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ABSTRACT

One of the major problems in the world today especially in Africa due to urbanization is
the scarcity of water resources specifically drinking water supply. The main water-
related urban challenge in developing countries remains ensuring adequate water and
sanitation and sustainable waste water management.

The general solutions to water demand problems had been more engineering -oriented
where the idea is always to increase supply by developing other sources of water.
However for sustainability to be ensured so that we do not exhaust our water resources,
much emphasis is needed on alternative approaches to demand problems. One of such
approaches is Water Demand Management (WDM) a paradigm shift in managing water
demand and this aims at ensuring the efficient use of water to make it available to other
people who need it.

Accra Tema Metropolitan Area (ATMA) is currently faced with severe drinking water
scarcity, thus majority of the suburbs do not have regular supply of drinking water and
currently depend on the limited availability of water that reaches them through the
rationing programme employed by the water utility.

The aim of this research is to analyze the scarce water situation in terms of WDM in
ATMA to come out with recommendations to help improve it. The thesis is centered on
analyzing the current status of WDM in ATMA (i.e. how successful is the current WDM
and its impact on the scarcity of water in ATMA by comparing the current situation with
that of the recommended key indicators), analyzing the influence of some factors (i.e.
population, rainfall, GDP growth rate and water rationing) and the outcome of scenarios
of WDM on the water use of ATMA and finally analyzing the prospects of implementing
WDM at household level in ATMA.

The approach adopted in this research was based on literature review and direct contact
with relevant stakeholders for data and information. Questionnaires were administered to
households in areas of affluent and non-affluent. The basic tools used in the analysis were
Multi Linear Regression model and key performance indicators.

The current status of WDM indicated that few strides has been made in terms of WDM in
ATMA as the level of Unaccounted for Water (UFW) is very high ranging from a
minimum of 57% in Accra East to a maximum of 66% in the Tema regions of the GWCL
and this is due mainly to leakages through pipe burst. Also educational campaigns on
WDM are limited to only the electronic and print media and not continuous.

A multi linear regression analysis was developed to analyze key factors affecting water
use. Population growth, rainfall, gross domestic product and water rationing are the main
factors considered influencing water use or supply. The result indicated that a yawning
gap exists between the crude per capita consumption and the actual calculated per capita
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consumption over years to present. Assuming that the same factors will continue to be
influential, future water use was projected and the per capita consumption was also
projected for intensive, regular and business as usual water demand management. With
the business as usual WDM, the per capita consumption decreases sharply to 43 1/c/d by
the year 2025. With regular WDM, per capita consumption increases steadily to about 61
1/c/d with UFW reducing to about 38% and with intensive WDM, per capita consumption
increases abruptly and then maintains a stabilized much narrow gap between the crude
per capita and the actual calculated per capita consumption whilst reducing UFW to
20.5% by the year 2025.

Household interviews through questionnaires indicated that educational campaigns on
water use efficiency is limited to the electronic and prints media, there are less household
metered connections in the non-affluent high density areas; attitudinal respond to
leakages in ATMA is not encouraging. The analysis of household consumption also
indicated that the affluent consume more water on the average than the non-affluent.

Thus it is concluded that the current status of WDM in ATMA has had insignificant
positive effect on the water demand. With intensive WDM in ATMA there will be an
improvement in the water situation without developing any new supply system in the
short to medium term. Finally the physical infrastructural set up in ATMA hinders the
implementation of an effective WDM.

11
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CHAPTER 1 INTRODUCTION

1.1 Background

1.1.1 General Overview

The increasing urbanization in the world is one of the major threats to development today
especially in the low and middle income nations. The high population in urban areas with
limited resources calls for an approach to ensure sustainability of resource use. One of the
major problems in the world today especially in Africa due to urbanization is the scarcity
of water resources specifically drinking water supply. The main water-related urban
challenge in developing countries remains ensuring adequate water and sanitation and
sustainable waste water management.

According to the WH0/UN1CEF Joint Monitoring Programme, if the Millennium
Development Goal (MDG) of halving the proportion of people without sustainable access
to safe drinking water supply and basic sanitation is to be met by 2015, 961 million urban
dwellers must gain access to improved water supply (WHO and UN1CHF, 2004)

Water planners, managers as well as different users have to deal with many challenges as
we passed the threshold of the 21st century. Today's rapid population growth, depletion
of groundwater, scarcity of untapped water sources, competitive use of water and the
increase in the number of droughts calls for the need to develop alternative schemes to
manage water resources.

