the reportdIscussesthe role of O&M in the projectcycle (Chapter
2), providesan overviewof the many Issuesaffecting the managementof WSS systems
(Chapter3), presentscasestudiesfrom eight countriesthat exemplify the wide range of
managementmodelsIn practice(Chapter4), andendswith some conclusions(Chapter5).
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2

ROLE OF O&M IN THE PROJECT CYCLE

2.1 Goal of WSS Projects

The primary goal of WSSprojects Is to improve or safeguardthe healthand well-being of
targetedbenefldaries.This will be achievedonly if the facilities function andareusedasthey
areIntended.A managerrientmodelmustincludeoperationandmaintenancetosustainlong-
term benefits.

The projectcycle Is an orderedprogressionof activitiesdesignedto producebenefitsovertime
(Figure 3). At the start,organizationalmatterstake precedenceand thereare no project
benefitsbefore constructionbegins.A properly plannedproject will Incorporatethe O&M
managementsystemat the designstage.As eachfacility is completed,O&M activitiesbegin
andbenefitsstartto accrue.Whenthe project ends,it shouldleaveIn placean O&M system
that will maintainor evenincreasebenefits.Suchaprojectis saidto besustainable,astatethat
is primarily dependentupon achievingaproperO&M managementsystem.

2.2 Actors In Projiect Cycle

The principal actorsIn the project cycle are:

• the national governmentWSSagency

• the regional governmentWSSagency

• the privatesector

• community organizations

Eachof thesehasdifferentattributesrelatedtopotentialmanagementcapabilities.Nationaland
regional governmentagencieshave constitutional authority, widespreadpower, and the
ultimateresponsibilityto safeguardthe healthof citizens. Theseagenciesusuallyhavesome
of the bestmanagerialtalent, althoughtheir responsivenessto citizens’ concernsandneeds
maybe lessthandesirable. A key individual actoris the extensionagent,who providesthe
liaison betweenthe community andtheWSSagencyandservesasthe conduit throughwhom
informationflowsto andfrom the communitybothduringconstructionandespeciallyafterthe
project hasbeencompleted.As such, the agentis critical to the managementsystem.

The private sectorconsistsof entrepreneurs,whoseprimary objective Is profit-making, a~\
nonprofitvoluntary organizations,whosefunding sourcesarenot thetargetedpopulationbut
outsidedonorsor governmentagencies. Nonprofit organizationstendto undertakerisk~~J

7



O&MPLANNING O&M ACTIVITIES

PROJECT TIME PROJECT

BEGINNING ENDING

FIgure 3

Benefits of Water Supply and Sanitation and Role of O&M over Project Cycle

projects in economically marginally areas. Some of the best managerial talent typIcally Is

found In profit-making crganlzations.Communities have the biggest single stake In proper

management as the direct beneficiaries of smoothly run WSS facilities, but typically have the

fewest resources and multiple limitations in managing them. Training Is often required to bring

community management skills up to the level needed.

Donor organizations may also play an Important role in O&M activities, although generally

they prefer to provide assistance during the design and construction phase and to leave O&M

management to local Institutions. The idea is to discourage long-term dependency on outside

assistance. However, unless key management Issues are adequately addressed in the design

stage and management systems have been firmly establIshed during the project cycle, local

Institutions are unlikely to be In a position to assume responsibility at the end of the project.

Donors who do not plan for adequate O&M management jeopardize their investments because

the WSS facilities to which they have contributed are at risk of long-term failure.

2.3 ActivIties In Project Cycle

The activities in the project cycle are listed below in order of occurrence. Some reordering and

overlap may occur under specific circumstances (see Figure 2).

PROJECT

BENEFITS

— — iNCREASED BENEFITS

DECREASED BENEFITS

SUSTAINED BENEFITS
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• Design of WSSSystem

• Training to Impart Needed Skills

• Financial Management

• Construction

• OperationandMaintenance

• HealthEducation

• Repair

• Rehabilitationand Extension

• Monitoring and Evaluation

Design covers the detailed planning of not only the physicalplant but alsothe institutional
structureand management arrangements.Government agencies design the facilities,wIth Input

from the community,andgive dueconsiderationto managementat this stage.

Training is providedto equip the community with the skills to supportthe activitiesspecified
In theprojectdesign.Specializedagenciesmustdesigntraining accordingto communityneeds.
Training may include suchsubjectsas leaderThip,accounting,pump repair, andhygiene.

Financialmanagementis thecontrol of O&M fundsandshouldbeentrustedto thecommunity
if it Is giventhe responsibilityfor meetingO&M costs.

Constructioncoversthe building of the facilities and,dependingon the technology,maybe
a joint effort by a governmentagency,private entrepreneurs,and the community. The
technologymustbe compatiblewith the manager’sability to control andutilize the facilities.

Operationandmaintenancecoversthe efficient day-to-dayworking of the facilities, regular
preventivemaintenance,andthe assuranceof properuse. The communitiesarethe logical
choicebut other actorshaveapotential role dependingon the situation.

Health educationIs intendedto promote hygienicuseof the facilities andtendsto be an
ongoing activity to reinforcepositiveuserattitudesandpractices,which in turn will facilitate
O&M management.Specializedgovernmentagencies,usually within the Ministry of Health,
normally areresponsible.

RepaIr, as opposed to preventive maintenance, covers the replacement of damaged partsand
typically Is a joint effort between the government, the private sector, and the community.

Monitoring and evaluation Is the formal assessment of the effectiveness of the system and its
benefits to the community. The community Itself Is the logical evaluator but government j
extension agents alsoshould closely monitor the evaluation to ensure the public good. An

9



essentialpurposeof monitoring and evaluationIs to usethe results to modify activities, 1f

needed, to better achieve project goals (see FIgure 2).

Rehabilitation and extension completesthecycleby replacingworn-outsegmentsof the facility
or extending itto accommodate changed needs. This should not be necessaryfor several years
after the project hasbeencompletedandwill depend on the effectiveness of the O&M system.
The communityplays a prime role In this processbut may need assistance from government
agencies and the private sector.

Figure 4 shows the actors and activities In a typical water and sanitation project during the
threestagesof the project cyde: pre-project,project, andpost-project.

In the project stage, the emphasIs is on the construction of facilities and on training to
strengthenhumanresources.The establishment of local management committees to planand
overseeconstructionis essential.Hygiene education makes the user population aware of the
role that water and sanitation play in health care.Social,economic,and other benefitsfollow
as the project proceeds. As it nears completion, inputs are gradually removed and the
designatedactorstake over full responsibilty~ Most importantis theresponsibilityfor operation
and maintenance, which includes provisions for financial autonomy and spare parts
procurement.

The trend is towardsmakingusersfully responsibleforfinancing, althoughsomegovernments
chooseto provide partial subsidies. Spare partsgenerally must be imported, althoughmany
countriesare encouragingthe local manufacture of needed components. The distribution of

equipment and partsusually Is in the handsof private dealers, who are needed at locations
convenient to the users.

At the post-project stage,donor inputs have ceased and designated host country actorshave
assumed full responsibility. Chief among theseare the users, who have the biggeststake in
ensuring the survival of the facilities. In some casesfull ownership Is ceded to the

community,but the government continuesto observe developments and provide assistance
1f required. The extension agent offers solutions to any problems that occur and monitors
O&M practices, conducts periodic health education sessions, and works with local
management committees. At this stage of a typical WSSproject that is expected to be

sustainable, all the actors and activitiesdescribedmust be in place.

Yet, Important as these are in the project cycle, even more essentialfor an effective O&M
management system are several key issues that vary in Importance from one country to
another. The actorsinvolved must be considered because of their consIderable impact. These
Issuesarediscussedin the following chapter.

10
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Actors and Activities During the Project Cycle
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3
ISSUES AFFECTING THE MANAGEMENT OF WSS SYSTEMS

The choIceof an O&M management model Is Influenced by several key issues that are listed
below and arediscussedIn detail

• Capacityof Traditional Community Organizations

• Key Community Skills

• HealthEducationand Community Participation

• Participation of Women

• Complexityof Technology

• Availability of SpareParts

• Standardization and Local Manufactureof Equipment

• RequirementsSharedwith Other Sectors

• Capacity of PrivateSector

• CostRecoveryMechanisms

• Ability and Willingnessto Pay

• National and RegionalEconomies

• Logisticsand Transportation

• GovernmentLeadership

• Strengthof Government Agencies and Staff

• RegionalAutonomy

• Policiesand Legislation

• Communicationand Information Sharing

3.1 Capacity of Traditional Community Organizations

The community Is afocal point in the managementof rural WSSsystemsbecauseIt has a
vested interest In efficient operatIon and maintenance. By their very nature, communities are
structuredto provide leadership, conduct social and religious activities, and attend to legal,
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property, and economicmatters affecting their members. The control of traditional water
supply sourcesand waste disposalsites is part of this structure,sinceall communitieshave

some type of WSSfacilities, however primitive thesemight be.

Somecommunities have a highly sophisticatedset of rules and responsibilities for managing
their WSSfacilities. For Instance,communitieslocatednearrivers maynot havearigorous
management system, sincewateris readily available.But communitiesIn arid regions with
precarIouswatersuppliesusuallyhavestrictrulesgoverningIndIvIdual rightsand responsibilities
and impose penaltiesfor violations. Similarly, densely populated communitiesusually havea
tighter managementsystem for sanitation facilities thanthosemoresparselysettled.

While thephysicalenvironmentdictatesthe needfor certainlevels of management,sodoes
the characterof the society.Therearesignificantdifferencesbetween societies andtheir view
of managementneedsforWSS.Somesocietieshaveastrongcommunalapproachto meeting

their needs;othersprefer an Individualistic approach.Somearehierarchical while others are
morediffuse in structure.Thesedifferences must be considered, and, whenever possible, the
traditional managementsystemshould be empowered.However,certaintechnologiesmay

requireskills that the traditionalmanagementsystemdoesnot have,andnew management
modelsmay need to be Introduced.

3.2 Key Community Skills

Amongkey communityskills thatmustbeconsideredin assessinglocalmanagementcapacities
are leadership, accounting, and mechanical aptitude. LeadershipIs required to organize,
motivate, and educate the community.Many decisions requirea consensus after the Issues
and alternativeshavebeenclearly explained. For example, the siting of a well or standplpe
could be controversial,sinceone location will be more convenientfor someusersthan for
others.The level of service and fee structures are questionsthat deservewide discussion.
Many WSSprojectsrely upon community participationfor the constructionof facilities. To
marshalthis work force requiresleadership skills. Often communitieswill have transferable
experiencein sectorsunrelatedto WSS,suchasbuilding a school.

Accounting andrecordkeepingskills arenecessaryfor thepropercollectionanddisbursement
of funds. Typically, families in a community pay a flat fee or onethat is basedon service
received. In some casesfund-raisers,suchasthe saleof crops from a communal field, are
organizedfor theWSSfacility. Communityconfidencemustbe ensuredby public disclosure
ofcollections and spendingandscrupulousaccounting.Further,decisionsreachedatmeetings
shouldbe placedon record. In somedevelopingcountrieswhereliteracy levels In rural areas
are low, this Is not alwayspossible.

Somemechanicalskills within thecommunityarenecessary.Dependinguponthetechnology
involved, these can range from simple caretakerskills to repair skills for sophisticated
machinery.Deepwells, for example,may be the only option for supplying potable water to
acommunity, but the pumpingrequirementsmaybe beyondlocal repaircapability. In such
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cases,the communitywill provideonly caretakerandoperationallaborandcallupon outside
assistance for repairs.

Training Is oneway ofupgrading communityskills. Ofcourse,therearelimits to training adults
with a low level of literacy,but for most areasof communityneed instruction canbeheldto
theselimits andstill achieveadequacy.Many projectsprovideWSSmanagementcommittee
members with training in the maintenance and repair of pumping equipment.

3.3 Health Education and Community Participation

In addition to technical and management training, community understanding of health,
hygiene, andcommunityparticipationisImportant.Thisunderstandingmayvary considerably
from region to region.For aWSSfacility to be effectiveit mustnot only befunctionalbut also
be used.Many properlydesignedWSSfacilities havenot beenutilized sufficiently orcorrectly
through Ignorance of their health benefits.Whenpoorquality wateris moreeasily available,
good quality facilities often are allowed to fall into disrepair.Sometimesclean water at the
distribution point Is polluted by the userthrough impropertransportationandstorage.

Other areasof health awareness,particularly child survival activities, also are important.
Widely disseminatedInformation on the benefitsof Immunization,oral rehydrationtherapy,
breastfeeding,andnutrition will reinforce understanding ofthecauseandeffectofdiseaseand
lead to effective useof WSSfacilities. Femaleliteracy Is a particularly Importantdeterminant
of communityhealth,sincewomenarethekey Implementors of health practices.SinceWSS
projectsusually arecited asapriority needamongpotential beneficiaries,theyoftenserveas
acatalystfor the introductionof otherhealthinterventions.

3.4 ParticIpation of Women

Womenareprimarily responsiblefor obtaining andusing water,butgenerallyhavenot been
given much say in decisionmaking. The result has beenfacility desIgns andmanagement
structuresthat hampereffective use. Women deservea significant voice In the design,
construction, management,andutilization of WSSsystems.

Increasingly,they are being given more responsibility. Someprojectshave stipulatedthe
numberof womento serveon WSScommittees.Othershaveassignedthem specific roles,
including non-traditionalonessuch asthat of pump operator.

Therole of womenasdecisionmakersvariesamongsocieties.While thereis generalprogress
In increasingtheir participation, some societiesmaintainbarriersthat must be respectedIn
designingmanagementsystems.
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3.5 Complexity of Technology

Technologies for rural or periurbanwatersystemsrangefrom cappedspringsthatfeedgravity
distribution systems,to deepwells equippedwith electricpoweredpumpsandadistribution
systemconsistingof a storagetank and pipelines, to householdconnections.Sanitation
systemsin rural or periu~oanareasrangefrom simple latrinesto flush toilets with cesspools.
Many of thesetechnologieshavebeenin usefor decadeswith only minor changes.However,
researchhas produced many new Improvements adapted to the needs of developing
countries. For example,handpumpsarenow designedto bemore robust and more easily
repaired.Drilling rIgs for shallow wells havebeenreducedin sizeand cost. PumpIng systems
relying on wind andsolarenergyhavebeendeveloped.Low-costlatrinesthataresanitaryand
well ventilatedarenow easilyavailable.

Giventhis rangeoftechnologicalchoice,thefundamentalmaximis thatthetechnologyshould
be compatiblewith the beneficiaries’ability to handleit. If repairsaretoo complexfor them,
the nexttierup mustassumethis responsibility.Somecommunities maybe ableto repairpart
of asystem,suchas apipeline, but not an electricalgenerator.In this casetheresponsibility
would have to be shared.Generally, it Is preferablefor the beneficiariesto be primarily

responsiblefor managingthe systemevenif they require outsidemechanicalassistance.

3.6 Availability of Spare Parts

The availability of sparepartshasbeena recurring problemfor manyWSSprojects.Some
haveinstalledhundredsof handpumpsandpresumedthatmarketmechanismswould Impel
local hardwaredealersto provide neededparts. In certaincountriesgovernmentagencies
retainthisresponsibility,In othersthey Importsparepartsandrely uponacommercialsystem
for distribution. In anycase,the laws of supplyanddemanddo not alwayswork asexpected.
Too often systemsfail becausesparepartsaresimply Inaccessible.

3.7 StandardIzation and Local Manufacture of Equipment

The problem of the availability of equipment and spare parts can be overcome by
standardizationand/or domesticmanufacture.The installation of pumps madeby several
foreign manufacturershasledto achaoticsituationin manycountries.Sparepartsoftenare
not availableandrepairmenarenot familiarwith certaInpumpdesigns.ThIs situationis largely
the results of bilateral aid that restrictsprocurementto pumps manufacturedin the donor
country.Somedevelopingcountries, in response,haveInsistedon specifyingwhich pumps
they will accept.

Many of thesecountries arenow developingan indIgenous capacity for the manufactureof
plasticsforpipeandwell casing.Locally manufacturedequipmentandpoliciesthatstandardize
equIpmentarethebestanswers to technological choice. Local manufacture also elIminatesthe
needfor hard currency,which Is always in short supply.
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3.8 Requirements Shared with Other Sectors

Procurement problems often can be easedby considering the requirements that the WSS
sectorshareswith othersectors.TheIrrigationsector,for example, usesconsiderable quantities
of pumpingequipment,pIpe, and related materials.The housing sector uses faucets, toilets,
pipes,and building materials.Themarketfor equipmentin one sector can influence decisions
in anothersector.Thus, a newirrigation project could determine the typeof pump the WSS
sectorwould selectfor a projectin the sameregion.

3.9 Capacity of Pirivate Sector

The privatesectormayhavea role in the design,construction,maintenance,andrepairof
WSS facilities. In urban areasthere is seldoma questionof its capacity; in rural areasits
presencemaybe limited or nonexistent.Someprojectshavetrainedrepairmento maintain
severalfacilities in a region.Othershavepresumedthatasufficiently largemarketwill of itself
attractrepairmento thetargetarea. This generallyis true of WSSfacilities nearurbancenters.

