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Abstract

The study investigates the contribution of WDM towards mitigating scarcity of
potable water in cities with particular reference to Bulawayo.WDM origins and
its successes are traced. The study classifies scarcity representations into
four categories and reveals that the scarcity in Bulawayo satisfies all the four
representations hence calls it total scarcity. The research employed document
study, questionnaires, interviews and a focus group to collect data. Document
study revealed that water restrictions successfully mitigate the scarcity in
Bulawayo. Field work partially confirmed the usefulness of WDM in the life of
the city and revealed the need to synchronize the conceptualizations of WDM
among different stakeholders in order for the paradigm to do even more in
terms of mitigating scarcity. The results were interpreted in terms of TPB. The
key recommendation of the study is that the city invests in water use
behaviour change in order to realise huge water savings.

Key Terms: Water Demand Management, Total Water Demand
Management, Potable water, Potable Water scarcity in cities, Physical
Potable Water Scarcity, Narrow Water Demand Management, Broader
Water Demand Management, Pre-water Demand Management, Total Water
Scarcity, Four Representations of Potable water Scarcity, Feminisation of the
Scarcity of Potable Water, Theory of Planned Behaviour, structurally induced

relative water abundance, adaptive capacity, paradox of split aims.
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This chapter introduces the background and the context of the study. The
chapter proceeds to flesh out the research topic and presents the research
problem. The motivation of the study is outlined together with Research
Questions and Research Objectives. For the satisfaction of the academic
requirement of objectivity and balance, the chapter also gives the
delimitations and limitations of the study. The profile and sequence of the
chapters of the thesis are also documented. The conclusion of the chapter
sets the tone for chapter two which forms the theoretical framework and
literature review of the study. In the progress of this chapter, key concepts
and terms that are deployed by the present study are elucidated.

1.2 Background to the study

Bulawayo is Zimbabwe’s second largest city, whose industrial and economic
base has been eroded by a perennial water crisis. The acute water scarcity is
contributing not only to the closure of industries but also increasing
unemployment and poverty. For that reason, the scarcity of potable water in
the city of Bulawayo becomes a severe developmental challenge. This acute
developmental challenge has necessitated enhanced methods of managing
water as a scarce basic necessity. It is a principal argument of the present
study that Water Demand Management can assist the supply of potable water
to communities such as Bulawayo and thus contribute to poverty alleviation

and cultivate development.

Africa has tried to fight water crisis through initiatives such as Vision
2025.0ne of the pillars of Africa Water vision 2025 is to “address trends
towards endemic poverty and pervasive under-development in the new
millennium” (Wright et al (eds) 2005:7).Water Demand Management is
recommended by this study for consideration by the leadership of Africa
Water vision 2025 as a strategy to promote the attainment of their water
management goals. For the reason that water scarcity impacts negatively on
the lives of individuals and those of communities, and contributes to poverty
and its multiplicity of effects, water management methods become a key
interest to the academic discipline of Development studies (Wright etal 2005).

In observance of such water management initiatives as Africa water vision

2025, and water for life 2015 that was evolved from the water vision
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consultations in Gaborone in November 1999 and Abidjan in February 2000
respectively, this study notices a keen intention in Africa to achieve efficient
water management methods(Wright: 2005). It is the considered view of this
study that Water Demand Management can go a long way towards fulfilling
the intentions of African governments and communities in ameliorating the
challenge of potable water scarcities that have over time developed to a

developmental challenge.

The United Nations is currently supporting a multiplicity of water management
initiatives in the African continent, which signals the urgency and gravity with
which the world community regards water scarcity as a challenge in the globe.
It is the position of this study that Water Demand Management can help in the
realisation of the UN goals of attaining water sufficiency in the world. Two of
the eight Millennium Development Goals that were set in New York during the
UN Conference of 2000 are water related. One of the two goals seeks to
halve, by the year 2015, the proportion of the world’s people whose income is
less than one dollar a day and the proportion of people who suffer from
hunger and, by the same date, to halve the proportion of people who are

unable to reach or afford safe drinking water.

The second one aims at stopping unsustainable exploitation of water
resources by developing water management strategies at regional, national
and local levels, which promote both equitable access and adequate supplies
(World Development Report 3; 2009: 302). Although water scarcity at
household level cannot be ascertained because of lake of literature on the
subject but numerous water supply disconnections to defaulting rate payers
reported in local press suggest that quite a number of people do not have
access to potable water in Bulawayo. The third urgent water related issue
prioritised by the UN is the Water for life Decade of 2005-2015. It was
launched by the United Nations for promoting the fulfilment of water related

Millennium Development Goals by 2015.

The talking points for the three urgent issues are potable water scarcity and
sustainable management of water resources. Musingafi (2011) alludes to

these talking points when he reports that one and half billion people in the
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world do not have access to safe water. It must be noted that the scarcity of
water initiates other scarcities such as that of food, good health and
sustainable livelihoods. To address this water crisis hence promote social and
economic development, a water resource management strategy that

promotes efficient and sustainable water use should be generated.