The general solutions to water demand problems had been more engineering -oriented
where the idea is always to increase supply by developing other sources of water.
However for sustainability to be ensured so that we do not exhaust our water resources,
much emphasis is needed on alternative approaches to demand problems.

A solution to providing water to increasing number of urban consumers is through Water
Demand Management (WDM) which aims at ensuring the efficient use of water to make
it available to other people who need it. Since the proportion of urban population for
some African countries is expected to reach 50% by 2025, WDM in urban centers will
become more important as delivery of adequate quantities of water will escalate thus
bringing unprecedented challenges in infrastructure provision and management of return
flows (Gumbo, 2004). Although the concept WDM has been in existence, most countries
have failed in their bid to undertake a successful water demand management mechanisms
and for some it is entirely a new thing yet to be implemented.
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Thus there is the need for a thorough research in to the study of WDM that can be
adopted especially in the urban areas and asses how efficient these methods of demand
management can help impart on urban water conservation.

In this research, I analyzed the current situation of WDM by comparing it with the
recommended key indicators, the influence of population, rainfall, GDP growth rate and
water rationing on water use in ATMA, analyze the domestic water consumption patterns
of some areas within ATMA and the prospects of implementing WDM in these areas and
ATMA as a whole.

1.1.2 Problem Statement

In order to be able to make water available to increasing number of people in urban areas
especially the developing world, the time has come for water managers to aim at methods
that will lead to conservation of the quantity of water through its usage and supply. This
could be a good approach towards sustainable management of the limited water
resources.

WDM and other related sustainable methods of water use are being relegated and the
focus is rather on the supply oriented methods. In most cases the concept of Demand
Management (DM) is not well understood by professionals and stakeholders in the water
sector in general.

Studies by Brooks et el. (1997) and Gumbo (2004) show that even though the concepts of
WDM feature prominently in the Southern African Development Community (SADC)
region, they are seldom implemented in practice. This is also confirmed by Ramsey and
Mobbs (2001) who observed that just less than 50% of water utilities in Africa have a
WDM programme or policy. The result of the above research and other peculiar factors
could account for the current water situation in ATMA where the non-revenue water is
40% to 50% and the water quantity delivery system is fast deteriorating. Also the concept
WDM and its implementation may not be on the priorities of utilities in solving water
problems even though it is sustainable. Another issue of major concern is the level of
educational campaigns that enhances the consumer's change of attitude towards the use
of water. A sizable number of consumers due to their ignorance of the importance of
water seem to mismanage the water available to them thus depriving others of it.

WDM may be implemented, however if it is not efficient, then the aim of the WDM may
not be achieved. Thus it is very important to have well structured programme of WDM
which is strictly adhered to.

Different countries apply different methods of demand management depending on the
enabling environmental factors at their disposal. For instance a countries socio-economic
status, institutional arrangement, political apparatus etc could have an influence on the
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methods of WDM.

Accra, the capital of Ghana and Tema the industrial city of the country have had their
share of the rapid urbanization with most people drifting from other parts of the country
particularly the rural areas in search of non existing jobs. This has consequently led to
severe pressure on the limited resources especially drinking water supply which is fast
becoming a menace. Although lots of efforts has been made by the government to
improve the water situation in ATM A in terms of financing, lots more can be done
especially in the area of Water Demand Management to improve the current water
dilemma.

The situation has been compounded by the country's socio-economic status such that the
government alone cannot afford to develop new water sources which are becoming
increasingly costly. Thus one of the solutions to the water scarcity in ATMA lies in
shifting from the traditional resource development to that of WDM which is becoming
the global trend.

The research aims at establishing the influence of some factors on the use of treated
drinking water in ATMA. It also analyses what accounts for the current water situation in
terms of DM, then it zooms in on analyzing the use of domestic water in some affluent
and non-affluent areas within ATMA and finally analyzes the prospects of implementing
WDM in these areas and ATMA as a whole that will contribute in solving the current
water situation.

1.2 Research Description

1.2.1 Scope of Research

The scope of this research is to access the current status of WDM in ATMA, to find out
the influence of some factors on water use and the prospects of implementing WDM at
distribution and household level.