If the profits to be madearereasonable,privatesectorparticipationusuallyIs assured.Some
projects have establIshed prices for services and parts to protect the communitiesfrom price
gouging.But pricesmustbe fixed with dueregardfor adequatefinancialreturnsIn the context
of the localeconomy.Taskssuchaswell drilling andthe constructionof storagereservoIrsare
bestcontractedto theprivatesector.Many projectsarrangefranchisedregionalrepairmenfor

the equipmentinstalled.

3.10 Cost Recovery Mechanisms

GovernmentpoliciesrequirIngcostrecoveryin WSSprojectshavetwo objectives:to makethe
beneficiariespay for the benefitstheyenjoy; andto ensurethatthebeneficiariesgainasense
of ownershipandtherebyaconcernfor preservingthefacilities. Thecostsof manyruralWSS
projectsarebeyond the means of the communities they serve,andthegovernmentoradonor
subsidizes all or part of thesecosts.The philosophy behindthis Is that staterevenuesareto
be distributedfor thenallonal good, andthat rural healthandliving standardsareentitled to
special attention if this goal is pursued.However, if a project Is to be sustainable,the
beneficiariesmust be able to fully coverall operationandmaintenanceandreplacementcosts.

Amongthe cost recovery mechanisms employed in WSSprojects,perhapsthemostcommon
Is a flat monthly fee levied on eachfamily or household.In arid zones,wherewater is at a
premiumandconservationis essential,watertypically is soldby the unit volume.Whenwater
Is pumpedby a fuel driven engine,volumesalesarethe norm. In areaswherecashIs not in
generaluse, communalsalesof agriculturalproductsare earmarkedfor the WSS system.
Somecommunitiesinsist on paymentfrom everyconsumer,while othersmayprovide free
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water to the very poor. In notable instances,some communities receive funds from
presumedlly richer members who have moved to the city or to foreign countries.

3.11 Ability and Willingness to Pay

The ability to pay Is a functionof disposableincomeanddependson theabsolutewealthof
thewageearnersIn ahousehold.WSSInterventionsmustbe scaled to a level compatiblewith
the ability to pay.

Wfflingness to pay Is a different matter, Influencing all expendituresincluding that for WSS
service.Where there is no alternative water choice, the willingnessto paymay be quite high,
resultingIn vastly Inflated prices.Thus,watervendorsin periurbanareasoften chargeseveral
timesthe price thatis paid In the adjacenturban zone. In contrast,improvedwatersupplies
may not beusedIf thereare streamsnearbyandthecostof waterfrom the improvedsource
is consideredhigh. Water quality often is Ignored if water can be obtained free from an
unimprovedsource.In societieswherewomencontrolmoney,theyoftenaremorewilling to

pay for water thanmen are, realizing the benefit of a clean and convenientsource. For
sanitation facilities, convenience and privacy are paramount. Dwellers in dense housing
neighborhoodsappearmorewffling thantheir rural counterpartsto pay for latrinesor toilets.

Becauseof difficulties with payment,many projectsrequirefundsto be collectedIn advance
for O&M, and sometimesfor construction, as evidenceof the community’s willingness to
participate. In othercases,potential participantsaresurveyedto determinetheir wfflingness
to pay. Thesesurveysrequiretheuseof appropriatesamplingtechniquesto ensureaccurate
answersto delicatequestionsrelatedto personalfinancialpreferences.

3.12 National and Regional Economies

Many developingcountrieshavehigh ratesof inflation, costsof living, and unemployment,
all of which haveasignificanteffect on O & M management.High inflation requirescareful
attentionto budgetplanning. Many meticulous plans havecrumbledbecauseof the loss of
buying power by local currencies.Severalcountries,notably in the Middle East, dependa
greatdeal on funds sent homeby workerswho havefound higherpayingjobs abroad.

Rapidlyrising prices of basiccommoditiesalsoplaguecertaincountries. Fuelprices areoften
critical for WSSprojectsthat useenginesfor well drilling or pumping.

Unemploymentcancreatea largelaborpool for laborintensivetaskssuchasthe digging of
a pipeline. This lessensthe need for expensive machineryand placesresponsibility in the
handsof thebeneficiaries.Somecommunities carry out suchtaskswithout remunerationas
their contribution to the project. Thesetasksshould be arrangedto coincide with seasonal
levels of unemployment,sothat theydo not Interfere with theregularagriculturalcycles,for
planting andharvesting,wheneveryoneIs busy.
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Somecountrieshaveregionalpocketswith distinctivecharacteristicsthatsetthemapartfrom
thenationaleconomy.Thesemaybeareasof high povertythatlacknaturalresources,or they
mayborderacountrythat hasa moredevelopedeconomyand thusbe In a morefavorable
position to support developmentprojects.

3.13 Logistics and Transportation

Isolatedareasdifficult to reachbecauseof longdistancesor bad roads will addto projectcosts
and increaseuncertaintiesIn planning. They will requirespedalattentionto the logistics of
communicationandtransportationof supplies.

3.14 Government Leadership

The strengthof governmentleadershipIn the WSSsectoris an importantfactorin selecting

amanagementmodel. Governmentsthattakethe leadin formulatingpoliciesandplans are
likely to maintain control over all aspectsof WSSdevelopment. When the WSSsectoris
singledout for centralizedcontrol,the governmentmaybe emphasizingthe importanceof the
sector. Indicators of leadership Include public pronouncementsof the value of WSS by
prominent officials, social marketing campaignsto influence public behavior, significant
investmentsin the sector,and the existenceof agenciesto respondto public requestsfor
information andservices,

Some prudenceis necessary,however, In evaluatingpublic pronouncements.It Is not
uncommonfor politicians to developplatformsthat call for ImprovementsIn theWSSsector.
Some governmentstake a paternalisticattitude to providing for the people’s welfare.

Campaign promises and professed support for the sector must be judged by actual
accomplishments.

Visible andactiveleadershipis neededto bring issuesrelatingto WSSto theforefront. Where
governmentleadershipIs lacking,moreemphasismustnecessarilybe placedonmanagement
approachesmolded to fit local conditions.

3.15 Strength of Government Agenciesand Staff

Institutional effectivenessis a critical factor In the sectorand Is Influencedparticularly by the
organizationalframeworkandthe quality of the staff. The organizationalframeworkshould
encompass all the components of the sector from planning and design to operation and
maIntenance, with support for programsof health educationand community participation.

There should be clear lines of authority and responsibility, and when severalgovernment
agenciesor ministries are Involved, coordinatingmechanismsareessential.OftentheMinistry
of PublicWorks andtheMinistry of Healthareeachassignedspecializedtasks.Public Works
Is responsiblefor constructingthesystems,while Health is responsible for healtheducationand

19



communitysurveys. Coordination is crucial butdifficult unlessthereis a formalorganizational
agreement and framework.

Ultimately, the key to agencysuccessis the quality of the staff, from the top to the lowest
echelons. Successfulagencies have leaders who are good managers, technically competent
In the WSSsector, and able to articulate the objectivesof the agency.Staff must dearly
understandtheir role andhavethe technicalexpertiseto carry it out.

ExtensIonagentsarethe vital link betweenthe agencyandthe community. Theremustbe
enough of them to cover vastrural areas,andthey musthaveadequatetransportationand
be skified in communityoutreach techniques.

Another Important requi~ement for a successful agency Is a budget large enough to carry out
themandate,including line items for staffsalaries,administration,equipment,transportation,
and training. Attractive salariesand benefitsarenecessaryfor retainingcompetentworkers
sincethe private sectoroften competesfor their talents.

3.16 RegIonal Autonomy

Many countrieshavewide regionaldifferencesIn climate, topography, land use, social and

religious customs,economy,andaccessto servicesand materials.Climatesmay rangefrom
tropicalto arId,requiringsignificantdifferencesin the approachto WSSprojects.Mountainous

regionsmayoffer abundant springdevelopment,while arid flatlandsmayrequiredeepdrilling.
Local culturescan differ considerablyandcan be separatedby philosophiesandgeographic
distance. Someregionsmayhavearelativeabundanceof natural resources.In largecountries
travelto outlying areasmaybe arduous. All these differences are conducive to the creation
or strengthenIngof regional administrations,Decentralizationbrings power nearerto the
beneficiaries.CentralcontroloftheWSSsectorin countries withsignificantregionalautonomy

can be detrimental to development.

3.17 Policiesand Legislation

Without sound policiesandlegislation,thereis little chanceof significantWSSdevelopment.
Policiesmustexpressgovernmentgoals and objectives, and Issuesmustbe clearlydefined.
Poildesgoverningthe following Issuesareparticularly Important:

~ the responsibilitiesof the communitiesandtheir ownershipof theWSSsystems;

• technologychoicesaffectingequipmentstandardizationand the procurementof
spareparts;

• the role of the private sector;

• costrecoverymechanismsandfee slmctures;and
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• therole of governmentagenciesandthe scope of their support.

The application and enforcement of government policies and legislation must be judged by

results. Comparisonsbetweenstatedgoals and actualoutputs offer useful Insights.

3.18 CommunIcation and Information Sharing

Communication andInformation sharing spring from acommitment to theprocess.Objectives
canbe met only if adequateInformation is available at all levels from the communities to the
oentralgovernment.All playerswithin the sectorshould be abreastof policies, legislation,
decrees,adminIstrative decisions, and any other pertinent matters. While the lack of
technologicalhardwaresometimesimpedescommunication with distantpoints, moreoften it
is a lack of will that Is the cause.

Mass communicationtechniquessuch as radio messagesIn local languageshave been
successfullyusedto Inform dispersed populations in rural areas.Frequentvisits by extension
agentsto thecommunitiesare alsoan important meansof communication,asareaudiovisual
aidssuchasposters,bul]etins, andvideos.

3.19 Summary of Issues

Some of the issuesdiscussedare not staticbut vary over time, often in responseto the
Influence of the actorsInvolved, but occasionallyfor reasonsentirely outsidetheir control.
Therefore,adynamicmanagementsystemis neededthat canadaptto changeandconfront
problemsastheydevelop.

Giventhe manyIssuesalfectingthedevelopmentof anO & M managementsystem,it Is not
surprisingthat thereare many managementmodels In use. Thefollowing chapterpresents
eightcasestudiesthatexemplifythesedifferentmodels.Theywereselectedfrom countriesthat
representa range of ec:onomic conditions, political organization, cultural Identities, and
climates.ThecountriesareBotswana,Yemen,Sudan,Belize,TunIsia, Indonesia,Benin,and
CostaRica. The casestudies provide

• a descriptionof eachO & M managementsystem,

• a discussionof Issuesrelatingto the system,

• an evaluationof the effectivenessof the system,and

• a discussion of future problems and trends.
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3.20 Star Diagram

A usefulmeansto delineatethe differencesbetweenO & M managementmodelsis to show
the relative importance of the various actors involved in managing the systems. A star
diagram (FIgure 5) presentsthis graphically for the nationalgovernment WSSagency, the
regional government WSSagency, the private sector, and the community organizationsIn
eachcountry.
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4
CASE STUDIES

4.1 Botswana

4.1.1 DescriptIon of O&M ManagementSystem

Background

Botswana wasone ofthepoorestcountriesin theworld until thediscovery of diamondsin the
1970sbroughtabouta dramaticchange.At first, the effectsof this newwealthdid not reach
beyondthediamond-producingtowns.But theGovernmentof Botswanadrewupaseriesof
National DevelopmentPlansto spreadthe benefitsof mineral exploitationthroughoutthe
country. The goalsfor employmentand rural developmentincluded the constructionand
maintenanceof water supply facilities in thevillages.

Basic Prlndples

Thepolicy hasbeen designed to:

• provide safe piped waterto urbanandrural dwellers,

• retain governmentresponsibilityfor operationand maintenance,

• collect userfeesIn urban areas, and

• subsidizeboth constructionand O&M costs In rural areas.

It hasresulted from arealisticassessmentof economicconditionsIn the country, which, with
neighboringSouthAfrica, offersemploymentopportunitiesforthosewith technicalskills. Few
people with good technicaltrainIng remain In the rural areas. The government’s desire to
encouragepeopleto stayand theprevailinglower incomelevelsjustify thesubsidiesto rural
water users. The high cost of pumpingwater and of collectinguserfeesIn theseareashas led
to increasedfunding for training, staff, and equIpmentfrom nationalsources.

In thelargeurban areas,a parastatal(theWater Utilities Corporation) develops water sources,
Installswater systems, and collectsuserfeesto offset all costs.

RolesandResponsibilities of PartiesInvolvedIn Maintenance

Prior to independence hi 1966, the few public water supply facilities were operatedby District
Councils.During the next 15 years,severalnewfacilities (using diesel-drivenMono pumps)
were added, initially wIth donor funds and technical assistance,andlater with contributions
from diamond-generatedrevenues.Thegovernment,believingthattheDistrict Councilswould
not be able to operate and maintain these new water systems, established the Borehole
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Preventive Maintenance Service (BPMS) at 11 depots around the country to provide both
preventive and corrective maintenanceand repairsfor public and private water systems.
Although this service was subsidized, bad roads, long distances, and the Increasingnumber
of rural water systems (both public and private) conspiredto render it Ineffective. Planners

became convinced that the District Councils would have to develop the capacity to operate
and maintainrural watersystemsthemselves.

In 1979-1980,District CouncilWater Maintenance Units (WMUs) were established as part of
theWorksDepartmentIn each district. By the late 1980s, several of the WMUs were upgraded
to full departmentstatuswithin the District Council Infrastructure. The WMUs and Water
Departments (WDs) have primary responsibility for O&M, work in coordination with other

governmententitles,andareempoweredto contract with the privatesectorfor purchaseof
equipment,supplies,andservices.Village or~an1zationshavelittle orno responsibilityfortheir
water systems,exceptto appoint a pump operatorwho is paid by theDistrict Council.

Thereare thirteenWMUs andWDs throughout Botswana, one in each district except for the
largestdistrict, where five subdistrictWMUs have been created. Severaldistricts have also
createdsubdepotsto service water systemsin remote areas.The WMUs and WDs have
receivedconsiderabletrainingandfundingsupport(from bothinternationaldonorsandInternal
sources) since the mld-1980s, and are providing major and minor repaIr as well as
maIntenanceservices.All District Councils havetrainedmechanics,vehicles,andsparepart
Inventories. In several of the better organized districts, a regular scheduleof preventive
maintenance is followed.

There are other agenciesengaged In the operation and maintenance of rural water supplies.
The waterengineer and his staffat theMinistry of Local GovernmentandLands(MLGL) and
the Departmentof WaterAffairs (DWA) within the Ministry of Mineral ResourcesandWater
Affairs (MMRWA) support the WMUs and WDs. The water engineer makes field visits and
provides advIce,and his office also overseesthe budget process,establishingbudgetsand
distributingfundsfor specialprojects(suchasIDroughtReliefandWaterSupplyRehabilitation),
andactsasa liaison with the Department of Water Affairs at the national level.

DWA Is responsiblefor the desIgn and installation of facilities which, oncecompleted,are
turnedoverto the District Councils.The councils, through the MLGLwater engineer’s office,
are givenassistanceIn watersystemrehabilitationand upgrading when this becomes necessary
becauseof population Increases,drought, and agingequipment. Since the District Councils
do not haveborehole drilling or cleaning capability, DWA provides emergencyserviceswhen
boreholeyieldsdeclinedueto aquiferdepletion,boreholecollapse,or any otherwell-related
problem. The servicesof the Borehole Repair Sérvice—therenamedand reconfigured
BPMS—arealso availablebut are rarely used.

The District Councils have budgetary discretionto contractfor privatesectorservIces.Yearly
contracts with oil companiesfor the delivery of fuel and lubricants aretypical in Botswana.
Council departments also maintain accounts at variousequipment and spare partssuppliers.
In addition, severalspecialty repair shops rebuild fuel pumps or provide machine shop
services.
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Responsible Actors

In Botswana, a few national governmentemployeeshavesole responsibility for all O&M
activities. The responsibilitiesof theseactorsare shownIn Figure 6.

Their dutiesare describedbelow:

• Pump Operators: complete daily O&M checksIncluding tightening drive belts,
cleaningthe engineand pump house,changingoil, and making entriesIn the
pumpinglogbook. (Pumpinglogbookshavenot yet beenintroducedat all sites.)
Reportall problemsto thesenioroperatoror, In caseof emergency or breakdown,
directly to the chief technicianof the WMUor WD.

• SeniorOpercn:orfrom theWMUor WD: supervises all pumpoperatorsandreports
O&M problemsto the chieftechnicianfor action.

• ChiefTechnicianof theWMIJor WD: overseesall O&M operationsatthecouncil
level. ThisIncludesschedulingwork crews, procuringsparepartsand equipment,

prioritizing maintenance and repair work, developing andimplementingbudgets,
maintaining borehole and village water system records at the District Council

offices, and maintaining liaison with DWAand MLGL’s water engineer at the
national level.

• WaterEngineerat MLGL: overseesthe disbursement of funds to the WMUs and
WDs for special projects. Overseesthe work of the DWA In support of
rehabilitation and drought programs.

