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Preface

The Global Water Supply and Sanitation Assessment 2000, a report prepared jointly by the
World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF),
indicated that nearly 1.1 billion (1100 million) people have no access to improved water
sources and that about 2.4 billion have no access to any form of improved sanitation
facilities, with the vast majority of these people living in developing countries. To achieve
the international development target of halving the percentage of people without access
to improved water supply or sanitation by the year 2015, an additional 1.6 billion people
will require access to water supply and about 2.2 billion will require access to sanitation
facilities by 2015, given the projected population increases. The task is huge and involves
a considerable increase in the level of investments made so far.

A major concern for expanding water-supply and sanitation services is to select tech-
nologies and institutional options that users would be willing to pay for, and that would
also ensure good public health and sustainable environmental conditions. As suggested
by its title, the present document aims to help decision-makers identify the most appro-
priate technology for their situation, taking into account the conditions in the project
area. The document focuses on developing countries, and provides essential informa-
tion on the types of water-supply and sanitation technologies available, including de-
scriptions of the operation and maintenance requirements of the technologies, the actors
involved and the skills they must have or must acquire. It also addresses potential prob-
lems, including those that have been identified in prior water-supply and sanitation
projects.

It is hoped that this contribution to sector development will be useful to bilateral,
multilateral and governmental agencies that are involved in choosing the water-supply
and sanitation technologies to be used in specific situations. The current document is a
revision of a previous version that was based on the results of several years of field-testing
different technologies and was prepared by the Operation and Maintenance Working
Group of the Water Supply and Sanitation Collaborative Council (c/o WHO).

José Hueb
World Health Organization
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1. Introduction

1.1 The importance of operation and maintenance for water-supply and
sanitation technologies
In many developing countries, operation and maintenance (O&M) of small, community
water-supply and sanitation systems has been neglected. Sanitation, in particular, is given
much less attention in practice, even though “water-supply and sanitation improvements”
are often mentioned together in project documents. This has led to some alarming sta-
tistics, with an estimated 30%–60% of existing rural water-supply systems inoperative at
any given time, and more than 2 billion people worldwide lacking access to any type of
improved sanitation. The lack of such services is degrading for the affected people and
has a serious impact on their health and well-being.

Increasingly, however, governments, external support agencies and local communi-
ties are recognizing the importance of integrating O&M components in all development
phases of water-supply and sanitation projects, including the planning, implementation,
management, and monitoring phases. National government plays a vital role in creating
an “enabling environment” within which an O&M policy framework can be developed,
one of the key elements of sustainability. Government can foster such an environment in
a number of ways, including through legal provisions, regulations, education initiatives
and training programmes, and by communicating information. If supportive O&M policy
is not forthcoming from the central government, then support for O&M at the local level
will be hindered. An important role of local government is to promote an awareness of
national policies and to support community water-user committees. Both the project
staff and the recipient communities should be made aware of the O&M implications, as
the communities themselves have responsibilities in the management and O&M of their
water-supply and sanitation systems. However, many local government departments have
insufficient resources and are unable to provide effective support. Support by the local
government may also be influenced by local politics.

The roles and responsibilities of the actors involved in O&M need to be well defined,
especially where governments are shifting from their traditional role as a services pro-
vider to that of a facilitator of service provision. There has been a tendency to decentral-
ize O&M activities and to encourage the private sector to get involved in both the
construction and upkeep of water-supply and sanitation facilities. Although this trend
could increase the flexibility of O&M activities and reduce costs, private sector involve-
ment may be limited by the low profit margins, particularly in areas where rural commu-
nities are scattered. Private-sector accountability is also a concern when there are no
controls or regulations. Communities that contract services from the private sector need
to ensure that the job is well done at a fair price. To some extent, the communities
themselves can monitor the quality of the work, even though they may initially require
assistance from the central government (e.g. from the national water agency). Neverthe-
less, informal community-based monitoring is no substitute for developing government
guidelines to ensure there are minimum-quality standards for the work, and that inter-
ventions are cost-effective. It is also important that the guidelines be conveyed to the
communities, since they have increasing responsibilities, not only in the O&M of their

1. INTRODUCTION
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water-supply systems, but also in their financial management. Regulation, control and
monitoring require extensive efforts and commitment by governments, and consider-
able human and financial resources.

Sector professionals use a number of terms to describe affordable, simple technolo-
gies that can be adapted to local conditions and be maintained by the communities them-
selves. Such terms include: appropriate technology, progressive technology, alternative
technology, village-level operation and maintenance management (VLOM) technology,
intermediate technology, village technology, low-cost technology, self-help technology,
technology with a human face. In this document, we propose to use the term “sustain-
able technology at community level”, since this encompasses precisely the aims of this
publication. Water-supply and sanitation projects should not be viewed as an end in them-
selves, but as the initiators of benefits that continue long after the projects have been
handed over to the community. However, to ensure that long-term benefits do, in fact,
accrue, the projects must be sustainable, which means appropriate technologies must be
selected, and O&M should be integrated into project development from the beginning.
Although, community-based projects may take longer to develop than short-term, agency-
managed projects, the longer development time can be used to identify factors that would
influence service sustainability. Often, critical aspects of O&M development have been
neglected in short-term, agency-managed projects. Effective O&M brings about impor-
tant health benefits by sustaining accessible water supplies in adequate quantity and quality;
by reducing the time and effort spent on water collection; by allowing better sanitation
facilities to be provided; and by providing income-generating activities.

This document focuses exclusively on community water supply and sanitation in de-
veloping countries (i.e. services that can be managed by communities in rural or low-
income urban areas). It is designed to help planners and project staff select water-supply
and sanitation technologies that can be maintained over the long term in rural and low-
income urban areas. As has been repeatedly demonstrated worldwide, the selection of a
particular technology can have far-reaching consequences for the sustainability of the
services. For many years, technical criteria and initial investments were emphasized when
choosing such technologies. Although these aspects are important, the roles of financial,
institutional, social and environmental factors are also germane for ensuring the
sustainability of services. In this manual, it is proposed that an O&M component be added
to the selection process. With new actors, such as formal or informal private entrepre-
neurs, becoming increasingly involved, O&M is no longer simply a technical issue. It is
now seen as encompassing social, gender, economic, cultural, institutional, political,
managerial and environmental aspects, and is viewed as a key factor for sustainability.

1.2 Defining sustainability
“Sustainability” is now commonly used in the jargon of development staff. In this docu-
ment, we have adopted a definition of sustainability that was developed throughout the
1990s. The definition is based on inputs from major conferences and events, and on
field experience.

A service is sustainable when (IRC & WHO, 2000):

■ It functions properly and is used.
■ It provides the services for which it was planned, including: delivering the required

quantity and quality of water; providing easy access to the service; providing service
continuity and reliability; providing health and economic benefits; and in the case
of sanitation, providing adequate sanitation access.

■ It functions over a prolonged period of time, according to the designed life-cycle
of the equipment.
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