The current study is therefore anchored on the assumption that Water
Demand Management is a water management strategy that, if well
implemented can free extra fresh water thus contribute to equitable and
adequate sustainable water supply. On that score, it can assist the UN to
address the topical water challenges. Also, in the face of climate change
which has caused the water resource, renewable through it is, to be
unpredictable and scarce. Water Demand Management is necessary to
enable water users to meet their water needs using available supplies. Thus
Water Demand Management can be used to promote the attainment of Africa
Vision 2025 and the two millennium development goals by 2025 and 2015
respectively. The current study collects information about the Water Demand
Management, implementation success stories, and other attempts to validate
the relevance and effectiveness of WDM as a contemporary water
management approach. Bulawayo, Zimbabwe’s second largest city is used
as a case study in this investigation of the effectiveness of Water Demand
Management in addressing water scarcity in the context of a city.

1.3Linking the present study to Development Studies as a discipline

The current study is relevant to Development Studies as a discipline in that
availability of water is vital for any developmental endeavour. There are many
theories of development. One example is the development theory which views
development as industrialisation and economic growth , whose benefits will
trickle down to uplift the standards of living and human security of the poorest
of the poor (Rondinell: 1993). The other one is Alternative Development which
views development as a process of alleviating poverty and ensuring that
communities meet their basic needs. Alternative Development is close to
Rondinell (1993)'s adaptive development. In addition there is Post

Development theory, which is an antithesis of developmentalism and
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champion’s for the use of indigenous knowledge systems and community
endemic resources both to define and carry out their developmental agenda
(Esteva and Prakash 1986). Post development is endothermic development.
Again there is the Washington consensus (Taylor 1997), which prescribes a
package made of IMF financial stabilisation policies, world bank market
deregulation policies and Margaret Thatcher's privatisation of public
institutions agenda as lessons from the success of China and Vietnam.
Observably, there also have been negative lessons learnt from the failure of
structural adjustment programmes which had tried to replace the state under

Washington consensus (Taylor 1997 in Stewart 2008).

The current study contends that the basic goal of development acknowledged
in all development discourses is that of enabling societies to secure improved
well- being and human security. That being the case, it becomes relevant to
investigate current water politics in a discipline such as Development Studies
because water is critically important for any development endeavour. Water
scarcity stifles any development activity. Overcoming or adapting to or
mitigating water scarcity should be the primary focus of any effective
development endeavour. It is therefore envisaged that a study such as this
one will contribute significantly to the development discourse by
recommending Water Demand Management as a tool that can reconstruct
potable water in the cities thus help alleviate poverty and promote

development in the cities.

There is an urgent need to investigate the effectiveness of Water Demand
Management and advocate its use because water scarcity is real and global.
Although there are many debates on global water crisis and representations
of water scarcity, some of which will be discussed under the literature review
section, however this study maintains that water scarcity is real and the city of
Bulawayo is a representative case. Some scholars postulate that global water
crisis is either in the future or is imagined. For example Rijsbeman (2006)
does not give a conclusive answer as to whether water scarcity is real or
imagined but postulates that the North is not water scarce but arid places with
concentrated very high population such as central and west Asia and North
Africa are water scarce. However his assertion is refuted by literature such as
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The ODI (2001:1) which contends that there is a “global water crisis” as much
as there is rapid climate change that is eroding the hospitability of the globe to

human life.

To add onto that, the UN water intiative (2007:3) sums up the global nature of
the water crisis when it records that “ ... in November 2006 national media
sources reported local but high profile shortages in parts of Australia,
Botswana, Canada, China, Fiji, Uganda, United Arab Emirates and United
States of America”. This observation buttresses the argument that all parts of
the world, (except for Europe), that is North America, South America,
Australia, Asia and Africa have cases of water scarcity. Rijsbeman (2006)’s
assessment of water scarcity is limited (Treunicht 2008) and the global nature
of water crisis is a given. Such a level of water insecurity makes it urgent for
scholars and institutions to investigate effectiveness and relevance of
contemporary water management approaches and contemporary water
debates and make recommendations for their operationalisation to promote

sustainable development and human security.

Global water scarcity being a given fact (Treunicht 2008), water crisis in the
cities of the globe naturally becomes a given also. Water scarcity is severe in
cities because of dense populations and high demand for water to service city
life style needs. Also extended droughts due to climate change are
exacerbating water crisis in the cities. The fact that cities are water scarce is
evident in research reports. For example Johannesburg’s water demand
outstripped the Vaal supply long back (McKenzie and Wegelin 2008). Also
Windhoek, Gaborone, Mutare and Bulawayo suffer water crisis (Gumbo, Juizo
and Vander Zaag 2002). Again Tamil Nadu in India is water scarce (Bhatia
etal 2006).Tauranga in New Zealand has a water crisis (Smith, Macdonald
and Wilson 2011). Furthermore South East Queensland and Cairns
municipalities are water scarce in Australia (Spinks, Fielding, Russel and
Prince 2011 and Cairns 2009). To add onto that Olmsted and Stavins (2007)
observe that water crisis is less severe in England compared to the arid states

of American West.