1.2.2 Research Objectives

The objective of this research is to identify the major problems in ATMA that causes the
current scarcity of drinking water. Another objective of this research is to be able to come
out with solutions for the management of the identified problems. Similarly the research
aims at finding out the relationship between affluent and non-affluent neighborhood in
ATMA in terms of water consumption since the implementation of WDM also depends
on knowing the levels and patterns of water consumption (Dube and Van der Zaag,
2003). It is also of the view that this research gives the general picture of WDM in
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ATMA and the prospects of implementing WDM where necessary. The areas of
particular interest in this research will be the methods applied by the water utilities in
respond to demand vis-ä-vis the principles of WDM.

Consequently the specific objectives are to:

• To analyze the treated water use patterns of ATMA as this will give an
indication of whether management of the demand over the years had been
supply oriented or otherwise.

• To quantify factors that affects the treated water supply in ATMA to be able
to know the extent to which changes in the factors affect demand.

• To forecast the future supply and consumption of ATMA based on the
quantified factors to able to come out with a corresponding solution.

• To analyze the monthly water consumption patterns of some affluent and non-
affluent neighborhoods in ATMA with the view of identifying suitable WDM
measures applicable in these areas.

• To analyze the prospects of implementing WDM at household levels in the
affluent and non-affluent areas.

• To identify possible WDM measures with regard to all of the above objectives
applicable in ATMA to achieve a stable balance between demand and supply
of water.

1.2.3 Research Question

Based on the research objectives, the overall research question is:

• To what extent can WDM in ATMA influence current and future Water
Demand (WD)?

The specific research questions are:

1. What is the current status of WDM in ATMA (i.e. how successful is the current
WDM by comparing it with the recommended key indicators for WDM?)

2. What are the influences of population, GDP growth rate, water rationing, rainfall
and the corresponding WDM measures of regular and intensive on the water use
in ATMA?

3. What factors influence domestic water use patterns in affluent and non-affluent
areas in ATMA?

4. What are the prospects of implementing WDM at household levels in ATMA?
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1.2.4 Hypotheses

The following hypotheses are proposed for this research:

• WDM does not feature prominently in ATMA and its effect on the current WD is
insignificant

• For an intensive WDM in ATMA, desirable level of water demand can be
achieved.

• There is less incentive for a sizable number of consumers to practice WDM at
household level.

• Prospects of implementing WDM at household level in ATMA are constrained by
absence of physical WDM infrastructure.

1.2.5 Research Justification

The scarcity of urban drinking water supply in especially the developing countries has
been aggravated by the lack of financial and human resources for the rehabilitation,
operation and maintenance of water conveyance systems resulting in leaks which
contribute to unaccounted-for water, a situation that calls for the potential benefits of
WDM. To be able to address these major problems, it calls for consented efforts by all
stakeholders in the water fraternity towards the implementation of a more sustainable and
viable management of the scarce water resources. This will help reduce poverty and
hunger in general as well as aid in the realization of the Millennium Development Goals
(MDG's). In the light of this, there have been various researches conducted by renowned
academicians on how to help manage sustainable and improve upon the scarce water
supply situation, notably among this is the International Union for the Conservation of
Nature and Natural Resources (IUCN WDM) Phase 1 and II programmes organized for
the Southern African Countries.

However, due to the difference in the environmental settings (different macro
environment, policy, legal and regulatory frameworks) in addition to the varying
political, economic and social status existing across the developing countries, some
countries have made fewer strides if not at all in finding alternative lasting solutions to
their water crisis.

Accra the capital of Ghana and its environs is currently caught in a dilemma of scarce
drinking water as a result of the non-existence of long term sustainable management
plans and methods of the drinking water utility, a situation that has necessitated in the
private management of the Ghana Water Company Limited (GWCL) by the Aqua Vitens
Rand Limited (AVRL), a company acting for and on behalf of the GWCL.
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This research is focused on bringing to bare some of the challenging vital issues of the
urban water supply sector in the Accra Tema Metropolitan areas where it intends to
contribute to a better understanding of the issues that confront the management of water
supply in ATMA. It will also help to sensitize professionals of the water sector of the
need to use sustainable methods such as WDM interalia in the management of the
nation's water resources. The outcome of this research is expected to be of benefit to all
stakeholders in the water sector and help in the improvement of the accessibility to water
supply services in ATMA. The findings of this research are expected to be also relevant
to other cities worldwide having peculiar water supply problems as ATMA.

Finally this research aims in the achievement of the capacity building programmes
initiated by the UNESC0-1HE with the view to helping train professionals to acquire
skills and knowledge to be able to identify and solve essential water problems in their
countries and beyond.