WMU techniciansare responsibleto superiors at the District Council level and the water
engineerto superiorsat the Ministry level. These superiorshave final budgetaryauthorityand
occasionallybrIng pressureto bearon O&M issues.While this has not been a significant
problem, it has affected decisions.

4.1.2 IssuesRelating to O&M ManagementSystem

The issues relating to O&M of rural water systemsconsidered in Chapter 2 are briefly

discussedas they apply In Botswana.

Capacity of Traditional CommunityOrganizations

Since the construction,operation, and maintenance of rural water facilities in Botswana are
the responsibilityof the centralandregionalgovernments, communityorganizationshave no
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formal role in operation and maintenance. However, each village hasa Vifiage Development
Committeeanda Village HealthCommitteewhich, throughtheDistrict Council and elected
membersof the NationalAssembly,canlobby for Improvedservicefrom theWMU orWD or
petition for rehabilitation,system extension, etc. The functioning democracyin Botswana
ensuresthat thesepetitionscannoteasilybe ignored.

Key CommunitySkills

Basicmechanical andbookkeepingskills can be found In most communities.Many men have
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Health Educationand CommunityParticipation

Health educationactivities are conducted by Ministry of Health extension agents working
through the Vifiage Health Committees.They are reasonably well traInedbut often arenot
highly motivated.Waterquality, cleanliness,water storage,nutrition, family planning, and
sanitation are amongthe subjects they cover. There is little coordinationof these effortswith
O&M, in which the community takesalmost no part. Community participation In O&M
activitiesat the village level is nearly nonexistent.

Participation of Women

Becausethemenofthevillageareoften away as expatriateworkers,womenhaveestablished
themselvesas forceswithin many communities.They serve on village committeesand are

community decisionmakers,and in some villages work as regular or relief pump operators.

Complexityof Technology

Dieselpumping systems arewidely usedIn Botswana. There areno gravity-fed systemsand
very few handpumps as the water table is generallydeep.Severalvillageshavesolarpumps.
Water sourcesoutsIdethe rangeof possiblecontaminationby village pit latrines aredifficult
to find. This, combined with effortsto limit the distanceto a water tap, has led to relatively
complex water systems that require a deep-well pump driven by a dieselengineoften located
severalkilometersfrom the vifiage.

Availability of SpareParts

Sparepartsarereadily available for all models of engines and Mono pumps used in rural water
systems. WMUs and W])s maintain stocksof drive belts, pipes,and pipe fittings, and most
havespareenginesfor replaœment. Any partsnot available at the WMUs andWDs usually

canbe obtainedwithin severaldays from suppliers In major towns. Since Botswanais a
member of the Southern Africa CustomsUnion and its currency is freely convertible, spare
partsare readily obtained from manufacturersor suppliers In South Africa.

Standardizationof Equipment

The DWA hasstandardizedall new equipment to include Lister/Petter diesel engines and
Mono positive dlsplaœment progressivecavity pumps. This standardization has greatly
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simplified O&M by reducing the spare partsInventory and limiting the training of mechanics
to the makes and models in use.

RequirementsSharedwith OtherSectors

The government and private agricultural sectors are the other two principal usersof water
pumps. There are a few large Irrigation systems confined to areas In the eastern part of the
country andanetworkof severalthousandprivatelyownedandequippedboreholesusedfor
stockwatering.The governmentownsandoperatesover250boreholesatborderposts,police
stations,and researchfarms. Most privatefarms andall governmentboreholesareequipped
with Lister/Petter engines using Monopumps, although older reciprocating pumps arestill In
use. More recently, someprivate farmers have begun to use Yanmar and Kubota diesel
engines becausethey are cheaper to purchase.AgaIn, this standardization has led to
Improvementsin both the availability of sparepartsand the skill levels of mechanics.

CostRecoveryMechanisms

There is no attempt at cost recoveryfor water supply in rural Botswana,sincethe cost of

collecting fees on the scalefor urban userswould exceed the fees collected. To charge more
thanthe prevailingratefor urbanwateruserswould go against governmentpoliciesof equity
for ruraldwellers. Mineral revenues and a largecurrentand capitalaccountsurplusallow the
government to fully subsidizerural water supplies.

Ability and Willingnessto Pay

Sincerural wateruserspayno fees,thereis no needto determineability or willingnessto pay.
Privateconnectionsin largertownsare chargedfor water delivered, but usersdo not pay the
full costof waterconsumed.In a surveyof severalof thesetowns, fee collection rates were
consIderedvery good, rangingfrom 80 to 90 percentof feescharged.Should nationalfee
polldeschange,the lack of a feestructureat the village level would make the Introductionof
feesdifficult.

National and RegionalEconomies

The strength of the national and regional economieshas had a significant Impact on the
successof O&M systems.The government ha~the resourcesto provide a high level of service
and to finance technician training, the procurementof spares and equipment, and the
rehabilitationof older or Inadequatesystems~Since the local currencyIs freely convertible,
external procurementof equipment and supplies poses no problem.
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Logisticsand Transportation

Logistics and transportationare a constantdifficulty. Rural water systemsare often 100
kilometers or more from service centers. Whenspares are not available in service center stores,
long trips arenecessaryto procurethem from major urbancenters. Recent Improvements of
the rural road network and the vehicle fleet have helped,but transportationand logistics
continueto be a time-consumingnuisance.

GovernmentLeadership

The democraticallyelectedgovernment of Botswana Is strong, and a vocal opposition helps
keep priorities In line with the needsof the people. A five-year planning processoutlines
government policies andgoals as well as specific projects.The government funds many of
theseprojectsandseeksdonorassistancefor others.This processprovidesa consistentbasis
for development. -

Strengthof GovernmentAgenciesandStaff

The population of BotswanaIs justover onemillion, whichdoesnot provide a large pool of
educated andtalented civil servants. A number of expatriates are employed in line positions
In various ministries, but a gradual nationalization Is beingattemptedwithout compromising
the strengthof theseagencies.Leadershipand guidanceatthe upperlevelsof theministries
managingwater resourcesandwater supplies are strong. Unfortunately, it is difficult to retain
high quality staffat the lower levels.Competition from the private sector Is strong, offering
opportunities for professionalgrowth, higher compensation, and the chance to live In the
majortowns.

RegionalAutonomy

Most rural water systemconstruction is plannedat the national level and all operational
decisionsaremadeat the District Council or regional level, where O&M managementsystems

aredeveloped and Implemented. Certainprocedures must be standardized to facilitateWMU
and WDlinks to the water engineering office of the MLGL and the rehabilitation and
emergencysupport provided by the DWA. In general, there Is a high degree of regional
autonomyfor settingspriorities andwork schedulesaccordingto regionaltechnicalneedsand
political pressures.

PoliciesandLegislation

Policies and legislation affecting the water sectorare clearly spelled out In the National
Development Plan and the laws of the country, but there are concernsabout the continued
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development of new water systems.Limited water resourcesand thecostof constructingand
operatingsystemsin ever smallervillages pose significantchallenges.Villages of even a few
hundredarecurrently slated for diesel-driven pumpsandpiped waterdelivery.

Communicationand Information Sharing

Communicationand Information sharing are very good, largely because of the MLGL water
engineeringoffice. Data from monthly statusreportsprovide the basis for national plans and
funding. Most of the WMU technicianstrained together and have remainedin contact.
TelephonecommunicationtakesplacebetweentheWMUs and WDs and the water engineer
and the offices of the DWA.An annual week-long seminarfor WMU technicians brings them
together to share problems and solutions.

4.1.3 EffectIvenessof O&M ManagementSystem

In general,the O&M managementsystemin Botswana Is very effective. No more than 10

percent of the water systemsareout of serviceat any one time, and responseto breakdowns
Is on the order of two to four days. With a reserve of several days of elevated water storage,
somevillagescontinueto have water during breakdowns. Given differencesIn technicianskill
and district size, somedistricts provide more efficient service than others.On average, the
numberof breakdownsper borehole per year is 3.5. However, in districts with preventive
maintenance schemes, the rate has fallen to one per borehole per year.

Thissuccesshasbeen gained at considerable expense.In 1987, the recurringcost was $2,500
to $3,500per borehole,which included salaries,building maintenance, tools and equipment,
spares, andfuel. The per borehole cost for sparesalonewasbetween$450to $650. These
costs are considerably more than most governments are willing or able to meet to assure
reliable water suppliesfor rural communities.The singlemost ImportantfactorIn the success
of the O&M program In Botswana is that the government canafford to bear these costsfrom
the national treasuryand doesso. Othersignificantfactorsinclude equipment standardization,
availability of spare parts, and good communication among District Council technical
personnel, the MLGL’s water engineer, and the DWA.

4.1.4 Future Problems andTrends

The currentphaseof rural water supply constructionis drawing to a dose with the completion
of the SwedishInternational Development Agency (SIDA) supported Village Water Supply
Program.The focus Is on the rehabilitationof systemsconstructed early in the program (late

70s), which were not built to today’s standardsand may not servetoday’s populations. The
completion of this progranialsowill meanthe scaling down of donor assistanceIn the sector.
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Overthepastseveralyears,donor supporthaslargelybeenIn the form of technicalassistance,
with all capitaland recurrent costsbeing met by the Government of Botswana. The change
wifi haveImplicationsfor sector capability.In the past,thegovernmenthascontractedwith the
privatesectorfor servicesIt has difficulty providing, particularly in the design of water systems.

The privatesectormaybeusedevenmore In the future.

Given the successof the rural water supply program in Botswana, there appear to be few
problems.However,difficulties could arise from the government’s assumption of complete
responsibility. Rural dwellers have gained high expectations of service at no cost, and elected
officials eagerto keep constituentshappy could pressuregovernment agencies and District
Councilsto expand services to ever smaller communities.Already,somevillages of lessthan

300 arescheduledto havetheir own systems.If the governmentcan no longerfinancethe
constructionand O&M of rural water supply facilities, it will be difficult to introducea fee
structure,evenfor only partial cost recovery.

At present,thereis no seriousconsiderationof introducingwateruserfeesin the villages.The
emphasisis on completing the constructionof systemsin progressand rehabilitatingexisting
systems. There also Is a growing effort to upgrade training programs, provide career
opportunities for skilled individuals at the WMUand WD level, and institute countrywide
recordkeeping and preventive maintenance programs.Thismaybedifficult with the withdrawal
of technical support from donors (due In large part to the success of programsand the
decreasingfinancialneed of the country). Although many Botswanans areverycapable,the
program hasbeensignificantly aidedby expatriate skills.

Finally, there areefforts to more closely link the water supplyprogramsto healtheducation
andhealthawareness.Theseparationof DWA In MMRWA and health workers in the Ministry
of Health, as well as the emphasis on the constructionand O&M of water systems,have
causedthis aspect to be neglected. Botswana hasa well-focused,well-organized,and well-
functioning O&M management system that depends in large part on adequatefunding,

standardizationofequipment, and easeof procurement.ThIs is quite uniquein thedeveloping
world and highlights the wide range of factors that mustcome together to make O&Mwork
smoothly.

4.2 Yemen (Former Yemen Arab Republic)

4.2.1 Description of O&M ManagementSystem

Background -
Rural water servicesand O&M management have evolved out of Yemen’s civil war from

1962-1970.During this period, local organizationsdevelopedIn many rural areas, creating
and maintaining services (including water supply) with local resources.After the war, the
government gavetheseorganizationsthestatusof Local Development Agencies (LDAs), and
they continuedto operateprojects with funding from zakat, (the Islamic tax), speciallocal
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taxes,and othersources. The LDA structurehaschangedover the years,becomingmore
centralizedand governmentcontrolled. However, the self-help attitude that gave rise to the

original groupscontinuesto prevail in rural waterprojectsandO&M management.

BasicPrinciples

The policy In Yemenhasbeento make usersresponsible for all recurrent O&Mcosts.The
LDAs, throughthe villagewaterprojectcommitteesand the District Councils,contributeto the
upgrading of some of the older water systems. The Rural Water Supply Division (RWSD) of
the Ministry of PublicWorks provides technical assistanceand fundsfor new constructionand
trainspumpoperatorsin O&M. Uponsystemcompletion, all O&Mresponsibility is transferred
to the LDAs. If problems arise,such aswhenwatersources dry up, the District Council or
the RWSD can be approachedfor help. Petitions for assistanceare grantedif the case
presentedIs convincing.

MaintenanceManagement,Roles,and Responsibilities

Maintenance systems in Yemendiffer according to geographic and financialconditions. But,

in general,managementis sharedby the village, the District Council, andthe private sector.
The responsibilitiesof theseactors are shownIn FIgure 7. The village, through the pump
operator,the village water projectcommittee,and the village representativeon the District
Council, organizesoperationandmalntenanœ,collectsfees,anddecideson minor repairs.
The District Council either lends or grantsmoney for major repairsand is the link with
agenciesof thecentralgovernmentwhentechnicalandfinancialassistanceis neededfor such
problemsasmajorupgrading,dry boreholes,or rrajorbreakdowns.In somecases,Informal
contactswith national governmentorganizationsprove more effective. The private sector
providesalmostall constructionandrepairservIces.The largertownshaveawell-developed
networkof equipmentandpartssuppliersfor the majorengineandpumpbrands,alongwith
well-traInedtechnicians.Competentmechan1cs~pcovidemuch of the first-line repairservicein
the smallertowns andvifiages.

4.2.2 Issues Relating to O&M ManagementSystem

Capacityof Community Organizations and Key CommunitySkills

O&M managementIn Yemen depends heavily on dynamicvillage leadersto encouragethe
people to participate, to lobby for local projects, and to win the support of the District
Councils, national representatives,and donors. Thereareenoughtechnically capableoperators
andmechanics,often with experiencegainedtri the Gulf oil fields, who canoffer guidance
whenenginesandpumpsneedrepairs,evenif theydo not do the work themselves.Where
village water project committeesare well organized, the membersare trusted, fees are
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collected regularly, and funds are saved for the purchase of equipment. The orderly
functioning of thesecommitteesis particularly Important wheremultiple pumping stations,
large pipe networks, and many hundredsof usersareinvolved.

Complexityof TechnologyandStandardizationof Equipment

In the lowland areas,water supplysystemsconsist of a15-20 hp Japaneseenginedriving a

verticalturbIne pump.Wateris deliveredto an elevatedtank andthento distributionpoints
within the village, or In somecasesto agroundtankdirectlyaccessible to users. These systems
generallyserveseveralhundredpeople.Theequipmentis similarto thatusedfor Irrigationand
sparesare usually available.In mountainousareas,the systemsconsistof severalboreholes
equippedwith 100-150hp enginesandpumpsthatdeliver waterto boosterstationswhichlift
it to the villages beingserved.In somecases,severalvifiages areservedby one systemwith
1,000meteredconnections.The wide rangeof equipmentused,often becauseof special
technical requirements,causessome difficulty in obtaining sparepartsnot readily available
from local or regional suppliers.

Cost RecoveryMechanismsandAbility and Willingness to Pay

Governmentpolicy requiresthevillagersto meetall O&M expenses,sofeesarecollectedfrom
eachhousehold. If the villagersaretoo poorto pay, as in the lowland
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areas,theycanpetition the District Council for discretionaryfundsto assistwith repairs.In at
leastonecase,the District Council paysfor fuel andlubricants.In the mountaintowns, water
systemsaremeteredandequippedwith locking taps.Feescoverall costs,Includingthe wages
of the pump operatorandafull-time mechanic,the operationof avehicle,andpaymentsto
asupportstaff of meterreadersandbookkeepers.Althoughtherearecomplaintsfrom thestaff
that the work is long andhardandthe payis low, the servicesprovided aresatisfactory.

NationalEconomy,Availability of SpareParts, and Transportation

Althoughthe DemocraticRepublicof Yemenis undersomefinancial stress,it hasmaintained
a relatively open Import policy that facilitatesthe offshore procurementof materials. The
pricesarehigh by localslandards,but newequipmentandsparesareavailablein majorurban
centers.The country hasagood roadnetworkconnectingmajortowns with the rural areas,
sothatmostvillages are within aday’sround trip.

4.2.3 Effectivenessof O&M ManagementSystem

Therehasbeenconcernlately aboutthebreakdownof rural watersupplysystems,asmany
as30 percentof which havebeenout of order at any onetime. Thereasonshavebeenpoor
O&M, depletedwater sources,andvifiage conflicts. Many of the O&M relatedoutagesare
brief. Most vifiageshavean efficientresponsesystemfor minorbreakdowns,but,whenmajor
breakdownsoccur, musi: collect the moneyto payfor sparesanda skilled mechanicfrom a
nearbytown. The villagesdo not havethe resourcesor skills to copewith depletionof the
watersource,frequentlythe resultof poor initial well siting. Village conflicts areoften long-
standln~andpredatethe Introduction of the watersupply systems.The resolutionof these
conflicts points to the needfor strongandenlightenedvillage leadership.