17




The list supports the position that water crisis in cities is real and global. Well
researched and effective interventions need to be deployed to mitigate water
crisis in the cities. Available interventions include Resource Augmentation,
water conservation, integrated Water Resource Management and Water
Demand Management. The last three interventions focus on demand side of
management while resource augmentation is on the supply side. The
interventions on the demand side need to be planned and implemented with
due care since they are premised at crossroads with the water entitlement
paradigm by the citizenry. The study takes the view that Water Demand
Management dominates the current water debates and thus requires an
investigation that will uncover its effectiveness in mitigating potable water
crisis in the cities and recommend its use in the cities to fight water poverty

and promote development.

The traditional approach towards solving water scarcity has been water
source augmentation. However contemporary water scholars argue for a
deviation from water source augmentation or what Turton (2002) calls the
hydraulic mission. For example Winpenny (1994) argues that resource
augmentation is costly and environmentally unfriendly. Turton and Meissner

(2000) say that paradigms in water planning and management have shifted.

First water was considered not an economic good. The emphasis was on
constructing many dams to ensure enough supply of this resource which is a
human right. The next view was that water is an economic good. Emphasis
was on providing water at market prices which is challenged by pricing
procedures and inaccessibility of water by the poorest of the poor. Again there
is a contemporary water perspective which says that water is both a social
and an economic good so it must be saved through efficient use yet made
accessible to all.

In the light of this evolution in water management thinking, Water Demand
Management becomes the best contemporary approach. It has the potential
to ensure both saving and accessibility of potable water. In their contribution
to water debates Postel (1998), (1999) and (2008) and Gleick (2000), (2002)

and (2003) in Treunicht (2008) contend that resource augmentation is not a
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sustainable intervention in solving the water crisis. Gleick (2002) and (2003) in
Treunicht (2008) proposes a soft path of managing the water crisis by making
the best use of available water. Such advocacy by acclaimed water resource
scholars persuaded the researcher to investigate the effectiveness of Water
Demand Management in mitigating critical water shortages in cities with

reference to the city of Bulawayo.

1.4 Research problem

The research investigates the effectiveness of Water Demand Management in
dealing with the water crisis in cities and uses Bulawayo as a case study.
Bulawayo has a water crisis. Mkandla (2005) supports this observation when
he contends that Bulawayo’s water demand surpassed supply in 1979 when it
had a population of 390 000 people. Although the availability of water is
replenished every rain season, however the import of the above observation
is that that the total capacity of all the five Bulawayo supply dams cannot meet
the water demand of a current population of about one million residents (City
of Bulawayo: 2012).

The above intimation also supports the position that the water crisis in
Bulawayo is also caused by population growth. The above observation is from
an engineering perspective and seems to be proposing resource
augmentation as a solution to the water crisis in Bulawayo.Muchaparara
(2004) and (2008) adds to the above perspective when he notes that the last
supply dam for Bulawayo was constructed in 1976.Although Muchaparara
(2004) and (2008) is writing from a geopolitical and not an engineering point
of view, his solution for the Bulawayo water crisis is the same with that of
engineers because the position of his argument is that water shortages were
deliberately induced politically, by not constructing additional dams for the
city, to punish Bulawayo for not supporting the ZANU PF administration.
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Although the present study is not interested in the above research trajectory it
however benefits from the above mentioned research conclusion that
Bulawayo water scarcity is real as corroborated by findings from various fields
of study. One is compelled to argue that the water crisis in Bulawayo is
demographically induced since the same five dams of 1976 are serving the
current over a million people (City of Bulawayo 2012). Water scarcity in the
city is also induced by climate change since the region now experiences
longer droughts among other factors. Thus water crisis in Bulawayo meets
three of the four categories of water demand by Falkenmark etal (2007) which
are demand driven blue scarcity, population driven blue scarcity and climate
driven blue scarcity. Newspapers are awash with stories of critical water
shortages in Bulawayo prompting the city to use water shedding for up to
72hrs a week in 2008 and 96 hours in 2012 (Newsday). Bulawayo is using
Water Demand Management as one of its intervention strategies hence

makes it a good case for a research such as this one.

Water Demand Management, a contemporary water management tool has a
potential to mitigate water scarcity by reconstructing water, which according to
Ohlsson (1999) is a first order resource. It can achieve this through promoting
efficient use and conservation of water. It has been successfully used to
increase the availability of water in the cities of both developed and
developing countries that are water scarce. The tool has delayed the need for
new water sources in these areas. Sibanda ( 2002: 9) writes that “In
Zimbabwe the city of Bulawayo has pioneered Water Demand Management
as a water resource management tool” thus confirming that Bulawayo uses
water demand management to deal with its water crisis hence is a good case
study for a research such as this one. Given that the city of Bulawayo is using
Water Demand Management, the study intends to establish the effectiveness

of the water management tool in mitigating water crisis in the city.

Although Bulawayo is using water demand management, it is still
experiencing an increase in potable water scarcity and is failing to realise its
water demand target levels per day for example council minutes show that
water demand is above target 120000 cubic meters per day. The writer wants
to find out if water demand management is producing desired results in
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Bulawayo. It also wants to appropriately record the contribution of Water
Demand Management in mitigating water scarcity in Bulawayo. It remains not
clear to this author whether the current water question in Bulawayo is a clear
instance of insufficiency of water demand management as a tool, failure by
the city to implement the tool or water demand management implementation
has been over stretched to limit, a new source might be long overdue for

Bulawayo.