1.2.6 Structure of Thesis

The whole thesis is structured in to six major chapters namely sequentially as
Introduction, Literature Review, Methodology, The Study Area, Discussion & Analysis
and Conclusion & Recommendations.

Chapter one provides an introduction to the research and it mainly focuses on the
objectives of the study, scope of the research, research questions needed to be answered
at the end of the research, the hypotheses and the research justification. The second
chapter reviews all the major literature and documentations of WDM in line with the
objectives of the research. The methodology and research strategy used for the study is
presented in chapter three. Chapter four gives a description of the project study area and
describes the water supply systems in ATMA.

Chapter five analyses all the information and data collected within the scope of the
research including the water use patterns of some affluent and non-affluent areas and the
water use trend in ATMA over the years. The basic tools used in the analysis were
statistical tool i.e. the multi linear regression, performance indicators and models among
others. In chapter six, the conclusions of the research are presented together with the
recommendations, which give concrete measures to be taken to improve upon the water
supply delivery system of ATMA.
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CHAPTER 2 LITERATURE REVIEW

2.1 The Genesis of Water Supply-Sided Management to Water-Demand
Management

For the last century water management has been more supply-management oriented than
demand management. This has been manifested in the water sector as the twentieth
century was an era of building large dams.

It can be said with some confidence that the last century was the era of dam-building, to
the extent that today around 3,800 km3 of freshwater is withdrawn annually from the
worlds lakes, rivers and aquifers, which is twice the volume abstracted just 50-years ago
(WCD, 2000). In fact, the World Commission on Dams has shown that globally, the
largest numbers of dams were constructed in the decade of the '70s, as shown in the
Figure 2.2 and this period has been termed the golden age of Supply-Sided Management,
or what some call the "hydraulic mission" period of water resource development (Allan,
2000; Reisner 1993; Swyngedouw, 1999a; 1999b).

Figure 2.1: The Global Construction of Dams by decade (1900-2000) (WCD, 2000:9)
Showing the Industrial modernity and Reflexive Modernity Eras.
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Development through the supply of new systems increased drastically until a time that the
rate of the development started to fall. This was the time that the development was seen
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as having limitations as it was a potential cause of environmental degradation and a threat
to existence of life on Earth. This time is referred to as the 'The Reflexivity Era' and can
be linked with WDM in the water sector.

Reflexivity is said to exist when a given social grouping becomes concerned with the
undesirable and unintended consequences of their actions (Giddens, 1990), such that as
environmental degradation caused by industrialization, and actively seek to limit those
consequences by developing coherent strategies and policies to effect this desire (Turton,
2000). Giddens (1984; 1990) has noted that there are various periods of human
development. The early period called pre-modernity which was followed by an era of
industrial modernity after the industrial revolution occurred and then once technology has
advanced to such an extent that humans became aware of the unintended consequences of
their actions, then the period of reflexive modernity was born.

This historical trend of developments is an indication of a general shift from a paradigm
that is based on Supply -Sided Management approaches to water resource management,
towards a more Demand-Side Approach.

2.2 Water Demand Management and Millennium Development Goals

WDM and the MDGs are closely related and the successful implementation of the former
can contribute immensely to achieving the latter.

The Millennium development goals (MDGs) emanate from the Millennium Declaration
signed in September 2000 by 189 countries, including 147 heads of state and it set targets
for reductions in poverty, improvements in health and education, and protection of the
environment (Gumbo et al., 2005) . They commit the international community to an
expanded vision of development that vigorously promotes human development as the key
to sustaining social and economic progress in all countries, and they recognize the
importance of creating global partnerships for development and the elimination of
poverty (Cosgrove and Rijsberman, 2000). The goals have been commonly accepted as a
framework for measuring development progress (MDG, 2000; UNDP, 2003).

The goals and targets of the MDGs are interrelated and more often viewed in a holistic
manner, however those that are key and related to WDM are Goals 1 and 7. Goal 1 is
about eradication of extreme poverty and hunger and Goal 7 refers to ensuring
environmental sustainability. In particular, Target 10 of Goal 7 which reads: Halve, by
2015 the proportion of people without sustainable access to safe drinking water and basic
sanitation (MDG, 2000; UNDP, 2003).

In the majority of the African cities and Accra in particular where potable water is
becoming scarce day by day, it is the poor who are vulnerable and much affected
financially. This is because the poor will have to travel far in search of portable water
which they buy at much higher prices. This worsens their poverty whilst the rich will