4.2.4 Future Problems andTrends

The effectsof the mergerof theYemenArab Republicandthe People’sDemocraticRepublic
of Yemenarenot yetclearatthe local level, wherethe implicationsof changesin the national
andregionaladministrationsareuncertain.It appearsthatthe nationalpolicy wifi continueto
give the villages responsibilityfor O&M, but that some of the largersystemsservingseveral
villages may be operateddirectly by the Lt)As. The District Council structure, originally
designedto help people meet their own needswith local control of funds, has become
progressivelymorecentralizedandbureaucratic,atrend thatdoesnot fosterself-reliance.
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4.3 Sudan

4.3.1 DescriptIon of O&M ManagementSystem

BackgTound

The rural water supply in Sudanhasbeenaffected significantly by the economicdecline,
administrativerestructuring,and political Instability prevailing In the country. Equipment,
funding mechanisms,and O&M methods,varyby geographicalarea.In the northernpart of
thecountryalongtheNile, the ruralareasarequiteprosperousandtraditionallyhavemettheir
waterneedswith theirownresources.In thewesterndesertregion,governmentassistancehas
beennecessary.The areasin the south,theeast,andbetweenthe Blue andWhite Nueshave
their own characteristics.This casestudy confinesitself to the northernandwesternpartsof
the country.

BasicApproaches

The governmentbelievesthatrural watersupplysystemsshouldbeself-financingoverthelong
term. Forpolitical andpracticalreasons,the westernprovincesof Kordofan andDarfurhave
receivedmost attention,andthe region is the focus of the National Corporationfor Rural
Water ResourcesDevelopment (NCRWRD) which is responsiblefor the construction of
boreholesandfor all O&M tasks.In this areadeepboreholesarerequired. A government
employeeoperatesandmaintainsthe watersource(called a wateryard),and aderkcollects
userfeesthat ostensiblycover the cost of operatingthe wateryardandmaking necessary
repairs.

The NCRWRD alsohasoffices in thenorth but mainly providesdesign assistanceandsome
constructionmanagemertt,becausewateris closeto the surfacehereandvillagersareaffluent
enoughto fund most,1f not all, of the costfor construction.The NCRWRD is not Involved in
O&M managementto nearlythesamedegreeasin the westernprovinces.Theregionaloffices
aresometimescalledupon for service,but the villagesarefree to useprivate sectorsources
for sparesandtechnicalhelp.

The slowbut steadyeconomicdeclinein Sudanhasdeprivedthe NCRWRD of the resources
to provideadequateO&M servicefor the ruralsystems.In addition,chargesof favoritismand
themisuseof funds, therising costof the nationalInfrastructure,andevidenceof corruption
havemademanyvillagerscynical anduntrustingof the NCRWRD. Today,little or no O&M
serviceis provided eventhoughfeesarecollected,fuel allocationsfrom the governmentare
minimal, and little foreignexchangeIs availableto buy equipmentor spares.

In the westernregion, which hasdependedheavily on governmentsupportfor O&M, the
villagershavedevelopedtheir own O&M maPagementsystemsto keepwaterflowing. Many
havesetup watercommitteesto collect feesIn additionto thosecollectedby the government
wateryardclerks,andareusingthe moneyto purchasefuel, lubricants,andsparepartsfrom
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the blackmarketif necessary.The NCRWRD doesnot recognizethesevillage organizations
but is willing to acceptthe helptheyprovide. NCRWRDmechanicsperformmaintenanceand
repairsbut often requirethe villages to supply transportationandeventools.

Rolesand ResponsibilitiesofParties Involved

The responsibilitiesof actorsIn O&M managementareshownin FIgure8. The NCRWRD,
now largely unresponsiveto village needs,hasformal responsibility and claims that with
adequatefunding it would be more effective. The variousdutiesandresponsibilitiesareas
follows:

• Pump Operators: attendto daily operationandmaintenance,lubrication, and
minor repairs;preventivemaintenancedoesnot appearto be part of the task.

U District Workshops: responsible for maintenanceand repair Including light
machining,andengineandpumpoverhauls;maintainanadequatestockof spare
parts;performfield repairs.

• RegionalandProvincial Offices—O&MSection: perform heaviermachineshop
work on enginesandpumpsas well ason vehiclesanddrilling rigs; maintain a

larger stock of spareparts and arrangeprocurementfrom national storesas
necessary;makefuel andlubricant deliverieswhensuppliesareavailable.These
offices perform field repairs where District Workshops have not yet been
established,andcollect feesthroughacircuit scheduleof visits to villages.

• NationalHeadquarters— O&M Section:remitsO&M fundscollectedtotheMinistry
of Financearid Economic Planning; organizesfuel and lubricant deliveriesto
regional offices; makesoff-shore purchasesof supplies and spareparts when
funding is available.

This structurehasresultedin a largecentralizedbureaucracyno longer responsiveto local
needs,andhasspawnedan Informal alternativewhoseeffectivenessIs afunction of the local
NCRWRDrepresentative’sattitudeandvillageskills in financialmanagementandpolitics. The
elementsof this organizationat the village level areas follows:

• Pump Operator: attendsto daily operationandmaintenance,lubrication, and
minor repairs.

• VillageCommittee:monitorstheoperationandmaintenanceof the wateryardand
collectsadditional fees,either regularly or asneeded;
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purchasesfuel, lubricants, and spareparts; may also provide transportationfor

mechanIcsto comeout and investigatebreakdownsandmakerepairs.

U Private SectorSuppliers:sell fuel and lubricants, usually at blackmarketprices;
procure spare parts, often available only at some distance from the village,
perhapsasfar away asKhartoum.

U NCRWRD District or Regional Offices: provide mechanicsfor most repairs,
particularlyin the westernregion.Transportation,parts,andconsumableitemsare
providedthrough the village committee.The arrangementworksreasonablywell
if the villagersarewell connected.Otherwise,the watersupply systemis often in
very poor repairor not operatingat all.

This descriptionapplieslargely to westernareas.In the north, the fact that constructioncosts
havenot beenmet by the NCRWRD and ownershipis retainedby the villages gives these
vifiagesmuch moreautonomyin managingO&M.

4.3.2 IssuesRelating to O&M ManagementSystem

CommunityOrganizationsandKey Community Skills

The NCRWRD doesnot formally recognizecommunityparticipationIn its O&M structure.Yet
the operationof wateryardsIs carryingon mainly becausecommunitymembersarewilling to
pay additionalfees,while continuing to toleratethe delaysandfrustrationsof aneconomyin
disarray. Somerelationshipmustbe maintainedwith the NCRWRD, in spiteof its failure to
perform Its O&M duties. But the completebreakdownof water supply systemsIn some
villages Is evidencethata relianceon commu~iityorganizationandleadershipis wiser. In the
north,assurveysIndicate,watersystemsoperatewell becauseof their community-basedO&M
management.

CostRecoveryMechanismsand Ability and Willingnessto Pay

In the westernregion, there is an adversarialrelationshipbetweenthe villagers and the
NCRWRD. The NCRWRD claimsthe villagers do not pay enoughand abusetheir water
systems,andthe vifiagersclaimthe NCRWRD collectsfeesbut providesno service.The fees
thatthevillage committeescollect overandabovethe NCRWRDtariff enablethe purchaseof
sparepartsandfuel thai the NCRWRD Is no longerproviding.

NationalEconomy

The weaknationaleconomyaffectsthe managementof rural watersupplies[Ikeevery other
activity In the country. Currencycontrolsandcommodityshortageshavecreatedaflourishing
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black market. Fuel and spareparts are In short supply, as are sugar, flour, tea, and all
consumergoods,but mostitemsareavailableatInflated blackmarketprices. Little is imported
legally, andmore suppliersof foreignequipmenthaveno sparepartson the shelf. Some
reconditionedor smuggledpartsareavailableIn the marketplace,but governmentagencies
areforbiddento purchasethem. Theuseof manymakesand modelsof enginesandpumps
complicatespartsprocurement.Shortagesof fuel andsparepartsalso maketransportation
undependableandexpensive.

Villages in the northern part of the country have somewhatlessdifficulty operating and
maintaining their watersystems. Many of the workerswho havegone abroadcomefrom
thereandfamily connectionsarestrong.Sparepartsboughtoverseascanbe sentdirectlyto
villages in the north through family andvifiage connectionsin Khartoum.Also, the fact that
the watersystemsIn theseareasarelocally ownedmeansthattheyarelessdependenton the
NCRWRD for O&M.

Strengthof GovernmentLeadershipand GovernmentAgencies

The many changesIn the administrationand in the leadershipof governmentagenciesIn
recentyears have weakenedthem to the point where they are no longer effective. In
addition, the economic climate hasled many capablemanagersand techniciansto seek
employment abroad.Unfortunately, those in decision-makingpositions are unwfflIng to
recognizethis decline.A restructuringto give villagersin the westernregionamoreactiverole
in O&M managementwould greatlystrengthenwater supply services.

4.3.3 Effectivenessof O&M ManagementSystem

MaintenancesystemsIn Sudan generally are very weak, largely becauseof the faltering
economy. Shortagesof fuel, spareparts, and replacementequipmentplagueall areas.If
water supply facilities continue to operate, It is becauseof the resourcefulnessof many
Sudaneseandthe fact that villagershavetakenO&M managementinto theirown hands. In
the northernregion, the villagers own their equipmentandthe NCRWRD role is limited to
design,construction, and,servicing assistance.In the westernregion,wheredonorsandthe
governmentprovide amuchlargershareoftheinitial costs,the NCRWRD retainsownership
and formal responsibility for O&M, which Is unsatisfactorybecauseof poor service,the
adversarialrelationshipbetweenthe vifiage andthe government,andthe unwillingnessof the
NCRWBD to formally recognizevillage contributionsto O&M.
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4.3.4 FutureProblems and Trends

It is difficult to tell what the future holdsfor rural watersupply in Sudan.Theabsenceof hard
currencyfundsand total dependenceon donor supportplacethe NCRWRD In avulnerable
position. There are those In this agency who recognize the need for improving O&M
managementsystems,Including theencouragementof morestructuredvillage participation,
but therearefew indicationsof real change.Perhapschangewill comeaboutasthesituation
becomesevenmore desperate.

4.4 BelIze

4.4.1 Description of O&M ManagementSystem

Background

Thereare two types of rural watersupply systemsin Belize, which differ greatly in level of
service,communityInvolvement,maintenanceresponsibilities,engineering,andcost. Thefirst
arethe piped watersystemsconsistingof awater source(drilled well or spring), electric or
dieselpump sets,storagetanks,andhouse-to-houseconnections. Familiesinstall outdoor
yard tapsor full Indoor plumbing accordingto their means.

Currently, there are 19 such systemsIn the country, typically serving 500-1500 people
through75 to 200connections.Theyhavebeendesignedby the urbanWaterandSewerage
Authority (WASA), constructedby privatecontractors,andareoperatedby communitywater
boardswith support from the Rural WaterSupply and SanitationProgram(RWSSP)in the
Ministry of NaturalResources.Muchof thefunding hascomefromUSAID. Theresponsibilities
of actorsin O&M management,for which WASA haspreparedamanual,areshownIn Figure
9.

The secondtype of rural watersupply useshandpumps,approximately600of which have
been installed in shallow drilled wells. Many of the larger communities have several
handpumps,eachservingtwo to 10 famIlles. The first model of choicewas the U.S.-made
castiron Dempster,but morerecentlythe Indian-madesteelMark H model hasbeenfavored
for Its reliability. Prior to 1985,pumpswereinstalled andmaintainedby the Ministry of Health,
but they are now Installedby the RWSSPand maintainedjointly by the communitiesand
RWSSPregional maintenancecrews.

The RWSSPhasa centraloffice nearBelize City (sharedwith the main WASA depot) that
includes a large store for handpump parts, a vehicle and well rig repair shop, and
administrativeoffices. It alsohasregionaloffices in threeof thesix districts In thecountry, with
eachregionalcrewresponsiblefor two districts.The regionalfacilities aresmaller,but Include
anoffice, adepotfor vehiclesandsupplies,and, in somedistricts,storeswith partsandtools.
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The responsibilitiesof actorsin 0&M managementfor the handpumpsystemsareshownin
Figure 10.

CAREhasinstalledseveralpipedwaterandhandpumpsystemswithsupportfromUSAID and
UNICEF andfollows the sameapproachasRWSSP. However, CARE hasmore personnel
and resourcesto support its projects.

While considerableprogresshas beenmadeIn extendingcoverage,there are still many
communitieswithout Improvedwater supplieswherefamilies usehand-dugwells, surface
watersources,and,mostcommonly,simplerainwatercatchmentdevIces.Recentprojections
estimatethe needfor approximately30 more handpumpsto reachfull rural water supply

coverage.operatedby local familles themselves.Recentprojectionsestimatethe needfor
approximately30 more piped watersystemsand700 more handpumpsto reachfull rural
watersupply coverage.

Piped WaterSystems

Thethree-tierO&M managementof piped watersystemsplacesprimary responsibilityin the
handsof community Boardsof Management(BOMs). Regionalgovernmentoffices at the
second level provide technical and managerialsupport and training, and the central
governmentatthetop overseesregionalgovernmentoperationsandsetswaterandsanitation
policies. The communitiescan useprivate mechanics.

TheBOMs haveamanager,treasurer,secretary,severalrepresentativesfromthe community,
andapaidstaff. Theseelectedbodiessetbudgetsandtariffs, collect andmanagefunds, and

decideon systemexpansions.The typicalsystemhasanoperatorto runthe pump,do minor
repairs,keeplogs, and perform otherbasic0&M tasks,a bifiing clerk, and, In some cases,
someoneto keepthebooksandhandlecash.

The BOMs essentiallyare Independentof the government, and operate and maintain the
systems with their own resources. If the operator has aproblem, the 30M wifi call upon
private mechanicsor equipmentand parts suppliers and solicit the advice of the regional
governmentoffice. Therehavebeenfew breakdownsor maintenanceproblemsbecausethe
systemsarestill quite new and most usereliableelectricpumps. In the beginning,theregional
andeventhe central government would provide money or equipment to fix a breakdown or
otherseriousproblem,but thispracticehasbeendiscontinued,except when a communityhas
a legitimateneed.

Communitieswith piped watersystemsbenefitfrom considerabletraining,technicalsupport,
andmonitoring In all aspectsof systemoperation, Induding 0&M, budgeting, financial
management,adminIstration,community Involvement, andhealthand hygiene education.

The 0&M budgetingand cost recoverysystemis an importantelementof the piped water
managementsystem.The regional offices (or CARE) work with communitiesto establish
budgetsIn thefirst yearor two, with ampleprovision for all 0&M costs,including electricity
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or fuel for engine/pumps,chlorine,staff (operatorandclerks)wages,maintenanceandrepair
costs,as well asa sinking fund for future replacementof the engine/pump.Communities
establishflat rate tariffs In accordance with these budgets and do not hesitateto cut off
households that do not pay. Monthly tariffs typIcally areUS$3.50for basicservice,with
additional chargesIf sinks, showers,or toilets are used.The connectionfee Is US $12.50.
Theseratesarewellestablishedandwell accepted.Manyof the pipedsystemshavebeenable
to build up a reserveof US$1,500-$3,000in the sinking fund for future outlays.

Handpumps

The 0&M managementof handpumpsystemsis very different.Communitieshavenominal

responsibility, but regional governmentcrews do most of the 0&M work. The central
governmentIs obliged to Import partsandthe role of the private sectoris negligible.

In theory, village councils are supposedto organize volunteersfor minor above-ground
maintenancesuchas lubricationof handlepivots and other wearpoints, and cleaningand
upkeepof the pump apron or surface drainage/soakawaysystem. In practice, council
membersdo some of thesetasks themselves,or they are not done at all. No fees are
collected,thereare few tools, andno partsare availablelocally.

District maintenancecrewskeepbusychlorinatingthewellsandperformingthemorecomplex
down-holerepaIrson brokenpumpsandalsospendaconsiderableamountof time installing
new pumps.

Governmentof Bellze (GOB) policy calls for the establishmentof “safe water groups” to

conductminor maintenanceandensurecleanlinessaroundhandpumpwells, but thesehave

yet to be formedIn most areasof the country. The polIcy alsocalls for an appointedvifiage
pump mechanic(with tools) to performpreventivemaintenanceand minor repairswith the
supportof thedistrict maintenanceteam.This three-tiermaintenancesystemoperatesonly
sporadicallyand hasnot yet beenfully developedor formalized.

Fortunately, the handpumpshave proved generallyreliable to date.The Indian Mark II,
installedIn thedeeperwells,hashadan excellentrecord,while the Dempsters haverequired
somewhatmorefrequentrepairs.

While theextentof community InvolvementIn handpumpO&M mayseeminadequate,it is
aconsiderableimprovementoverwhat prevailedin theearly1980s.At thattime, the systems

wereregardedasthepropertyandfull responsibilityof the Ministry of Health (MOH), andthe
people wereafraid to touch them.

A significantIncreasein community Involvementin O&M is unlikely. Trainingandequipping

villagersto conductdown-hole repairswould not be costeffective. Given the long period of
GOB control of the handpumps,people have neverpaid for serviceor repairs. In some
locations,the villagers prefer alternativewatersources(hand-duewells or rain water).They
do not like thehigh mineralcontentof the groundwaterthathandpumpsprovideandarenot

43



willing to pay anything. Once piped water systemsarrive, handpumpsmay disappearas
second-rate technology.