1.5 Research topic

The research explores the contribution of Water Demand Management
towards water provisioning in Bulawayo. Rijsbeman(2006)building on the soft
path to water scarcity management proposed by Gleick(2002) and (2006)
contributes that an approach to water management that focuses on
maximizing overall water productivity would be most suitable to deal with
water scarcity. The term soft path to water management was coined by Gleick
(2002)and (2003) building on Amory Lovins’ soft path in the energy sector
which emphasized efficient energy use of oil to delay its total exhaustion
(Rijsbeman 2006).

Although Water Demand Management is receiving recognition as a soft
alternative to resource augmentation which is too expensive (financially and
ecologically) for poor countries such as Zimbabwe, it however has its own
limitations. Molle and Turral (2004) in Rijsberman (2006) observe that
although Water Demand Management has great potential for preventing water
supplies from total collapse (mitigating water scarcity), however its potential is

overrated.

The research topic of the present study therefore was constructed with the
view to guide a study that unpacks the actual contribution of Water demand
Management towards mitigating water scarcity. The study thus describes
what is being done by the city in terms of Water Demand Management

measures which can be credited for mitigating the water crisis. It explores how
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what is being done in respect of Water Demand Management can be best
done or can be done differently to achieve the best of results in the
circumstances hence contributing to development and human security for the
people of Bulawayo. It also highlights the shortcomings of Water Demand

Management in dealing with potable water scarcity in the city of Bulawayo.

1.6 Motivation of the study

The study attempts to bridge the gap between the theory and practice of
water management. Turton (2002) borrows Giddens (1990)’s language of
reflexivity to argue for water demand management as a reaction to solve the

negative results of water scarcity when he says that:

Reflexivity constitutes an empirically verifiable indicator
of the effectiveness of water policy as an output of any
given institutional arrangement, because it shows the
ability of the management unit to reduce the deficit and
realign the demand for water within the sustainable
levels of supply( Turton 2002:25)

If water demand management approach has such a noble goal of ensuring
institutional resilience to water scarcity then how best is water scarce
Bulawayo making of it? It has been written extensively that water demand
management enables institutions and communities to adapt to water scarce
conditions in the agriculture sector hence it is an alternative way of dealing
with water shortages. The results of an investigation into water demand
management will help Bulawayo deal with the water crisis and will help
interrogate the distance between theory and practice in respect of water

demand management as a policy and tool of development.

The study is also motivated by the writer’s painful experiences of failing to get
water from taps during the last months of the dry seasons in Bulawayo. The
author is contributing towards the solution of Bulawayo’s water problem by
describing how, in the language of Gleick (2002) and (2003) the soft path to
water crisis can be effectively implemented in Bulawayo. The research is also

motivated by literature that reports failure of the water management strategies
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to resolve potable water scarcity. For example Bulawayo city council Future
Water Supplies and Water Action Committee minutes of 24 June 2011 and
March 2012 show that the city’s daily consumption rate was 122 000m?3 and
141 037m2 in May 2011 and February 2012 respectively against the ration
target of 120 000m3 a day. This failure by the city to attain sustainable
demand for potable water prompted this researcher to interrogate the
effectiveness of Water Demand Management as an approach that is currently
dominating water debates as a sustainable alternative for dealing with acute

water shortages in the cities.

Furthermore Masuku and Kubare (2010) report that the combined supply of
five reservoirs for Bulawayo is 58, 95 million m3 a year while demand is 94
million m3 a year. The report is from an engineering perspective and
advocates resource augmentation as a solution to water scarcity. In
Zimbabwe bulk water is provided by the state since 1976.The state is
bankrupt. The Matabeleland Zambezi water projected conceived since 1912
(Newsday) will take another very long time to start and complete. Water
Demand Management is the only feasible alternative in the prevailing
circumstances in Bulawayo. Literature points to a dire water crisis in the city of
Bulawayo since demand has far outstripped supply hence the relevance and
urgency of a study such as this one which investigates the contribution of
water demand management measures towards reducing water demand to
desirable or sustainable levels. The researcher hopes that the study will
consolidate the commitment by the city (both water managers and users) to
implement water demand management measures hence be better positioned
to deal with the water problem thus creating an environment conducive to

development.

1.7 Research questions

The research assumes that Bulawayo city council is still using Water Demand
Management and has through experience perfected and adapted several

WDM measures. The questions that this research answers are:

a) What are the Water Demand Management measures that Bulawayo is
using to mitigate the scarcity of potable water?
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b) What are the measures that have been discarded on the way and why?
c) Is Water Demand Management mitigating the scarcity of potable water

in the city of Bulawayo?

1.8 Research objectives

The study aims to achieve the following objectives:

a) It will establish if Water Demand Management is adding value to

Bulawayo’s fight against the scarcity of potable water.

b) It will recommend ways of strengthening the implementation of Water
Demand Management in Bulawayo so that it can significantly contribute

towards mitigating the perennial scarcity of potable water bedevilling the city.

