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ABSTRACT OF DISSERTATION |
A PARADIGM OF WATER SUPPLY MANAGEMENT

IN URBAN AREAS OF DEVELOPING COUNTRIES

The two most critical problems of water supply services
in Third World cities are low level of service and inability
to improve and maintain the continuity of service. This study
develops a paradigm of water supply management for Third World
cities, and is intended to explain the reasons for these
conditions and to develop strategies for improving service.

A comprehensive pefspective is needed in the parad.igm of
water supply management in Third World cities. It is a
concept, or frame of reference about water Supply management,
that explains a management system with technological,
institutionél, and financial subsystems to yield a pattern of
results that are measured by level of service and management
efficiency, all within an external environment with fixed
physical and social characteristics. Lessons from past
experience in Third World cities, which are presented in the
form of 15 propositions, emphasize the special characteristics
of cities in developing countries and the uniqueness of their

water supply management. A guideline for developing strategies
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to improve water supply service in urban areas of developing
countries is developed based on these characteristics. The
strategies include maintaining the baiance-gbetween thé
economic and social functions of water, strengthening local
insﬁitutions{ reaching financial self-suffidiency' and -
community ménagement, and establishing integrgted water
management.

The case study of water supply management in Jakarta,
Indonesia demonstrates the applicability of the paradigm in
formulating the problems and in developing strategies in a
typical large city of a developing country.

The study concludes that water supply management must be
sengitive to the local physical and social enviromments. To
handle complex problems of water supply management, & holistic
management approach must be applied. In this case, the
paradigm for water supply management can be used as a tool by
the managers and decision makers to manage-the dynamics of

water supply problems in Third World cities.

Robertus Wahyudi Triweko
Department of Civil Engineering
Colorado State University

Fort Collins, Colorade 80523
Fall 1992
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CEAPTER 1

INTRODUCTION

1.1 PROBLEM STATEMENT

The efforts to improve water supply service in urban
areas of developing countries have been underway for a long
time. The condition of water supply service in these urban
areas was reported by Dietericl;l and Henderson in 1963, in
their report to the World Health Organization (WHO) emtitled
"Urban Water Supply Conditions and Needs in Seventy-five
Developing Countries." Since then, a lot of experience from
developing countries has been shared through journals and.
professional meetings and is enriching the general body' of
knowledge in urban water supply management.

Those efforts culminated in the International Drinking
Water Supply and Sanitation Decade (1981 - 1990). "Technology
is not enough," became a popular slogan during the Decade and
emphasized the importance of an interdisciplinary approach for
'improving water supply service, ' rather than a single-
discipline approach from the engineering aspect only. The task

of an engineer is not limited to the planning, design,
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construction, and operation of the engineering systems, but

extends to the need to develop ' cooperation with other

disciplines in an interdisciplinaryzteam.

Even though a lot of experience about level of service'
has been gained during the Decade, it Eas been recognized that
the condition of water supply service in those areas has not
improved satisfactorily. Improvement of the system cannot keep
up with the increasing demand, due to the economic fecessions
experienced.by'déveloping countries and other social, economic
and environmental conditions. In such situations, a change of
policy and strategy might be needed in order to meet present
demand and maintain continuity of the service.

The slow development of water supply service in urban
areas of developing countries raises two key questions:’

(1). Why is the condition of water supply service in those
areas still poor, with low levels of sefvice and an
inability to significantly improve service?

(2). In such a condition, how can we improve the service?
The future improvement of water supply service in urban

areas of developing countries will depend on our ability to

absorb the lessons learned from past experiences and use them
for solving present problems, or for planning future actions.

"Experience is the best teacher," is a proverb that is also

applicable to the case of water supply management in Third

World cities. It should be noted, however, that experience is

more useful when used along with a process of reflection and




evaluation.

Within the above spirit, this stuciy summarizes the
lessons learned from water-sgpply management in Third World
cities, and organizes that body of knowledge in a systematic’
way, so that if. will be more useful for improving service in
those areas. In other words, this study formulates a paradigm
of urban water supply management for developing countries. The
paradigm is a tool, which can help policy makers and water

managers to formulate the nature of the problems.

1.2 THE ROLE OF A PARADIGM IN WATER SUPPLY MANAGEMENT

Etymologically, the word "paradigm" originated from the
Latin word paradigma. The latter came from the Greek word
paradeigma which was spelled as paradeikpunai, neaning "f.o
exhibit." In modern English, paradigm means "a pattern, model,
or example."