Thepotentialfor privatesectorinvolvement In handpumpO&M Is limited.Becausethepumps
generallyhavebeenreliable,the demandfor sparepartsis low and there is no market for

privatesectorparticipationin maintenanceor repairs.

4.4.2 IssuesRelatingto O&M ManagementSystem

CommunityOrganizatIon/Skills

The BOMsfor piped systemsaretheoutgrowth of atradition of village council Involvement
in local development.SeveralcommunitieshaveIndividuals who haveworked abroadand
acquiredmanagerial,communityorganization,andaccountingskills. Butthereis lessevidence
of theseskills beingmarshaledfor handpumpmaintenance.

Standardizationand Local Manufactureof Equipmentand Availability of SpareParts

Becausethe tiny marketmakeslocal productionImpractical,all pumps areImportedanda
reliable supply of parts is Important. The RWSSPhas striven to standardizeequipmentto

simplify procurementand facilitate maintenanceandrepair.

Capacityof the Private Sector/RequirementsSharedwith Other Sectors

Most piped watersystemsusethesametypeof electricpumpsasthe housing,industrial, and
agriculturalsectors,sothereIs anadequateprivatesectorprovision of equipmentandrepair

services. However, there are few users of handpumpsbesidesthe village wells, so the
procurementandsupply of partsandequipmentmust be managedby the government.

Budgeting/CostRecovery

The pipedsystemshave avery strongsystemof budgetingandcost recovery,the basisfor
good maintenance, because users are willing to pay. There Is no usercost recoveryfor

handpumps,andgovernmentmaintenanceis only moderatelyeffective.

Willingnessto Pay

Usersof piped watersystemsreadily pay a tariff not much lessthan the basicurbanwater
tariff. However, villagersusinghandpumpsshow no willingnessto pay,perhapsbecausethe
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pumps aresharedby familles, access to waterIs much less convenient, and the government

hasset aprecedentby managIng thesepumps.

GovernmentLeadership/Policy

TheGOB’s policy statementdefiningthe institutional relationshipsandresponsibilitieswithin
thesectorplaces strong emphasis on thecommunity managementof rural waterandO&M.
This policy hasbeenimplementedeffectivelyfor pipedwatersystemsbut not for handpumps,
wheremoretraining andcommunity organizingclearly arenecessary.

Strengthof GovernmentAgenciesandStaff

TheRWSSPIs effectivebut could do betterwith the human,material,andfinancialresources

it lacks. For example, it would like to placea maintenancecrew in each of the six districts,
with its own vehIdeandstore for down-hole handpump maintenance and repairs. It has only
half this number, with little hopethat costrecoveryfrom userswill addmoreresources.It also
needsa better managementsupport system (e.g., a computer for cost accounting, work
orders,Inventorymanagement,etc.) andvehicle maintenance.

SystemOwnership

Users of piped water systemsfeel a strong senseof ownership and responsibility and the
governmentrecognizesthis. By contrast,the senseof ownership of handpumps is weak and
there Is no feeling of community responsibility.Many usersthink of the handpumpas the

government’s or as belongingto the family living closestto it.

WaterSystemPolitics

Electoralpolitics is an importantelement in community level developmentprojects.Local
representatives in Belize’s two-partyparliamentarysystemare eagerto support community
watersupplyprojects,andusetheir powerto direct governmentresourcesInto maintenance
to win the favor of their constituents.Interestingly, even in this political climate, Belizean
politicianssupportcommunityautonomy.TheInfluence ofpolitics on handpumpmaintenance
is undear. -

4.4.3 Future ProblemsandTrends

O&M managementin Belizeneedsstrong community participationIn handpump maintenance,
which will require more effectiveextension,training, and community organization.TheGOB
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doeshave dearpolicies In this regardbut they have not been successfullyImplemented.
Furtherstudy can determine how thesepolicies should be applied or whether they need

modification. -

Maintenancemanagementatthe centralanddistrict levels alsoneedsto beimprovedthrough
betterplanning,preventive maintenance schedules,work orderprocedures,costaccounting,
and systemrecords.The vehicle pool, suppliesandpartsstorage,and distribution facilities
could profit from an Immediate Infusion of resourcesthat would be costeffective in the long
run.

Therehasbeenconsiderablediscussionaboutthemergerof theRWSSP(which is partof the
Ministry of NaturalResources)Into the WASA (the semi-autonomousurbanwaterauthority
overseenby the Ministry). The mergerprobably will takeplacesoon and will undoubtedly
Involve some transferof personneland disruption of activities. There Is a feeling In the
RWSSPthat this administrativechangewifi adverselyaffect the RWSSP’sfield orientation.

4.5 TunisIa

4.5.1 DescrIption of O&M ManagementSystem

Background

The currentpolicy in Tunisia Is to maximizecommunity responsibilityfor O&M management
through a strongtraining program to build up local technical, financial, and management
capabilities.This policy, launchedIn pilot programsIn the KasserineandKairouanregionsin
1986 and formalized In a Presidential Decree in 1988, is steadily being implemented.
Communitymanagement of Irrigation systems has operated in the oasesin southernTunisia
sincethe 1930s. However, Its application to rural potablewatersuppliesis new.

Prior to the current strategy,the regional and central governments paid all costs of rural

potablewatersupply, Including construction,fuel andelectricityfor pumpoperation,andlabor
andpartsfor repairsand replacements.But thousandsof communitywater associationsset
up from 1986-91now operate and maintainrural watersystemswith sometechnical,financial
and managerialassistance from the government, which plans a gradual withdrawal of

subsidies.

Under the old arrangement,where regional governmentswere responsiblefor even the
simplestmaintenance,crewswerepoorly organizedandmanaged,breakdownrateswerehigh,
andsystemswereoftenout of servicefor longperiods.Wateruserscontributednothingto the
O&M of their systems.Thechangein policy recognizedthatthe beneficiariescould do abetter

job with assistancefrom the government.FIgure11 showstheresponsibilitiesof actorsIn O&M
managementunder the past,present,andfuture systems.

This casestudyconsidersthe presentsystem,not yet fully implemented,andwhat remains
to be done.

46



TUNISIA
Pst Thns-TlsrRagionSGovsrnmsr*Focus

TUNISIA
Pr.ssntThrs..T1.r Balano.d Focus

TUNISIA
Futurt Thrss-TIw PrivaisSsctoe/CommunltyApproach

National
Gonqumsnt

National
Gov.rnm.nt

CommunRI..

RagIonS

Oovrnai.nt

Rsglonal

Gov.rninont

National

Govarnmsnt
a M.~ ftds

2 M.S.s. MS.

I Ø1 11.4.

Prtvat.

Sactor

PrInts
S.ctor

Prlnt•
Ssotor

a
Coasiunltiss

a M.I.t RSs

2 54.,S. MS.

I MM MS.

RagionS
Gov.rnnIant

Figure 11

Tunisia: Responsibility of Actors in O&M Managment

CoamunWss

47



BasicPrinciples

The principles guiding rural water supply operationandmaintenancemanagementfollow.

•The beneficiariesshouldhaveprimary responsibility.

U Good organizationand planning areessential.

• PreventivemaintenanceIs the mosteffectiveand leastcostly in the long term.

•All tasksandresponsibilitiesmust be negotiatedandclearly defined.

•The private sectormustbe Involvedat all levelsfor greaterefficiency.

•TraIning must be strongly emphasized.

RolesandResponsibilitiesof PartiesInvolved

The basicthree-tiersystemhasactorsatthe central,regional,andlocal levels. In someparts
of the country, afourth levelcalledthe delegation(In betweenregional andlocal) hasbeen
added. Table 1. lists the roles and responsibilitiesof all parties and the degree of their

involvementIn past,present,andfuture O&M.

ThetermInvolvementIn maintenancemustbe interpretedbroadly.Forexample,theMinistry
of Health only supplieschlorine bleachto the communitiesfor disInfection and conducts
hygiene educationprograms. Similarly, the Ministry of Finanœ supervisesthe financial
managementof wateruserassociations(WUAs) andcontrols all maintenanceexpenditures.
Theseactivities arenotstrictly O&M but do affectproject benefits.

O&M Management

The responsibilitiesof those actuallyinvolved in O&Mmanagement are:

•PumpOperators:completedaily logsof O&M tasksperformed(in manybut not all regions)
andplan accordingly.

•CommunltyWaterUserAssoclatlonBoards: overseeall O&M activities,collectfees,hire and
superviseoperator,arrangefor repairs,negotiateresponsIbilitiesandestablishbudgetswith the
CommissariatsRégionauxde DéveloppementAgricole (CRDA), attendandplan training,
managefunds.

• RegionalMaintenanceUnits (Ministry ofAgriculture):negotiateO&M budgetsand
responsibilitieswith communities,train and assistcommunities,conductmajor
repairsandrehabilitation,developandexecutepreventivemaintenanceprograms
In collaborationwith the communitiesandprivate sectorcrews.
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• RegionalWaterUserAssociationSupportUnits: assisttheRegionalMaintenance
Units andthecommunityWaterUserAssociationsto conducttraining programs,
negotiateO&M budgetsand responsibilitieswith communities,andmonitor the
effectivenessof the WaterUserAssociations.

• Ministry ofAgriculture: establishO&M policiesandprocedures,providetechnical
assistanceandtrainingto regionalMOAmaintenanceoffices,assistin procurement
andstandardizationof equIpment.

TheprivatesectorIs not yet involvedextensivelyIn maintenancemanagement.Suppliersof
parts and equipment, and repair and maintenancetechniciansare managedby the
communitiesor by governmentoffices. Theonly exceptionto this Is engineeringorconsulting
firms working at the nationalor regional level in policy or planning relating to O&M.

4.5.2 IssuesRelating to O&M ManagementSystem

Traditional Community Organizations

Rural Tunisians have some experience In the collective management of irrigation and grazing,
Initiated by the communitiesthemselvesIn somecasesand,with consIderablegovernment
assistanceIn others. However,collective managementexperienceis not widespreadand
community-basedO&M will requirethegovernmentto provide ongoingsupport,monitoring,
and conflict resolution.

CommunitySkillsand Training

Most vifiages do not have the leadership, accounting, financial management,conflict
resolution,healtheducation,and technicalskills to conductcommunityO&M. An extensive
training programmust be planned.

Participation of Women

WomenaretheprIndpal transportersandusersof water,butculturalpracticehasdeniedthem
a voice In the plannIng andoperationof watersystems.The men decidewherestandposts
areplaœdandhowthe systemIs run, oftencontraryto the needsof the realusersandwith
detrimentto the anticipatedhealth benefits.

Pollcymakersseethe greater involvement of women as the key to effective O&M. As aresult,
someregional MOA offices now are partly staffedby women, andwomen are working as
extensionagentsIn communities.In severalregions, women’s Interestgroupsmeetat the
community level to discusstheir concernsandraisequestions for the wateruserassociation
boards.In a few locations,womenevenserveaspumpoperatorsor caretakers,but for the
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g
Table 1

Tunisia Rural WaterSupply Maintenance System

SectorS
Levai

Organization Primary Role or Activity
(Currently or in nearfuture)

Degasof Orgaizadon’s
Involvement

Past Prasent Futx.

Cantal • International Bilateral Donor I Provide funding for technical assistance & training. Medium Medium Med/Low?
Agencies

• Mnistry of Agriculture • Estebksh 0&M policies and procedures; provide technical
assistance and treining to regional MOA meintAnence offices; assist
in equipment procurement and efforts to standardize equipment.

Low Medium Low

• Mnlstry of Health U Establish and supervise programs at regional level for hygiene
education, and water disinfection.

Low Low Low

• Mnisti-y of Finance • Establish and supervise procedures for oversight of community
financial management.

Low Medium Low

• Engineenog Arnie & consultants • Conduct studies and provide technical assistance under contract. Low Low Medium
• Equipment & Material U Provide equipment and parts Medium Medium Medium
Manufacturers, Importers & Suppliers

Regional • Regional Water Resource U Oversee community water user association legalization process None Low Low
Committea and annual budgeting.
• Governor and Govamorate council • Provide funds to assist communities with 0&M expenses, as

needed, through budget negotiation.
High Medium Low 7

• Mnlstry of Agriculture • Assist in the estthUshment and monitonng of community user
associations, negotiate 0&M budgets and responsibilities with
communities, train and assist communities to conduct O&M,

conduct major repairs and rehebiktaton work, develop end execute
preventive maintenance programs with communities and private

High Medium
Med/Low?

• Mrsstry of Health sector craws.
• Conduct hygiene education end disinfection programs in Low Low Med/Low 7

• Mnlstry of Finance communities in cooperation with MOA.
• Engineering Arms and Consultants • Exercise financial control of expenses end revenue. None Low Med~um
• Equipment and Material Suppliers • Conduct studies and provide tech, assistance. Low Low Medium
• Contractors, Mechanics, & other s Provide equipment and parts. Medium Medium M&Mum
Repair Personnel I Conduct repairs end other maintenance under contract to MOA Low Low Medium

• Regional Training Centers or to communities.
• Conduct training for commursties (planned). None None Medium?



SectorS
Level

Organization Primary Role or Activity
(Currently or in near future)

Degas of OrgaSzatlon’s
Involvement

• Assist regional crews and communities w! communication and
logistios on maintenance.
U Exercise financial control of expenses and revenue.
• Conduct repairs or other maintenance on demand or contract
from commurities.

Past Pras.nt Futur.

Commssity U Board of the Community Water
uuer Association

U Pump Operator I Caretaker

• Water users

I Oversee ail O&M activities, oversee faa colection; hire and
supervise operator; contract with repel; people; negotiate

responsibilities & establish budgets w/CRDA; attend end plan
training; manage funds.
a Operete system; conduct preventive maintenance and smaii

repairs; stock parts and supplias.
• use water and equipment carefully.

None Medium

Low Medium

Low Medium

High

High

High

Delegation
(Dlntt Lavai)

• Mnistry of Agriculture (only some
regions)
• Mnistry of Finance
• Mechanics end other Repair

personnel

Low Medium Medium

None Low Medium
Low Low Medium

c.ri
i-A



mostpartmenstill dominatethewateruser association boardsandoccupy otherkeypositions.

Complexityof Technology -

The policy hasbeento choosethe leastcomplex technologythat can deliver the desired
supplyof waterat village standpipes. However, in manyregionsthis hasmeantusing more
than very low operationand maintenance(VLOM) approaches,and the needfor strong

technicalsupportby the regional governments.

The most common system consists of a protectedwater source, a storagetank, piped
distribution, andseveralstandplpes atconvenientlocationsIn thedispersedcommunities.The
water sourcemaybe a spring, a hand-dugwell, or a drilled well. The system has a pump
powered by a diesel engine or electricity. The choice of water source depends on
hydrogeologicconditionsandtheavailability of grid power.In general, thenorth usessprings
and the south useswells. In the far south andpartsof the central region, the only water
sourcesare very deep wells that require diesel engine/pump setsexpensiveto procure,

operate,andmaintain.

A numberof yeaïs ago,therewereefforts to introducehandpumpsin areaswhere thewater
tableallowed, but their usegenerally hasbeenabandonedfor reasonsthat are not clear.Local
engineerssay there were maintenance problems and that userswere dissatisfied. Perhaps the
handpumpcould be reintroduced in some locations with the new emphasis on community-
based maintenance.

Availability of SpareParts

Governmentagenciespurchasesparepartsandthereare reliable privatesectorsuppliersas
well, but redtape slows the Import of highly specializedlow-volume items. Few regional
governmentsstockpartsIn anyrationalmanner.Theapproachin thefutureshould beto push
communitiesto stockstandardparts,and havethe regionalgovernmentsstock specialized
partsfor larger preventivemaintenanceneeds.

Standardization and Local Manufacture of Equipment

While the basicdesignsof water supply systems havebeen standardized,thereIs still a great
diversity of pumps, motors, andenginesIn use.The five most commontypesof pumping

systems rely on pairsof components:

• dieselengIne/mechanical turbine pump,

• dieselengine/horizontal axis centrifugalpump,

• electric grid/electricmotor/horizontalaxis centrifugalpump,

• electric grid/submersiblemotor-pump,and

• dieselelectric generator/submersible motor-pump.
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However,arecentsurveyof pumpsystemsineightregionsshowedthattherewere12 brands
of dieselengines,only four of which were manufacturedor assembledlocally. This lack of
standardizationgreatly aggravatesthe problemof spareparts.

TheGovernmentof Tunisia (GOT) attributes this to theengineerswhoevaluateprocurement
bids without thetechnicalknowledgeto Identify themostappropriatebrandsoffered.Training
Is thesolution.

Requirements Shared with Other Sectors

Thereis apotential for sharedrequirementswith the Irrigation and housingsectors,bothof
which havea strong private sector Involvement.

Cost Recovery and Willingnessto Pay

Tariffs have been established arbitrarily, with little referenceto actual costs, on what is
perceivedto be a fair basis.More studiesareneededin this area.

Government Leadership and Policy

Action by the nationalgovernmentto institutemajorchangesIn the watersector is evidence

of strong leadership. However, Implementation will taketime.