1.9 Explanations of research design and methodology

Bhattacherjee (2012:35) succinctly explains research design when he defines
it as™"... a comprehensive plan for data collection in an empirical research
project... (This)...must specify....the data collection process....the instrument
development process, and...the sampling process”. A clearly conceptualized
research design guides the researcher and validates the research product as

scientific work.

The investigation uses qualitative research from an interpretative paradigm.
Blanche etal (2006) explain that qualitative research is suitable for a research
such as this one because it allows the researcher to explore selected issues
in detail with openness as they recognise and try to explain the groups of
information that emerges from collected data. The exploration of the level of
contribution of Water Demand Management requires an open and inquisitive

interaction with data by the researcher.

The study uses Bulawayo as a case study because it assumes that the water
scarce city has been formally using WDM since the 1990s thus has rich

experiences with the water management paradigm. One hundred copies of a
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questionnaire were distributed to residents purposively sampled from high
density and low density suburbs to find out resident’'s knowledge of and
compliance with water demand management measures implemented by the
city of Bulawayo as well as to determine the level of Water Demand
Management by the city. The study also collected the assessment of the
effectiveness of WDM in mitigating water challenges from the residents. Four
questionnaires were distributed among the city of Bulawayo Water
engineering department workers to collect expert views about the

effectiveness of water demand management in the city of Bulawayo.

Interviews were also used. Three senior City of Bulawayo workers were
interviewed, one from Water distribution engineering section, one from water
pricing section and one from the public relations section. One official was
interviewed from the Bulawayo Progressive Residents Association to get input
from the civic society as well. Focus group discussions were also used. Five
discussants explored the suitability of Water Demand Management as a
suitable solution to water scarcity in the city of Bulawayo. Document analysis
is also used. For example the study analysed the 2012 City of Bulawayo
Water Demand Management Business plan obtained during the interview
session to extract important information about the city’s experiences with
Water Demand Management and its future plans for the strategy. It also
extracts data and information about the contribution of WDM towards
mitigating water scarcity in Bulawayo from city council minutes, newspaper
articles and published papers. The author hopes that the selected research
design and methodology will help the study gather valid and useful data
towards answering the research questions and fulfilling the objectives of this

research.

1.10 The delimitations of the study

The scope of the study is reduced to levels manageable to this researcher,
yet remaining broad enough to allow for collection of enough data that
enables the research to answer the important questions and fulfil its

objectives. Water scarcity is a very broad and extensive concept. The study
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focuses on potable water scarcity (inadequate supply of clean domestic
water) in cities with specific reference to Bulawayo. The focus of the study is
further scaled down to interrogating how water demand management
measures are contributing towards mitigating the water crisis in the city of
Bulawayo. The nucleus of the study is how are water pricing, water rationing,
water restrictions, public campaigns and education and consumer water use
behaviour change as WDM strategies contributing to Bulawayo’s fight against

the scarcity of potable water.

1.11 Limitations of the study

Findings about the contributions of water demand management in mitigating
water crisis in Bulawayo are not to be assumed because the case study is not
representative of world water scarce in cities. The findings are relevant for
improving the fight against critical potable water shortages in Bulawayo. The
completion of questionnaires was hampered by English language as some
respondents left some questions unanswered. Also the residents’
guestionnaire was too long so it could have been boring for respondents to
patiently go through it in honest. The other limitation is that the study is also
premised on lessons learnt from some of the successful stories in the
implementation of Water Demand Management in some cities of the world. It
is fact that WDM is not only country but is also city specific hence not
replicable.

1.12 Outline of the Thesis and chapter contents
Chapter one: Introduction

The chapter lays the background and context of the study and identifies the
research area and introduces the research problem, research topic,
motivation of the study and research questions, explanation of research
design and methodology. In addition, the scope and limitations of the study as
well as the organisation of the study into its respective chapters are fleshed

out.
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Chapter two: literature review/ theoretical framework

The literature review and theoretical framework of the study explains some
contemporary debates on water scarcity. It briefly traces the history and
context of WDM. It goes on to define Water Demand Management as a water
management theory. It reviews literature that explains the origins and
characteristics of Water Demand Management. It highlights some cases
where water demand management measures mitigated water scarcity in
cities. The theory of planned Behaviour is explained as an analysis tool and
potential catalyst for successful implementation of water demand
management measures. Summary of main findings and arguments are

presented in the conclusion of the chapter.
Chapter three: historical subject background

The chapter highlights potable water scarcity in the city of Bulawayo. It gives
the history of Water Demand Management in the city of Bulawayo
documenting successes scored then. It states the contemporary Bulawayo
water debates and issues emphasizing the critical nature of potable water
scarcity. It identifies issues that make the study such as this one important to

the Bulawayo water question.
Chapter four: research design and methology

The Chapter presents design and methodology followed during collection of
data from the city of Bulawayo, sampled residents and organisations. The
chapter explores sampling procedures, data collection instruments, data

collection and data analysis used in the study.