In the literature, there are many definitions of
'paradigm. " Kuhn (1962) defined paradigm as "a framework for
the organization of knowledge." Balley (1978) defined paradigm
as "a perspective or frame of reference for viewing the social
world, consisting of a set of concepts and assumptions.”
Paradigm is "the mental window" throﬁgh which the researcher
views the world. What he or she sees in the social world is
something that objectively exists, but :i._s intefpreted by his
or her paradigm. According to Vlachos {(1290), "paradigm" is a

tentative explanation about a phenomenon which is generally
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complex. In the absence of an agreed upon model, he added,
paradigms can serve as organizing schemes. For Huey (19.91) ; "a
paradigm is simply the éonvehtional wisdom about how things
have always been done and must continue to be done.®

It can be summarized that a paradigm is a framework- in
which to analyze phenomena in the real world, based on the
perception of the person(s) involved in the subject area. Such
a framework is necessary for classifying existing knowledge in
a systematic way. In the management area,v a useful paradigm
can help managers determine the best management principles,
based on past experie_nce, that can be used as the basic
philosophy for managing the system. A paradigm provides a
direction for policy making and strategy formulation for
system development.

The main components of a paradJ:.gm are a metaphysical
belief, symbolic generalizations, exemplars, and wvalues (De
Mey, 1982; Kuhn, 1961). In this stﬁdy, the metaphysical belief
of the paradigm is a framework of how the knowledge of urban
water supply management will be organized. Symbolic
generalizations are presented as a set of propositions
generated from experieflce in developing countries. Exemplars
are typical examples that explain in concrete cases the
pat:tern of a specific aspect of urban water supply management.

In scientific development, De Mey (1582) identified two
functions of a paradigm: an economical function and a

psychological function. A paradigm has an economical function,
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because it represents a wvast amount of knowledge in a

relatively simple scheme. According to Kuhn (1962), it is "a

convenient device for summarizing what is already known." The

psychological function of a paradigm relates to its quiding '
function with respect to the exploration of the unknown. In
this case, a paradigm provides a guideline for researchers for

fruitful investigations into the unknown (De Mey, 1982).

The paradigm which is developed in this study is intended
to summarize the lessons learned from past experience so that
they can be used as guidelines for managing water supply
systems in Third World cities. Specifically, the paradigm will
be useful for improving water supply management in urban areas
‘0of developing countries in the following ways:

a. The paradigm classifiés and.represents existing knowledge
in urban water supply management in a systematic way so
that its role in water supply development can be better
appreciated.

b. The paradigm underlines principles of management which
are accepted as optimal management practices by water
supply agencies in urban areas of developing countries.

c. The paradigm provides a framework for developing a
strategy of service improvement.

d. The paradigm identifies the areas which are important for
the further development of management practice, but in
which the knowledge is limited or absent. Such insight

will give direction and orientation for further studies
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in water supply management in those specific areas.

A paradigm might be changed in the future as a result of
new experience, understanding and expectation. Nevertheless,
it is important for the managers and decision makers in -
developing countries to have a paradigm as the basic

philosophy or guidance for managing water supply systems.

1.3 STUDY OBJECTIVES

The primary objective of this study is to develop a
paradigm of urban water supply management in developing
countriesg. This paradigm will{provide a tentative explanation
about the complexity of the water supply management problems
in Third World cities. The paradigm rationalizes
characteristics of water supply service in Third World cities,
in the context of their physical and social environments. It
identifies critical variables which influence the condition of
water supply service in those areas.

The second objective relates to the effort for improving
water supply service in those areas. This study develops a
guideline to formulate a strategy for the development of water
supply service in urban areas of developing countries. It
identifies the potentials for improving water supply service,

as well as the constraints that limit those efforts.




1.4 SCOPE OF THE STUDY

The scope of the study is limited to water supply
management in urban areas of developing countries. Water
supply management is defined as all efforts for providing-
water supply service which comprises the application of
technology, institutional arrangement, and financial
management. The focus of this study, however, is not limited
to the operation and management of the water supply systems on
providing the service, but on a broader perspective of policy
and strategy formulation for improving water supply service in
those areas.

The word "urban" is used in contrast to "rural." An urban
area is defined as an area with a high population density and
. predominantiy non-agricultural economic activity. The size of
the city is not specified further, whether it is a small town,
large city, or a metropolitan city. The available literature
and the case study, however, refer to the condition of an
urban agglomeration, which is a critical trends in developing
countries.