4.5.3 Effectivenessof O&M ManagementSystem

As thetransitionfrom agovernment-basedto acommunity-basedapproachis still incomplete,
there are only limited dataupon which to baseany comparison.

SomeInformation is availableon the effectivenessof regional maintenance crews underthe
currentapproach. For example,breakdownsIn summerin eight regionswereon the order
of 40 per monlh per 100 water systemsand averagedfrom one to threeweeks.These
breakdownscould be considerablyreducedIn frequency and duration with better preventive
maintenance.

Some preliminary data make the community-basedapproachlook very promising. The
conclusionsof a recentstudy in four regionsIn the country were asfollows:

U Thecommunitiesarespendingmuchlesson dieselfuel thanthe governmentwas
becausethey arenow far morecarefulaboutwaste.

• Governmentsavings on fuel greatly exceedcurrent expenditureson assisting
community wateruserassodatlons.In fact, expendituresfor staff to support the
WUAs and regional crews, plus preventive maintenance,could be greatly
increasedwithout depletingthesesavings.
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There Is also considerableanecdotalevidencethat community involvement has greatly
Improvedtheeffectivenessof O&M. Governmentagentsreportthat pump operatorsarenow
ableto carryout basicpreventivemaintenanceandminorrepairs.Breakdownratesandrepair
timesareimproving, and someWUAs arebringing in private mechanicsfor major repairs.

4.5.4 Future Problems andTrends

Ownership of the Water Systems

The currentpolicy Isvagueaboutthe legal ownershipof the watersystems, implying that the
government has made the Investmentandthus retains formal ownership but has made the
equipmentavailableto the communities.Somein the GOT seethis asa justification for the
government to retain a tight control on the water user associations.Others view It as
contradictingthe promotion of community responsibilityandautonomy.The interpretation
hasimportantimplicationsfor maintenanceand financialmanagement.

Financial Management System

The Ministry of FinanceInsists upon the control of all WUA finances.Monthly water fees
collectedby thecommunity areturnedoverto local or regionalMOF personnel.EachWUA
treasurerhasa revolving fund for expenditures(25 percentof theannualbudget),which can
bereplenishedon production of receiptsfor payments.This procedureis not always smooth
becausethe MOF staff Is overloaded. But more important Is the fact that it definitely
discouragescommunityresponsibilityandautonomy,andoftendeniescommunitiesaccess to
their own funds becauseof bureaucraticdelays.Many in Tunisia are advocatinga less rigid
system where MOFsimply performsan audit function, ratherthanactuallycontrolling the
funds.Thedebatecontinues.

Establishment of Preventive Maintenance

Much work remainsto be doneIn developingprocedures,planning (equipmentinventories),
training, and otherrelatedtasksIn preventivemaintenance.Much of this wifi be attempted
In the nearfuture with A.I.D. support, but will haveto continueafterthatsupportterminates
In 1993.
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4.6 Indonesia

4.6.1 DescriptIon of O&M ManagementSystem

Background

Indonesia,thefifth most populous nation in theworld, hassubstantialoil andgasdepositsthat
have fueledrecent grow-lb in urban areas,particularly on the Island of Java. However,
agricultureremainsthe majorcomponentof the GDP and 70 percentof thepopulationstill
lives In rural areas.The regionaladministrationoperatesat four levels: provincial,municipal,
district, and subdIstrict. Five-year plans, known as Repelita, are the basis of national
developmentin all sectors.Sincethe secondplan, Repelita II (1974), rural water supply
programshave been part of the national developmentagenda.Successiveplans have
Increasedemphasisonthesolutionof socioeconomicproblems,moreequitabledistributionof
the benefitsof growth, and, more recently, greaterparticipationof the private sectorand
greaterefficiency In operationandmaintenance.However,theseprincipleshavenot yetbeen

uniformly appliedat the operationallevel of all governmentprograms.

BasicPrinciples

The basic princIples espoused In the national developmentplans stress the need for

decentralizeddecision-making and authority for rural water supply programs. Repelita IV
(1984) formally recognizedthis In the following statement:

Planning and responsibility for rural WS&S developmentactivities should be
decentralized,Including the determinationand Inclusion of community priorities In
programand project planning and Implementation.

Operationandmaintenanceprogramswhich help Insure the long-termsustalnability
of projectsshould be developed.

There should be increasinguse of local governmentand community resourcesin
project Implementationand greaterconsiderationof cost recovery goals In project
planning.

RepelitaV reiteratesthis emphasison community responsibility,but the planningprocess
makesit difficult to put this commendable Idea into practice. The centralgovernmentmust
approveall budgetaryallocations.A requestfor assistancefrom acommunitywanting a water
supply systemmust passthrough five levels of the bureaucracy.At each stage,It can be
denIedor modifiedwithout referenceto the intendedbeneficiaries. Designsarefinalizedand
constructionmanagedwith little input from the community. As a result,thereIslittle senseof
ownershipand of responsibilityfor operatingandmaintaIningthe system.The rural water
supply sectorIn Indonesiamust find a better way to put its support of self-help into practice.
Some areasare now showing signsof promiseas sustainableoperationand maintenance
managementmethodsarebeing introducedat the local level.
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Roles and Responsibilities of Parties Involved In Maintenance

Thecurrentformal O&M rolesandresponsibilitiescorrespondwith thosefortheconstruction
of rural watersupply systems.Sincethe first developmentplan,Repelita I (1969), the design
and constructionof rural watersupply andsanitationprojectshavebeena function of the
centralgovernment, exercisedinitially by the Ministry of Health and, since 1984, by the

Ministry of PublicWorksthroughtheDirectorateGeneralofHumanSettlements(Cipta Karya).
Actual constructionIs carriedout by private sectorcontractors.Operationand maintenance
Initially arethe responsibilityof the RegionalWaterSupply Organization(BPAM), which uses
aformulato settariffs for eachsystemandclassof userthat arepaidto theMinistry of Public
Works. Normally, after fIve years,thesystemsarehandedover to the RegionalGovernment
WaterEnterprise (PDAM),which assumesthe responsibilityfor collectingfeesto coverO&M.

In 1974, the INPRES (Instruction of the Government—NationalSubsidy for Local
Development)program wasintroducedunderthe Ministry of Home Affairs to provide local

governmentswith the funds to meetthe high priority needsof rural communities.Pumped
watersystems,spring protection, andartesianwellshavebeenconstructedunderthisprogram.
But the original Intentionof transferringresponsibilitytothe usercommunitywasrarelycarried
out, andoperationandmaintenancearestill underthedirection of PDAM. Thegovernment
hassuspendedfundingfor theINPRESprogram,whichhasbeenplaguedby weakcommunity
recordkeeping,reluctanceto relinquish responsibility to local agencies, poor quality control
during construction, and cumbersomefinancial and managementlines of responsibility.
However,donorsupportedprojectsarecontinuing under this umbrella.

As regardsO&M, thebudgetsof both BPAMandPDAMare inadequatefor the servicesthey
areexpectedto provide,andthecondition andprofitability of a system frequently determine

whetherBPAMwill transferit to PDAM. Both agencies mainlyprovideemergencyrepairs and
manysystemsfall Into suchbadshapethateventuallytheyoperateonly sporadically,If atall,
unlesscommunityleadersaremotivatedto takeover.However, thereis agrowing emphasis

on induding communitymembers In the O&Mprocessfrom the outset.

Community leadersIn many villages, frustratedby the backlogof requestsfor government
assistancein constructingwater supply systems,havetakenmattersinto their own hands.

Theseself-financedprojects,sometimesconstructedwith technicalandfinancialassistancefrom
PVOs suchasCARE, have a greaterchanceof providing sustainablebenefitsthan those
constructedby the government. CARE has adopted a model that makesa village water
managementcommitteeresponsiblefor O&M.

O&M Management

O&M managementfalls to BPAM or PDAM, and, as explained, which of them takes
responsibility, dependson how well establishedthe systemhas become.Although the
Repelltas have stressedcommunity participation, these two agencies have primary
responsibility,atleastuntil thecostandeffort to continuemaintenancebecomeexcessIve.At
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that point, the systemeither falls into disrepairanddisuse or village leaderstake it upon
themselvesto operate it aswell asthey areable.

The CARE/Indonesia ExperIence

CARE/Indonesia,over a numberof years,hasdevelopeda model for assistingcommunities
interestedIn establishingtheir own water systems.It encompassescommunityorganization,
systemdesign, constructionoversight, and training in financial management,community
health,etc. A centralfeatureIs community management of O&M throughthe Associationof
Drinking WaterUsers (HIPPAM-Hlmpunan Penduukan Pemakai Air Minurn) or the Village
WaterManagementCommittee(BPSAB). TheHIPPAM is a legalorganizationsetup with the
expresspurposeof managingthe water delivery systemand providing healtheducationto
villagers. In 1989, the governmentrecommendedthat the HIPPAM model be adopted
nationwide, but not all provinceshavebeenwilling or able to do this.

Where1-IIPPAMs exist,communitieshavetakenover responsibilityfor O&M andhavesetup

managementstructuresappropriatefor the technicalsophistication of their systemsand the
skills and financial capacityof their members.Managementcoversconstruction,operation,
maintenance,and financial affairs, and sometimesthe servicesof contractorsor voluntary
communitylabor.Theformal andInformal models of O&Mmanagement are shown In Figure
12.

4.6.2 IssuesRelating to O&M Management System

Capacity of Traditional Community OrganizatIons

The traditional village structurehasalways Incorporatedself-help community action, now

winning governmentrecognitionandsupport.Village organizationsare responsiblefor village

government,health, education,and in many areasfor mobilizing the financial andhuman
resourcesto meet priority village needs. These organizations must maintain links with

governmentagenciesat the subdistrictlevel in orderto work within the official administrative
structure.

Key Community SkIlls

Thegrowthof villageorganizationshasgivenalargervoiceto educatedpeople,oftenreligious
leaders,teachers,or businessmen.However,thetechnicalskills to constructandmaintain
water systemsarenot always availableand may have to be brought In from outside the
Immediatecommunityto ensureproper standardsof maintenanceandrepair.
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Health Education and Community Participation

The Impetusfor animprovedwatersupplygenerallyis convenience,andthereIs little concern
for theconnectionbetweenwaterquality and good health, evenwhererural water projects
haveattemptedto stressthis.

Community participation dependson who builds the system. In government-sponsored
projects,the villagersprovide labor for constructionand In somecasesfood and temporary
lodging for the workers. There Is little senseof community involvement and ownership.

However, In partially or wholly self-financedprojects,communitiesparticipatein all aspects
from raisingfunds to designingandconstructIngthesystem. They areresponsiblefor O&M
managementwhenthesystemIs complete,asignificantfactorin its continuedfunctioningand
use.

Participation of Women

Womenhavea limited role in maintenance,particularly in themorereligiously conservative
communities,despitea governmentmandatethattheir participationshould be encouraged.
Women are involved in the Family Welfare Movement, but there is scope for their
contributions In decisionsabout the location of taps, bookkeeping,fee collection, and
management.

Complexity of Technology

The wide geographicaland geological variations in the Indonesianarchipelago,as well as
differencesin hydrologicenvironmentandvillagesize,explainwhythetechnologyrangesfrom
rainwatercatchments,dug wells, and handpumpsto gravity-flow systems,slow sandfilters,
hydraulic rams,anddieselor electricdrivenpumps. Generally,the simplesttechnologythat
candeliver water is the one used.Communitysystemscommonly haveseveralstoragetanks
in an extensivepipenetwork.However,manyrural communitiesstill makedo with untreated
surfacewater,a practicewith obvious health ImplIcations.

Availability of Spare Parts -

Gravity-flow systems requirefewsuppliesotherthanreplacementpipes,fittings (shutoffvalves,
taps, float valves),andcement,andtheavailability ofsparesdoesnot affectcontinuedsystem
functioning.However,wherediesel,electric,orhandpumpsareused,theavailability ofspare
partscanbe aserious problem,particularly In remotepartsof the country.

TheIndonesiangovernment Is pursuingapolicy of promotinggrowth in the industrialsector,
andtheruplah is freely convertible.Therefore,manyfairly complexitems suchaspumpsand
motors arenow being built or assembledin the country, and those that are not can be
Imported without difficulty althoughprocurementmaytaketime.
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Standardization of Equipment

The wIde range of technologiesrequiredin conditions peculiarto the country permits little
standardizationof equipmentandmaterials.CiptaKaryadoesusea consistent design similar
to that usedby PVOsandothers.Standardsizesfor pipesandfittings arefollowed, but these
items aresuppliedby different manufacturers.However,standardizationdoesnot appearto
affect the successor failure of O&M programs. In fact, experiencein the design and
constructionofwatersystemsfortheIKK (distrIctcenters)suggeststhatuniform standardsmay
hampereffective O&M becausethey are unsuitable In the diverse technical and social
conditionsprevailing.

Cost Recovery Mechanisms

In areasmanagedby BPAMs or PDAMs, feesaresetaccordingto a nationally mandated
formulabasedon thetype of equipmentinstalled,thesizeof thecommunity, andotherfactors

affectingoperatingcosts.However,thefundscollectedarenot administered by thecommunity
and often are not sufficient to cover the overheadexpensesof theseagendesas well as
adequateO&M costs.Whenrevenuesfall short, thesystemsthat performreasonablywell are
given priority andthe restareleft to fend for themselves.

The self-financedsystemshavea rangeof feesusually collected monthly or annually (post-

harvest)by household.However,thereIs considerablevariationIn thesystems.In a number
of villageswith few recurrent expenses,feesarecollectedonly asneeded,anarrangementthat
canleadto problemswhenrepairsarecostly or if ademandIs madebeforethe harvestwhen
communitiesarecash-poor.

Ability and Willingness to Pay

Theprogressionof the CARE/Indonesiaprogramstowards100 percentself-financingIs an
indicationthatevenpoorruralcommunitiesareableandwilling to pay forservices.Banksand
otherinstitutions (particularlyequipmentsuppliers)arereadyto provide credit at commercial
rates,with land oertificatesascollateral to finance system construction. Therehave been
Instancesof default, but asa rule theseloans are repaid. Financing O&M through a fee
structuredecidedby the villagers Is not a major problem. However, asthe O&M fund
Increases,villagersfeel Ihey don’t needsucha largereserveand collection ratesfall. This Is
particularly true for gravity systems,whereO&M costs initially are very low, and for new

systemsthathavenot yet hadmaintenanceproblems.

Feecollection ratesfor systemsmanagedby BPAMSor PDAMs arealsoan indicationof ability
and willingnessto pay. Theyvary widely but appear to dependon the serviceandquantity
of waterprovided. If serviceIs sporadicandwaterpressureIs low, usersarelesswilling to pay.
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National and Regional Economies

The IndonesIan,economyIs prospering,but most of the wealth and the benefits of this
prosperityaccruetotheurbanareas,althoughtheregionsbeyondJavabenefitindirectly. The
rural areasarepoorbut ableto mobilize resourcesto meetpriority needs. However,thereIs
atremendousneedfor servicesthatthecentralgovernmentIs still unableto meetdespitethe
thriving economy.

Logistics and Transportation

Logistics and transportationfor the delivery of O&M services, as for the whole rural
Infrastructure,arecomplicatedby the islandsettingof the country. TheINPRESprogramwas
designedto easethis problemby giving responsibilityto district levelagencies.

Government Leadership

Under successiveRepelitas,or national developmentplans, the water sectorhas greatly
Improved services.However, it hasfocusedon thewaterdelivery systemsIn the largertowns
and cities, while many rural areas,for lack of funds and clearoperationalprogramsat the
district and vifiage levels,havebeenleft without accessto improvedwater supplies.

Strength of Government Agencies

Thestructureof theIndonesiangovernmentis verycomplex.EachMinistry hasaheadquarters
and27 provincialofficesunderwhichareregency/municipalities,districts,subdistricts,villages

(desa),andhamlets (dusum). Thereare morethan60,000 gazettedvillagesand manymore
that arenot so recognized.Thelargenumberof vifiagesandthe geographicalspreadof the
agenciesresponsiblefor rural Infrastructure(including watersupplies) makecommunication
and control and coordination of programsdifficult. Funding limitations, particularly at the
subdistrictandvifiage levels,andlimited staff capabilityand skills posefurther impediments.
Theseproblemsare manifestin the ineffective O&M servicesprovided by the PDAMs and
BPAMs whichhaveledthevillagesto financeandoperatewatersupplysystemsoutsideformal
governmentcontrol.

Regional Autonomy

Beyond generalpolicy guidelinesand funding allocations by the centralgovernment,the
provincial anddistrict offices haveconsiderableautonomyin carrying out their tasks.Where
villages haveconstructedsystemson their own or with help from nongovernmentsources,
they havecontrol over O&Mmanagement.
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Policies and Legislation

RepelitaV, thecurrentdevelopmentplan,continues a high level of governmentinvolvement
In the water supply sectorwhile dearly Identifying increasedcommunity participation asa
majorobjective.Underthepresentsystemof project andbudgetapproval,projectplansmay
be alteredon their way to the central government without any referenceto the intended
beneficiarycommunities.This process,which can result In aprojectvery different from what
was originally envisioned,is a major impediment to effective community participationand
management. Rural communitiesareat afurther disadvantage,sinceattentionto the needs
of urbanareasfirst leavesthemlittle chance of induslonin governmentsponsoredprojectsto
Improve watersupplies.The acoeptance of the I-ilPPAM modelfor local control of O&Min
one provinceis a positivestepin policy development.