Chapter five: Results: presentation and discussion
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This chapter is central to the present study in so far as it constitutes the
presentation of results of the research. It is in this chapter that the principal

observations and crowning arguments of the study are presented.
Chapter six: summary, conclusion and recommendations

The chapter summarises and discusses the findings of the investigation into
the contribution of Water Demand Management towards addressing the
critical shortage of potable water in the city of Bulawayo. The findings are
discussed in terms of the literature studied. The theory of Planned Behaviour
is also used to interpret the findings. Recommendations for effective
implementation of Water Demand Management in Bulawayo and for further

studies are also presented.

1.13 Conclusion

This chapter has provided a context and background to the present study.
The relevance of Water Demand Management as a possible remedy to the
perennial scarcity of potable water in Bulawayo has been introduced. The
objectives of the study, its accompanying research questions and the nuances
of the topic have been explained in this chapter. Besides a profile of the
limitations and delimitations of the study, a profile of the chapters of the study
and their respective contents has been elaborated on. This chapter, in its brief
and introductory manner lays in empirical terms the foundation of the total
study as presented in this thesis. From here this study progresses to the

literature review and theoretical framework.
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2:0Chapter two

Literature review and theoretical framework

2.1 Background
As the literature review and theoretical framework part of the study, this

chapter posits to flag observations and arguments of scholars that help to
illuminate the intentions of the present study. This chapter provides a wide
exploration of the nuances of literature that is relevant to the questions and
objectives of the study, and prepares for a much detailed treatment of the
topic which is provided in the chapters that follow. From the vantage point of
the discipline of Development studies, this chapter seeks to examine the
scarcity of potable water as a developmental challenge, and Water Demand

Management as a possible remedy.

Residents in cities depend on taped potable water. Water cannot be
manufactured in a laboratory nor explained into existence through strenuous
mental exercises. It falls as rain (according to the precipitation cycle) and is
captured in catchment systems such as river basins and dams. It is
abstracted from the dams as raw bulk water and pumped into water works for
purification. After purification it is pumped into reservoirs for storage from

where it is distributed to residential properties for use.

Population growth in a city calls for more water abstraction than a water
source can supply. Gleick (2000: 127) notes that the world population has
grown from 1, 6 billion to 6 billion from 1900- 2000) and Sandra Postel in an
interview with the Fresh Water organisation on 12 February 2013 adds that
world population currently stands at 7 billion and projects it to 8 billion and 9
billion in 2025 and 2050 respectively (Fresh water.org).The growing numbers
in world population explain rapid population growth in the cities. Falkenmark
etal (2007) calls an increase in water demand induced by growth in people

numbers population driven water scarcity.

Also some cities are located in semi arid to arid regions where there is

insufficient rain fall hence are water scarce. Again some cities are located “...
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in upper catchments where there are no larger streams...” (Molle and Berkoff
2006: v).The above observation is more characteristic of the city of Bulawayo
water scarcity. Climate change is also contributing to water shortages due to
longer droughts or heavy storms. Potable water is also lost along distribution
networks to leaks and theft (Non revenue water) before reaching users. A lot
of potable water is also lost to own property leaks (tapes, meter connections
or cisterns) and non conservation use behaviours by citizens. Falkenmark etal
(2007) call this demand driven water scarcity. One of the potential benefits of
Water demand management is that it can suppress water demand arising
from these cases and lead to equitable and sustainable use of available water
resources. The chapter explains contemporary water scarcity debates and
issues. It defines water demand management and reviews literature that
explains and characterise water demand management. It discusses the
potential benefits of Water Demand Management. It highlights some cases
where water demand management mitigated water scarcity in cities. It also
explains the theory of planned behaviour in terms of water use behaviour
analysis. The summary of main findings and arguments are presented in the

conclusion of the chapter.

2.2 Contemporary debates and issues on water scarcity representations

An explanation of potable water scarcity is necessary for a research such as
this one because it simplifies key terms of the study. The study explains
potable water crisis as critical shortage or dire clean domestic water supply
insuffiency. Potable water crisis describes unfavourable living conditions as a
result of water scarcity. The city of Bulawayo is experiencing perennial
potable water crisis. The city is unable to supply enough water to its citizens
without intermission. Valuable time for development activities is lost by
citizens to attending to water shortages. Development financial resources are
channelled to fighting diseases caused by critical shortage of water. Families
are unable to complement their incomes through domestic gardening. Human
waste resulting from failing sewage system and use of bush toilets is common
sight on the city of Bulawayo ground surface. It is therefore very urgent to
investigate if Water Demand Management is mitigating water scarcity in the

City of Bulawayo. However debates on representation of water scarcity must
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be discussed first in order to contextualise the study and link it with other

related academic outputs.

Reviewed literature gives different and at times contesting views about the
meaning and representation of water crisis or critical water scarcity. The study
groups these debates into four categories. The study explains these debates
to help expose the nature and extent of potable water crisis in the city of

Bulawayo.