The term "developing countries" is used to contrast with
the term "developed countries, " and it is used interchangeably
with the terms "Third World countries," and "Less Developed
Countries." These refer to the countries (most in Africa,
Asia, and Latin America) in which the status of economic
development 1is relatively lower than in developed or

industrialized countries.
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1.5 RESEARCH PLAN AND STUDY ORGANIZATION

rThis_ research was carried out in three stages: (1)
developing a framework; (2) literature review; and (3) case
study.

The first stage of paradigm development formulates a
framework of how the researcher sees the phenomena of water
supply management, and how the researqher wants to organize
the accumulation of knowledge in those areas. Metaphysical
belief is the main perception of the researcher in relation to
the problem of water supply management in urban areas of
developing countries.

The purpose of the second stage is to summarize the
legsons learned about water supply management in Third World
cities, which are found 1in the Iliterature. The relevant
literature is classified according to different issues as they
are outlined in the framework. The findings from the studies,
field experience from different places, and opinions from
experts and managers in water supply are summarized, absorbed,
and synthesized so that general problems of water supply in
those areas and different approaches for solving the problems
can be identified. The framework becomes a "filter," selecting
lessons learned from past experience. The lessons learned from
developing countries are presented as a set of propositioms.
The'propositions explain the characteristics of Third World
¢itieg, the condition and characteristics of their water

supply service, and management principles for improving the
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service. Typical examples found in the literature from Third
World cities support the developed propositions. A guideline
for developing a strategy‘to improve water supply service in
Third World cities is proposed, based on the lessons learned -
from developing countries.

The third stage demonstrates the applicability of the
paradigm as a framework for evaluating and explaining the
condition of urban water supply management, and to help the
policy and strategy formulation in a specific area. Water
supply management in Jakarta, Indonesia is selected for the
case study. The data used in this study is mainly cited from
the secondary socurces available in the master plan and other
documentation. Interviews with the officers of the Jakarta
Water Supply Enterprise (PDAM Jaya) provide detailed
information about some interesting topics. Data about water
supply management at the national level and general government
structure of Indonesia provides a background to the water
supply management in Jakarta.

Thig work is composea of six chapters as illustrated in °
Figure 1.1. Chapter 1 discusses the background of the problem,
study objectives, and the approach to implement the study.
This chapter also demonstrates the contribution of this study
to the body of knowledge in urban water supply management. The
second chapter develops a framework of water supply management
in Third World cities. This chapter stresses the need for a

comprehensive perspective for solving the complex problems of




10

Chapter 1
INTRODUCTION -

- Problem statemént:

Chapter 2
COMPREHENSIVE
PERSPECTIVE: THE
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water supply management in developing pountries. The third
chapter summarizes the lessons learned from past experience in
developing countries using the framework developed in Chapter
2. The lessons are underlined and presented iﬁla series of
propositions. Chapters 4 and 5 demonstrate the épplicability'
of the paradigm in problem architecture and strategy
formulation using the case of Jakarta water supply management.
Chapter 4 provides.the background information for the case
study, while the analysis, discussioﬁs, and proposed strategy
for the service improvement are presented in Chapter 5. The
last chapter summarizes the overall findings of the study and

proposes recommendations for further research.

1.6 CONTRIBUTION

The significance of this study lies in its concern with
the problem architecture of water supply management in urban
areas of developing countries. The complexity of the problems
makes problem formulétion a critical stage for improving water
supply service in those areas. Classifying and restructuriﬁg
the problems will help us to understand the relationships
among those problems and formﬁlaté a strategy to solve them
comprehensively.

The paradigm developed in this study recapitulates the
existing body of knowledge related to urban water supply
management in developing countries. Lessons learned from past

experience and from different parts of the world are screened
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and presented in a systematic way, so that they will be more
useful for coping with the problems strategically. By doing
this, this study also e&aluates the progress of the research
activities in this subject. Therefore, this study alsc’
provides a direction and orientation to the future studies of
urban water supply management in developing countries.

This study demonstrates the linkage between water supply
management with their environment. This study explains the
dependency of water supply performance on its environmental as
well as the impact and consequences of the service to the
environment quality. Interdependency among different variables
involved in water supply development convinces us that an
interdisciplinary approach to improve water supply service in
urban aréas of developing countries is a critical need.

This study underlines the important role of a paradigm as
a foundation of water supply management practices in Third
World cities. It is not claimed that the paradigm developed in
this study is the‘only and the best representation of water
sﬁpply condition in those areas. However, it is expected that
this study will provide the basis for further discussion among
different parties involved in water supply development in

those area.