Communication and Infcrrnatlon Sharing

Communication,Information sharing,andcoordinationin the sectorare poor. The number

of governmentagenciesat thesubdistrict,district, provincial, andnational levelsaddsto the
problem. Severalstudieshavepointed out the needfor improving interdepartmentaland
Intersectoralcoordination.

4.6.3 EffectIvenessof O&M ManagementSystem

Thegovernmentapproachexpressedin theCiptaKaryawaterdevelopmentprogramhasnot
beeneffectivein providing sustaInablewater supply systemsat the district level and below.
Maintenanceshortcomingshavebeenattributedto insufficientrevenues,apoorunderstanding
of good managementpractice,limited technicalstaff, anda highly bureaucraticorganization.

The INPRESprogram,Intended to address the needsof ruralareas,hasnot beenconsidered
a successfor reasonsexplained earlier. However,an evaluationof the programIn 1987
Indicatedthat39 of44 communitysystems(pipedwaterandsprings)in threeprovinceswere
in continuousservice.Thegeneraldissatisfactionwith theprogramarosefrom a muchlower
use of handpumpsand rainwatercatchments.The successfulcommunity systemsled to
recommendationsfor simple, passivetechnologies.Unfortunately,the governmenthasnot
seenfit not to continuefunding the program~

However,the newinterestin self-financedsystemsholdsconsiderablepromise.In selecting

suchprojects,CARE/Indonesiaemphasizesmotivation,availabilityof financialresources,and
the involvement of villagers In all phasesof designand construction.The flexibility of the
community-managedmaintenancemodel, although untestedover the long term, hasthe
potentialto ensurecompetentmanagementof the watersystems.
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4.6.4 FutureProblems and Trends

The Governmentof Indonesia is moving towards more active community participation,
recognizing that vifiagers in some areas are willing to commit considerableresourcesto
developingtheir own watersystems.However,governmentagenciesneedto be sensitiveto
thedesirefor village control over fee collection and financing of O&M.

Thesuccessof the CARE/Indonesiaprogram~ndthe HIPPAMmodelfor O&M management
hasarousedthe Interestof the Asian DevelopmentBank and the World Bank. The World
Bank is developingtheWaterSupplyandSanitationProjectfor Low IncomeCommunities,

which will build on the experienceof the INPRESprogramandthe communityself-financing
approachof CARE/Indonesia.Village participationIn the financing, construction,andO&M
of their own watersystems,with technical assistanceIn designandconstructionsupervIsion
andtrainingin systemmanagementandcommunityhealth,providesaworkablemodelfor the
rural water sectorin Indonesia.

4.7 Benln

4.7.1 DescriptIonof O&M ManagementSystem

Background

TheRepublicof Benin has seen considerable change in the pastfive years.Recentelections
haveinstalleda governmentthat hasbegun economicreforms to rescuea country on the
vergeof financial ruin In 1989. Benln offers an exampleof an O&M managementsystem
successfullyImplementedat the project level andnow embodiedin nationalpolicy.

The Benln Rural WaterSupply andSanitationProject,begunin 1987 as ajoint effort by
USAID, UNICEF, the PeaceCorps, andthreegovernmentagencies,aimedat Improving the
health and living conditions of rural populationsin selectedregions. Its primary objectives
were:

• drilling boreholes and equipping them with handpumps;

• constructingdemonstrationlatrines;

• creatingand trainIng village committees for self-management of the water and

sanitationsystems; -

• providingeducationandtraining in healthandhygiene;

• reducingtheIncidenceof guineawormdiseasein theheavilyInfestedproject zone;
and
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• establishinga systemof O&M with private sector participation in repair and spare
parfs distribution.

In accomplishing all theseobjectives,the projecthasprovidedamodelfor anationalwater
andsanitationpolicy.

National Policy

This policy is guidedby the following key principles:

• WSSfacilities mustbe constructed only where the demandfor them and the ability
to maintain Ihem have been demonstrated.

• The maximumparticipation of local government and community organizations
must be fostered.

• Communitiesmust be given primary responsibility for managing their WSS
systems,Including financing the O&M and at least part of the capital costs.

• Health educationand sanitation facilitiesmustbe accordedequalimportancewith
water supply asessentialcomponents of health Improvement.

• Womenmustbe encouragedto play a largerrole in community management.

• Handpumpsmustbelimited to threemodelsto allow competitionbutstill maintain

regional standardization.

• Researchmust continue to seekthe cheapestmeans of providing water and
sanitationfacilities, with particularemphasison solarenergy,largediameterwells,
andpiped watersystems.

• The private sectorand nongovernmental organizationsmustbe given alarger role.

Project-LevelO&M

Sincethe RuralWater Supply and Sanitation Project hasbeensosuccessful,a description of
its operatingelementswill provide some useful Insights Into O&M management.At the
national level, the Water Agencyin the Ministry of Energy, Mines, andWater Supply heads

the sectorandcollaborateswith the Ministry of Health and departments of socialaffairs and

sanitation.The project hasestablished an Interrnlnlsterialcoordlnatin2committeeth,atIncludes
representativesof the principal governmentimplementingagencies,th�Ministry of Planning,
and all donor organizations, and the technical assistancecontractor. The committee
periodically reviews the project work plan and any pressing issues that require approval or
solutions.
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The reqlonal officeshave considerable independence.Oneposition in particular,that of field
agenttor me various government offices, Is critical f r the efficient functioning of the sector.
1 rie field agentIs responsiblefor day-to-daycontactwith the communitiesand Is the catalyst
for establishinghealth committeesto manageall sectoractivitiesat the village level. The agent
trains the committees,conductscoursesIn healthand hygiene, monitors on.qo1ngactlvItl~s,
and seesto it that the private sectorr~paIrmanand fbi spalen~rtsdistributorprovide g9od
service. The field agent, in summary. Is the pivotal lInk between trie government.- the
communities,and the private sector. - -

Thereis one repairman1~or about 20 villages, trained and certifiedby the project and paid at
ratesfixed by the Water Agency. Preventive maintenance Is required every sIx months,and
transportationis provided by the village wheneverthe repairmanIs needed.Spare parts are
stocked by local businesseswithin a reasonabledistance of the villaqes. A national level
importer assuresentryof sparepartsand distribution to the regional ~usmesses.

The community maintains a bank account for its O&Mfund andpotentiallymayobtaIn loans.
aithouqh the processingof community i~anshasnot yet becometunciinnai.The ommunity
Lc fiill.y responsiblefor managingftc systemasthe de factoowner. A health committee overs~
O&M activities, ascertainsthe neea.sanQInterestsof people regarding water, sanitation, an~
health, and is responsiblefor collectingthe userfees decided by the community. Communities
musL.estahllsjjan O&M fund as..a.pzereauisiteto the coi~.structionof a WSS system. All
managementdecisions,such as flow the systemIs to be usedand who may useit, are made
entirely by the community.

When the pump breaksclown, the health committeesummonsthe repairmanand pays him
from the fund or occasionallywith money raised at the time. Sometimesthe repaIrman will
provide hIs serviceson credit. Theresponsibilitiesof the variousactorsin O&M management
areshown in FIgure 13.

4.7.2 IssuesRelated to O&M Management System

Key CommunitySkills

The project hasspent considerable time In training health committee members (president,
secretary,treasurer,and advisors),pump operators,andrepairmen, belIeving that training Is
essentialfor sound O&M management.

Health Education -

Health education hascoveredthe role of potable water and latrines in diseaseprevention,
guineawormdiseasecontrol, villagesanitation, and personal hygiene.Sinceruralliteracyrates
are low, many communitiesrequestadult literacy programs oncetheir WSSneedshave been
met.
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National Economy

ThenationaleconomyIs slowly recoveringaftervirtual collapse.A structuraladjustment,with
tight controls on governmentspendingand reductions in staff, Is being carriedout. Future
development Is dependent upon an econon~iy whose courseIs difficult to predict.

Strength of Government Agencies and Staff

TheMinIstries concernedwith water,sanitation,andhealtharegenerallystaffedby competent
and dedicated indIviduals. The field staff, particularly the field agents, have done an
outstandingjob. However, the agenciesaredependent,on donor contributionsto carryout

projects,sincetheir budgetsare inadequateevenfor basic monitoring activities.

Policiesand Legislation

The national policy for theWSSsectoris soundlyconceivedandwell written and is amodel
thatfollows the guidelinesof most donor organizations.The governmenthasdemonstrated
effectiveleadershipin this area.

4.7.3 Effectiveness of O&M ManagementSystem

O&Mmanagementunderthe USAID project is very satisfactory.The healthcommitteestake
action whenneeded,pumps arerepairedwithout delay, andthe private sectoris providing
serviceas planned. However, the project is to beterminatedshortly andsomereduction In
effectivenesscanbe expected.Otherareasof Benin havenot all hadthe degreeof inputsthat
the USAID project has provided and therefore do not function as well. Nonetheless,the
presentO&M managementsystemis the bestin the circumstances.

4.7.4 Future Problems and Trends

The existingO&M system atthe projectlevelandatthe nationalpolicy level is exemplary. All
the requisite components are in place including appropriate technologies, community
management,educationIn heathandhygiene,and awell-conceivedO&M system.Critical
staff within the communitiesandgovernmentagencieshave beenwell trainedandarecapable
of carryingout theirduties. However, the nationaleconomyis fragile andconsequentlythe
maintenanceandrepair programwhich is dependenton privatemarketforces is also fragile.
As longasthe economycontinuesto improve,particularlyin the ruralareas,the O&M system
should be able to sustainthe benefits of the WSSfacilities thathavebeenInstalled.
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4.8 Costa Rica

4.8.1 DescrIptionof O&M Management Systems

Background

During the 1970s, CostaRicawasableto achievealevel of developmentin health,security,
and educationcomparablewith that in developedcountries. An economic crisis in the
following decade reversedthisprogressandbroughtaboutaseriousdeclinein living standards.

In spite of this setback,the government has achieved levels of water supply and sanitation
coveragethatareamongthe highestIn Latin America.In 1990, 92 percentof the population
haddrinkingwaterfrom householdfaucets(coveragelevelswerenearly 100percentIn urban
areasand84 percentIn ruralareas).About 96 percentof the population hadaccessto either
a public seweragesystem, latrines, or septictanks.

Basic Principles of Rural Water Supply

WhenSanJose’spIpelinenetwork was installedin 1968, the construction andadministration
of Costa Rica’s water supply systems were entrusted to government agencies and
municipalities.The municipalitiessetfeesthatwerenot enoughto coveroperationalexpenses
and did not worry about recovering capital costs or about replacingdamagedpIpelines.
Meanwhile,populationgrowth andtheincreaseddemandfor watertriggeredacrisisthatcalled
for drasticcorrectivemeasures.In response,the CostaRican Congresssoughtto establishan
Institution with the power andresourcesto imposeasolution.

In 1976, it createdthe CostaRicanWaterandSewerSystemBureau(Instituto Costarricense
de Acueductosy Alcantarillados, or AyA) to assume the following responsibilitiesas an
autonomousorganization:

• provide the urban population with drinking water, sewageand liquid industrial
wastecollection and disposal,and rain water drainage;

• operateall the sewerand watersystemsof the country;

• monitor the Investmentof governmentresourcesin water andsewerage;and

• delegatethe management,operation,andmaintenanceof rural water systemsto
administrative boards consistingof representativesfrom AyA andthecommunities.

The CommunityAssistanceProgram(ProgramadeAyudaCornunal, orPAC),begunin 1977,
a time of greatprosperity, has greatly improved the living conditions In rural areas, where
threeout of fourlow-incomepeoplelive, accordingtothe NationalStatisticsBureau(Direcclon
General de Estadlsticas y Censos).
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Thecurrentfour-yearnationaldevelopmentplanemphasizescommunityparticipation,which
strengthensthe PAC’s endeavorto harnesslocal energy to governmentalplans for the
construction, management,andoperationof rural areasystems.

After the feasibility of a water supply systemhas beenestablished,eachvifiage agreesto
provide unskilled labor andmaterials (sand,cement, stone,etc.) for the trenchingstageof
construction.AyA’s role is to providedesignplans,pipes, andmiscellaneousaccessorieswith
moneyfrom AslgnaclonesFamiliares, the governmentfund for community assistance.The
completed system is transferredto a local administrative board known as Cornite
AdministrativodeAcueductos Rurales,or CAAR. AyA believesthatcommunity responsibility

not only ensures greater efficiency in the use of public resourcesbut alsoguaranteesthatthe
system will be maIntaIned.

Both the Ministry of Public Health (Mlnisterio de SaludPublica) andAyA are responsiblefor

waterquality, but AYA is moreeffective. In 1990,75 percentof the systemsadministeredby
AyA met WHO water quality standards; in 1991, the figure was81 percent. By contrast,
almost 40 percent of the population servedby systemsnot run by AyA uses untreated water.

Actors in Management System

The administrationandmaintenanceof watersystemsaresharedby the governmentandthe
communities, who are represented by CAARs with the following responsibilities:

• manage,operate,and preservethe water systemaccordingto the standards
established by AyA;

• ensurecontinued community participation;

• cooperatein educationalcampai$ns;

• explain AyA regulationsto the community; and

U protectwatersupply sourcesfrom contamination

AyA supportsthe CAARS by:

• giving technical,legal, accountingand administrativeadvice;

• moltoring the management andgeneraloperationof the watersystem;

U assistingthe community andthe AdminIstrative Board when major repairsare
needed;and

• auditing the books of the Administrative Board.

FIgure 14 showsthe actorsInvolved.
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4.8.2 IssuesRelating to O&M ManagementSystem

Capacity of Community Organizations

Duringconstruction,local leaders, who maycome from organizations suchasthe Asoclaciones
de DesarrolloIntegral (Organization for the Integral Developmentof Rural Areas)which are
supervisedby the Direcclon General de Desarrollo Cornunal—DINADECO)(the office for
community development), or from organizationstemporarily formed to represent their
communities,functionasextensionagents.Theymotivatethe people,solicit assistancefrom
businesses,supervisethe voluntary workers,andalertAyA to trouble spots.

After construction, they are entrustedwith directing the operation, maintenance,and
managementof the systemaccordingto the experienceandknowledgethey haveacquired.
From amongthem, aCAAR of five membersis elected for a two-year term.

The CAAR authorizes new services and repairs, and hires plumbers from the private sector
to fix pipeline damages,cleanwells andsprings,andoperatepumping equipment.In some
communities,thesepeople are volunteersandmany of them are active membersof the
Administrative Board.

Regional Private
Government Sector

FIgure 14

Costa Rica: Responsibility of Actors in O&M Management
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AyA authorizessystemexpansionsandreplacesdefectivepumpingequipmentattheexpense
of the communities.
Key Community Skills

The people entrustedwIth the managementof rural watersystemsareusually farmerswith
only aprimary schooleducation. But sincethey are literate, theycanbetrainedin the basics
of waterlegislation,naturalresourcepreservation,andbookkeeping.Plumbersandequipment
operatorsgenerallyhavesomecarpentryandmasonryskills andaregIven additional training
by Aya if they needit. The numberof volunteersservingrural watersystemsis estimatedto
be over 6,000. - -

Health Education and Community Participation

Beforethe choleraepidemicin PeruIn January1991,rural healtheducationwasconducted
exclusivelyby the Ministry of Public Health. Sincethen,anumberof otheragenciesincludIng
AyA have been Involved.

AyA’s healtheducationprogramscoverpublic health,waterquality, disposalof solid waste,
andsewermaintenance,andcomplementits trainingprogramsin themanagement,operation,
andmaintenanceof watersystems.

Participation of Women

Women play an important part in the O&M of rural watersupply systemsand in health

educationplanning. They are involved in many of the activities carriedout by the PAC
becausethe menusuallyare awayat work, andaremembersof various local organizations.

Complexity of Technology

Most of the water systemsare simple gravity-fedsystemsconsisting of a harnesstank, a
storagetank,a gradient-breakingtank, andadistribution pipeline. A few systemsaredeep
wells with mechanicalpumps. In rare instances,slow filtering treatmentplantsthat require
little technicalequipment have been built. AyA has no experienœ with handpumps.

Availability of Spare Parts

Sparepartsareavailablereadily from an importeror alocal distributor. Certainsparepartsfor
pumping systemsmay be harder to find but are usually carried by the importer of the
equipment.
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Standardization of Equipment

All systems use standardizedsubmersible electric pumps that meet AyA’s technical
specifications.The northernzone(Guanacaste)andthe Atlantic zone(Limon) haveextensive
pipelinesbut few sewagedisposalfacilities. Electricity is now availablein most rural areas,
permittingthe installationof electricalpumping equipment.Pumpsoperatedby Lister/Peter
generatorswill be switchedto regularcurrent whenpowerarrivesin townsthatdo not have

it yet. Turbinesor dieselhorizontalpumpsareusedonly in placeswherethereis no prospect
of electric power.