2.2.1 Water crisis as a threat of absolute inadequate water supply.

The above debate is advanced by classic water literature such as Sandra
Postel (1999) who says that “the era of water scarcity is upon us....” (Mahayni
in Harris, Golden and Sneddon 2013:40). It is supported by Gleicketal (2009),
UNESCO (2009), (2006), (2003) and UNDP (2006) in Mahayni in Harrisetal
(2013:35) who add that “....we are in the brink of a global hydrological crisis”.
The oxford advanced learners dictionary (2010:177) says that the word brink
describes being “.... almost in a very.... dangerous situation....” It also says
that “....if something in the future is almost upon you ...it is going to happen
very soon” ( Oxford advanced learners dictionary 2010).Therefore to say that
the world is in the brink of a hydrological crisis is synonymous with saying that

the water crisis is upon the world.

The set of literature referred to above posit that water scarcity is just a
perception. It represents water scarcity or crisis as a present fear about likely
critical shortage of fresh water which will affect the whole world in the near
future. The fear of imminent water shortages is based on the work of Sandra
Postel (1999) as analysed by Gleick (2009) in Harris etal (2013:36) which
reports that world fresh and usable water is 2,5% of the total earth water mass
and 70% of fresh water is in form of ice. Baseline computation of the figures
proposed by Sandra Postel (1999) shows that only 30% of the 2, 5% is
accessible to the world for all the various and sometimes competing water
needs. It is further observed that 97% of the 30% of 2, 5% of accessible world
fresh water is ground water and 3% is in rivers and lakes (Postel 1999 and
Gleick 2009 in Harris etal 2013).
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A bleak picture of future water supply is painted by the above statistics.
Representation of water scarcity as an inevitable and imminent state of
absolute critical water shortages begs for an urgent paradigm shift in water
management that allows for strict and committed water conversation as a
survival strategy. Although the above representation of water scarcity has its
own shortcomings, however it serves as a good starting point for an argument

for Water Demand Management.

The representation of water scarcity above is useful for water managers,
policy makers and citizens. It is forward looking and promotes proactive
responses to imagined water scarcity levels. It is useful for the management
of the water situation in the city of Bulawayo in that while the city is facing
perennial water problems already but the situation is yet to intensify. The
above representation of water scarcity has the potential to construct a useful
community understanding of water availability that promotes responsible and

hence sustainable water use behaviours.

One of the limitations of the above representation of water scarcity and
debate thereof is that it is not able to discretely explain water crisis as
experienced by different individual parts of the world. Linton (2010) and Mehta
(2005) in Mahayni in Harris etal (2013; 36) elaborate the above point when
they observe that “...... these statistics can be misleading because they
overlook substantial geographical differences in fresh water supply access
and perception”. The representation of water scarcity is discordant with local
experiences, local perceptions and local histories of critical water shortage.
For example, the city of Bulawayo is facing critical perennial water shortages
already and not in some future. Water scarcity in the city is not imagined nor
is it an impending or imminent threat. It stands true that the analysis has some

inadequacies.

The other limitation of the above representation of water scarcity is that it
views critical water shortages as absolute. It does not sufficiently factor into
the debate the fact that water is a renewable resource. Again climate
variability, touted as a limiting factor to water renewability is not a sufficient

explanation since it will not only lead to long dry spells. Climate change will
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result in some areas becoming drier and some areas becoming wetter (Muller
2006 in Treunicht2008). Therefore the foundation of the global water crisis

representation has a fault line.

The above debate bases water scarcity construction on mental or academic
hunches. Such representation of scarcity thus opens itself to a flurry of
debates that seek to approve it as fact or disprove it as fiction (Rijsberman
2006). While the debate is good enough to conscientise stakeholders about
conscious water use it is not a sufficient tool for mobilising action against real
and present water scarcity as in the case of Bulawayo. Water crisis in cities
such as Bulawayo is not an imminent situation or condition. Mangizvo and
Kapungu (2010) aptly describe the nature of water scarcity in Bulawayo when
they say that water is scarce in a physical sense in Zimbabwe’s major cities
that include Kadoma and Bulawayo. Thus the city of Bulawayo is facing an
actual critical water crisis at present. The state of water scarcity in Bulawayo

needs urgent action and not a plausible debate.

In conclusion one may say that the above debate challenges the study to
suggest that the city of Bulawayo is experiencing total scarcity. Total scarcity
is used by this study to describe potable water scarcity from all senses or
perspectives. Rijsberman (2006:17) contends that it is difficult to determine
whether water is scarce in the physical sense .... (or).... whether it is available
but should be used better....” The implication of the above guotation is that
there are different senses of scarcity. The study suggests that water scarcity
proposed by Postel (1999) and Gleick (2009) can be classified as inductive

water scarcity.