Requirements Shared with Other Sectors

The MInistry of Public Healthconstructs“mini-pipedsystems”financedby UNICEFto provide
shantytownswith afive-yearwatersupply. Thesesystemsaremaintainedby the communities
following AyA guidelines.

The National Irrigation and Flooding Service (Servicio Nacional de Riego y
Avenamiento—SENARA) has constructedlarge-scaleirrigation works in the north for
agricultureandstockbreeding.Thereare similar private projectsthatuse dieselor electrical
pumps.

Cost Recovery Mechanisms

Thereare avariety of rate structuresin CostaRica. AyA hasthreerates:metropolitan (the
highest), urban (10 percentless),and rural (30 percent less).In municipally administered
systems,eachtown council sets its own ratesthat haveto be approvedby the National
Electricity Service(ServicloNaclonalde Electricidad—SNE), the public service rate regulating
Institution.

In rural systems,the CARBs settheir own ratesanddo not require approval.They also set

connectingandreconnectingfees,fines, andotherchargesaccordingto their needs.

Most of the incomeis usedon repairsbut not preventivemaintenance.The CARBs arenow
beingpersuadedto collect sufficientfundsto coverall O&M expenses.It shouldbe notedthat
the costsof constructionby AyA are not recovered.

Ability and Willingness to Pay

Userscontributelabor,cash,andgoodsas aprecondition for hooking into the water system.
However, many systemsare running a deficit on O&M expendituresbecauseof poor
economicconditions in the rural areas.
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The CARRs payfor the technical,legal, managerial,andaccountingtraining conductedby
AyA. Upon request,AyA wifi assistwith difficult repairs.

Logistics and Transpoii~t1on

Sincethe country is small, eventhe most remoterural areasareeasily reached.The larger
townshavestores,mosl of themrun by cooperatives,thatoffer convenientpaymentplansand
lower pricesthanthe big city, wherematerialsfor construction,maintenance,andoperation
of the systemsare available.

Government Leadership

CostaRica hasasolid democratictraditionthat producesgovernmentsinterestedin education
andhealth.It hasan illiteracy rateof only 10 percent,achild mortality ratethatwas lessthan
15 per 1,000 births in 1988, and a social security systemthat covers94 percentof the
populationfor sIcknessandmaternityand86 percentof the populationfor old age,disability,
anddeath.

In additionto AyA, thereareotheragencieswhoseoperationsaffectthe sector.TheInstituto
deFomentoy Ayuda Municipal—IFAM (the government’soffice for municipaldevelopment)
supports local governmentswith technical assistanceloans. The Serviclo Naclonal de
Electrlcidad—SNE(National ElectricityService)regulatesratesfor all publicservices,induding
water andsanitation. The National Controlling Office andthe GeneralProsecutor’sOffice
supervisethe enforcementof legislationon public Institutions.

RegionalAutonomy

The governmentwantsto encourage local developmentcouncilsto takeresponsibilityfor the
needsof their communitiesIn line with nationalpolicies. Local andregionalcommitteesare
consideredessentialfor coordinatingandimplementing government programs for facilitating
the decentralizationprocess.The aim is to give greaterdecision-makingpowerto the regional
branchesof public Institutions andprovide more financialsupport for local projects.

Policies and Legislation

Healthpolicies are establishedIn the four-yearnationaldevelopmentplans.The 1990-1994
plan calls for greater popular participation as an Indispensablevehicle for achieving
developmentandspecifiesthe priorities thatguide mosthealthactivities,Including theneed
for piped water systems,latrines, and relatedWSS facilities. Adequatedrinking water Is
guaranteedby law.
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4.8.3 Effectivenessof O&M Management SystemandFutureTrends

CostaRicais blessedwith favorabletopographIcandhydrologic features.Springswith water
of excellentquality canbefoundalmostanywhere,permitting the operationof simplegravity-
fed systemswith low O&M costs.While thesecosts arehigherwherepumpingequipmentis
necessary,mostpumpedwatersystemsareoperatingasdesigned.

Getting communitiesorganizedto meettheir own needs is the foundation of the PAC’s
philosophyandenablesAyA to fulfill oneof its basicobjectives:to provide drinking water for

rural andmarginalcommunities.Communityparticipationnot only guaranteesbetteruseof
public resourcesbut alsoInstills asenseof responsibilityfor the maintenanceof WSSfacilities
that communitiesacquire.All O&M managementof ruralwatersupply is in the handsof the
CARRs.

As indicatedearlier,CostaRica hasoneof the highestWSScoveragelevelsIn Latin America,
and althoughrecenteconomicproblemshaveraisedconcernsaboutthe continuing ability of
communitiesto finance maintenance needs, the O&M managementsystemis considered
exceptionallygood.

FuturetrendsInclude increasingthe useof watermetersas ameansto improve distribution
amongvariouseconomiczones.Many administrativeunits wanteasier accessto public funds.

There arealso plansto unify the fee structurein the interestsof equity amongcommunities.
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5

CONCLUS IONS

The casestudiesIn this report werechosento demonstratea rangeof managementmodels
for the operationandmaintenanceof rural watersupply andsanitationsystems.Eachmodel
hasbeenshapedby the needsandconditionsof aparticularcountry, andalthoughmostof
them employ a three-tiermanagementmode, the responsibility given to eachtier varies
considerably.

In Botswana,the division of responsibilitybetweenanationalandaregionaladministrationin

a two-tier managementsystemhasproven highly effective. The strengthof the economy
enablesthe national governmentto bearthe costs of water and sanitationservices,and
proximity to SouthAfrica providesaccessto suppliesandservicesthataredifficult to obtain
in other partsof Africa. The arid climatedictatesthe needfor deepwells and dieselpumps
andsomesolar- andwind-poweredsystems.

In Yemen, rural communities have assumedcontrol of their water supplies, which are
provided by gravity-fed, pumping, and storagesystems.The MIddle Eastoil fields, where
manyYemenishavefound work, haveprovidedthesecommunitieswith foreign exchange,
skilledmechanics,andaccessto spareparts.Privatesectorentrepreneurialskills areusedto
advantageto keep the systemsoperatIng~The regional government plays a role in
managementbut Is only moderatelyeffective.

Sudanis anexampleof averypoorcountrywherethe political leaders in powermaintainfirm
control. The formal managementsystem that depends on the national and regional
governmentshasfailed,andaninformalsystemwithaprivatesectorandcommunityemphasis
hasreplacedit. The vastsizeof the country, dimatic variations,difficult accessto someareas,
andpoor communicationshavecontributed to regional differences in approach.

Tunisia, following aworldwide trendto empowerlocal governmentsandcommunities,has
beguna processof decentralization that marks a significant change. The process is moving

cautiouslyandit is too earlyto evaluateits effectiveness. Thegovernmentis askingconsumers
to paythe full costsof O&M, evenin areaswherepumping from deepwells is requiredand
thesecostsarebeyond their means.

I3ellze is an interesting case of adualsystemof O&M managementdeterminedby the choice
of technology. Thepiped systemis underathree-tiermanagementwith primaryresponsibility
In the handsof the community, whereas handpumps are managedby the national and
regional governmentswIth minor community involvement.This is the reverseof the typical

arrangement,where governmentagenciesmanagepipedsystemsand communities manage
handpumps, and is explained by the fact that the piped systemsin Bellze servethe more
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affluent communitIes,which canafford the costsof development,andhandpumpsservethe
poorercommunities,whichthe governmentbelievesit mustassist.

In Indonesia, a country with a comparatively wealthy treasury, a highly centralized
administration,but avast islandterritory, thereis increasing recognition that local initiative is
acceptableandshouldbe encouraged.CARE/Indonesiahasdevelopedamodelthat gives
village water management committeesfull responsibilityfor O&M aftertheir communitieshave
agreed to designandconstructtheir own watersystemswith little or no governmentinputs.
SincemostIndonesian governmentresourcesareconcentratedin urbanareas,thiscommunity-
basedmanagement model offersadesirabledecentralizedalternativefor rural areas.

Benin providesan exampleof collaborationamongseveralorganizations(USAID, UNICEF,
the PeaceCorps, and Benin governmentagencies)In aWSS project that hasbecomea
national model. The project hasemphasizedhealtheducationandcommunity participation

alongwith the constructionof water facilities. Its attemptsto promotelatrineshaveachieved
limited acceptance.The projectIs anexcellentillustrationof abalancedthree-tiersystemwith
the nationalgovernmentproviding overall policy and leadership,the regional government
undertakingextensionaridmonitoring activities, andthecommunityhealthcommitteestaking
responsibilityfor O&Mmanagement and all recurringO&Mcosts sincethe governmenthas
no funds for such expenditures. The private sector suppliesparts anddoesrepairs. This
model wisely has been adoptedas national policy but its successis dependenton the
continuedgrowth of the nationaleconomy.

CostaRicais arelativelywealthyLatin American democracy thatplacesgreatvalue on health,
education,andsocial welfare.The country has achievedan admirablelevel of successIn
providing water and sanitation coverageto both urban and rural dwellers, aided by a
combination of stronggovernmentleadership,enlightenedpolicy, and good community
management skills. CostaRicahasbeenblessedwith an abundanceof springsin rural areas
thathaveallowed the useof simple low-costtechnologiesin water supply.

Each of thesemodelshas evolved in responseto circumstancespeculiar to a particular
country. In somecasesdecision-makers have chosen to Ignore, or have been incapable of
changing,certainfactorsandthe resulthasbeenan O&M systemthat is less thaneffective.
Table 2 providesa rankingof the mostimportantpositiveandnegativeIssuesaffectingO&M
managementIn each country. The most significant issuesare the capacity and skills of
communityorganizations,complexityof technology,andgovernmentleadership.Ability and
willingnessto pay, nationaleconomies,logistics, andpolicies and legislationalsorank high.

Despite differencesIn national conditions, therearesomecommonthemesthat emergeIn
achievingeffectiveO&M:

• As beneficiariesof WSSprojects,communitiesshouldbeinvolved in the decision-
making process. Increasingly, communitiesare given more responsibility for
managingtheir own affairs becausethis Isperceivedasamore efficient process.
The purposeof decentralizatIonIs to allow beneficiariesto havegreatercontrol of
theirown destinies,aprocessthatwill require morethoughtfuldecisions.Evenin
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Table 2
RANKING OF ISSUES AFFECTING O&M MANAGEMENT

OF WSS SYSTEMS BY COUNTRY•

Capacityof Traditional
Community Organizations X X X X 4

Key Community Skills X X X - X 4

Health Education and
Community Participation X I

Participation of Women X 1

Complexity of Technology X X X X 4

Availability of Spare Parts X X 2

Standardization and Local
Manufactureof Equipment X 1

Requirements Shared with
Other Sectors

O

Capacity of Private Sector X X 2

Cost Recovery
Mechanisms

X X 2

Ability and Willingness to
Pay

X X X 3

National and Regional
Economies

X X X 3

Logistics and
Transportation

X X X 3

Costa
Botswana Yemen Sudan Belize Tunisia Indonesia Benin Rica Total

—J
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Costa
Botswana Yemen Sudan BeIize Tunisia Indonesia Benin Rica Total

Government Leadership X X X X 4

Strength of Government
Agencies and Staff

X X 2

Regional Autonomy O

Policies and Legislation X X X 3

Communication and
Information
Sharing

X 1

The five most important issues that influence O&M management, either positively or negatively, are indicated by an “XTM for each country.
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casessuch as Botswana, where WSS services are provided entirety by the
government,it is important at leastto haveacommunicationnetwork to receive
feedbackon consumersatisfaction.

• The choice of technologymust be dictatedby local economicconditions. It will
oftenbenecessaryto chooselower costtechnologiesIn orderto fit localeconomic
conditions. Careful analysis of the ability and willingness to pay must be
undertakento ensurethattherewifi be funds to supporttheWSSstructure.Since
many countrieschooseto subsidizetheWSSsector,the analysisshould Include
an assessmentof both nationaland Individual financial solvency.

• Financeis alsoan important consideration when choosingcommunitiesfor WSS
projects.Generally,IndividualsarewillIng to payahighpercentageof their income
for improved water supply If their accessto water is difficult. They will pay for an

increase In quantity and conv~nlence. They will not pay merely for an
improvementin quality, andfew are willing to pay for sanitation In rural areas.

• Many communities need training to be effective managers.Tailored training Is
neededto organizeandrunmeetings, communicate health andhygienemessages,
andkeepaccounts.

• Contraryto popular belief, local repairskills arenot usuallyasignificantproblem
for rural WSStechnologies.Assuringasteady supply of sparepartsis, however,
amajor difficulty and requires particular emphasisin O&M management.

• Despitethe Increasingemphasison community control, decentralization,and
prIvatesectorinvolvement,therealwayswifi be anecessaryrole for government
WSSagencies.Waterandsanitation is akeycomponentof public health for which
the governmenthas aclear responsibility. At a minImum, it must monitor the

sector and be prepared to step in when communities are unable to help
themselves.

• Establishingcommunication links betweenthe governmentandthe communities
Is a critical step. Government extension agents are a vital link with the
communities,guiding them with advice and offering solufio~swhenproblems
arise. Regularvisits by the extensionagentto the community are essentialto
O&M.

• Strong leadership is required at the national level, sothat peopleare confident that
the WSSpolicy is wise andequitableandwill deliverthe benefitsit promises. The
choice of an appropriateO&M managementmodel mustbea fundamentalpart
of this policy.

MuchattentionIn recentyearshasbeengiventothecontinuatIonof benefitsafterdonorinputs

have ceased,and it should be apparentby now that sustainabilityand effective O&M are
inextricablytied. Unfortunately, donors and host governmentsoften overlook O&M both at
the project designstageandwhenmonitoring the project after completion. Remedying this
omission through the choice of a proper (D&M managementsystemwifi pay sIgnificant
dividendsin ~roject sustainabiity and assure beneficiaries that their WSSfacilities will serve
their needsfor a long~thne.
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omission through the choice of a proper O&M managementsystem will pay significant
dividends in project suslalnabilityand assurebeneficiariesthat their WSSfacilities will serve
their needsfor a long time.
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Camp Dresser & Mckee International Inc.
Associates in Rural Development, Inc.

International Science and Technology Institute
Research Triangle Institute

University Research Corporation
Training Resources Group

University of North Carolina at Chapel Hill

WASH Operations Center
1611 N. Kent St., Room 1001 ‘4

- Arlington, VA 22209-2111
Phone: ~7Ô3y24~:82où ‘I

Fax: (703)525-9137
Talex: WEB 64552

Cable Address:’ WASHAID

THE WASH PROJECT

With the launching of the United Nations International Drinking Water Supply and SanltatiarrDecade In 1979, the Unitéd States Agency
for International Development (A I D ) decided to augment and streamline its technioa~aiseistancetapabitityin water and sanitatidn and

in 1980, funded the Waler and Sanitation for HealthProjticf(WASH) The fundln~thechanismwä�amùlti-yôar, n’ftJlti-tiiillioridollar -

\contract. secured through competitive bidding. The first WASH cqntract was awardedtoacoj:isortium.,of,organizationfleadedby Qamp
Dr~ser& McKee International Inc. (cOM), an intemationai consylting firm specrattzin~iii envlronment~engirieering~ervIces.~hrpugh - -

twaotherbid proceedingssincelhen, CDM hascontinued as thp?ithécont?actor.
Working under the close direction of A LE) ‘s Bureau for Scaence and Teôhnolqgy, Office, of l-[ealth, It!? WA~ftProiecJ provides technical

assistance to AID. missions or bureaus, other U.S. agencies: (such astha Peac~Çorps)~1iosf~oV4hnent~,-andhtwgdve?n?hental
organizations to provide a wide range of technical assistance thaljncludesihe dasigo. lrnplerriãntation, and evaluation of watér and serti-

tation projects, to troubleshoot on-going projscts,-and to assist in,dtsaster relief opei~tions.WASH teTbhnical assistance~sruuIti-discipll-
nary~drawlngon experts in public health, training, financing, epidemiology, anthropology, nianage(pent engineering1 community

organization, environmental protection, and other sùbspicialties.

The WASH Information Génter séivesas a clearinghouse ~nwaler arid ~ni~afiqn.provfdingnetworklng on guinea wotînørsease~-
rainwater harvesting, and pen-urban issues as well as technical information I kstpp~ingfor môst WASHassignments.

The WASHProject issues about thirty or forty reports ayear. WASHFiefd Report-s relate tô dfii5Sslgnmerïth in specificôoïThthes;
they articulate the findings of the consultancy The mors widely applicableiethnical Report~consi~fofguiciefinéslir “how-to” manuals
on topics such as pump selection, detailed training workshop designs, and state-of-the-art information-on finance, community organiza-
tion, and many other topics of vital interestto the water and sanitation sector In addition, WASH ocggsignally publishes special reports

to synthesize thelessons it has learned from its wide field experience.

For more infoimation about the WASH Project or to request a WASH report, contact the WASH OperationsCenter at the above address. -