Water can be scarce in a biophysical sense. Quality scarcity obtains when
clean water is in short supply because water sources are polluted. The water
scarcity index or the Falkenmark indicator (Rijbersman 2006:7) “....
represents scarcity as a relationship between water availability and human
population ..... ” Inability to supply adequate potable water due to collapsing
purification plants and network of distribution pipelines is poor infrastructure
scarcity. In light of the above typologies of scarcity the city of Bulawayo is

experiencing perennial total scarcity of potable water because all other forms
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of scarcity highlighted above are complementing physical scarcity to produce
a water crisis. It is for that reason that Bulawayo water question needs urgent

attention.
2.2.2 Definition of water scarcity

Wolfe and Brook (2007; 99) note that “scarcity is an ambiguous concept.”lt
means different things to different people or in different contexts. They further
observe that “scarcity is a more complex concept than simple ratios can
indicate’(Wolfe and Brook 2007: 105). They propose a comprehensive
definition that separates the complex concept into physical social and
economic orders. According to the above authors physical order is the actual
absence of water while the social order is shortage of water which is induced
by political and cultural dispensations obtaining in a given locality. On the
other hand “according economic definition of water scarcity, water resources
are valuable because they are limited compared to demand” (Wolfe and
Brook 2007:100). The above representation of scarcity is a positive departure
from imagined or inductive scarcity. It deals with the present or felt water
situation. This study views different orders of scarcity as entry points for

intervention strategies to mitigate water scarcity.

Wolfe and Brook (2007) use Ohlson and Turton (1999) to further come up
with an alternative view of water sarcity that is again made up of three levels,

namely second order and third order scarcity. They note that:

First order scarcity stems from actual or perceived inadequacy of
supply, given levels of demand that are presumed to be largely if not
entirely outside policy control. (Wolfe and Brook 20007:102)
Their discussion of first order scarcity captures the features of actual or
present and felt physical scarcity as experienced in the city of Bulawayo and
perceived or imagined scarcity as ( brink of global water crisis or water crisis
upon us) as postulated by Sandra Postel (1999) and Glerick( 2009).

The second order deals with scarcity of water due to lack of what Ohlson and
Turton (1999) call adaptive capacity. It includes “good management; and

economic efficiency.... demand side management ....” (Wolfe and Brook
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2007:103). The second order is more about responding to than defining water
scarcity. However it is helpful in explaining the representation of scarcity as
currently experienced critical water shortage that has to be confronted as
opposed to the notion that water scarcity is present fear for some expected

critical water shortage.

The third order presents scarcity from a political or cultural point of view
(Wolfe and Brook 2007). Rosegrant (2002) in Wolfe and Brook (2007)
simplifies the third order of scarcity when it observes that it is about availability
of approaches that address water demand by advancing reasons for use of
water efficiently, by challenging rationale behind using water in toilets and for
irrigation in arid regions as well as challenging the use of potable water to
wash cars and for watering loans. The third order of scarcity is more about
dealing with scarcity than simplifying the complex concept. Its usefulness to
the study such as this one is that it introduces the soft path (Wolfe and Brook
2007 and Gleick 2002) to dealing with scarcity. It is the conclusion of this
study that both the second and third orders of scarcity as presented by Wolfe
and Brook (2007) are sides of water scarcity mitigation approaches. Good
water Demand Management which is an element of the second order can be
effectively enhanced by refraining from putting potable water into uses that
cannot be justified or that can be avoided which is an element of the third
order.

2.2.3 Water scarcity is a fallacy?

Mehta (2008) dismisses the notion of water scarcity when it contends that
“....water is a renewable source, its availability is constantly subjected to
variation depending on the hydrological cycle”. The work cited above
suggests that water availability falls during the dry seasons and increases
during the wet seasons. Mehta (2000:4) puts its position clearly when it states
that “.... It is fallacious to see water scarcity as something that is constant and
permanent.” Mehta (2000:5) adds that “....in sum it is wrong to conceive
water scarcity in absolute terms....”The above contention helps the study to
explain that although the city of Bulawayo is experiencing total water scarcity

but supply eases during good rain seasons. The explanation however does
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not take away the fact that the city is experiencing critical water shortages
since good rain seasons are now rare in the region due to climate change.
The other implication of the above quotation is that water can be temporarily
physically scarce. The above representation of scarcity is true only to areas

that have reliable wet seasons unlike Bulawayo.

The position about scarcity suggested above also seems to lack credibility in
that it underestimates or totally excludes the possible negative impact of
climate change on water renewability in some parts of the world. Furthermore
the representation of scarcity is not discrete in terms of analysing water
availabity in different geographic regions since different parts of the world
experience different weather and climatic patterns. One other central
weakness of the above representation of scarcity is that it is anchored on
spirited denial of the existence of critical water shortages. Strong denial is
undesirable as it has the potential to dumpen commitment to water crisis
mitigation efforts by water users since it promotes business as usual in terms
of water use. Although water scarcity may be a fallacy in some parts of the
world, it is a reality in Bulawayo. Mitigation of the water crisis in the city of

Bulawayo is an urgent necessity.

2:4:4Water unavailability is a symptom of money scarcity

There are water scholars who argue that water is not scarce in a physical
sense but rather in an economic sense. Anton (1995) in Molle and Berkoff
(2006:7) exemplifies the case when it notes that the situation in the Caribbean
and Latin America is “....economic (and) not physical scarcity.” To add onto
that, the Camdesus report in Molle and Berkoff (2006:7) notes that:

.the crux is money (and) not availability of water. (The
question should be)....where are we going to get the
money and not where are we going to find water. (Molle
and Berkoff 2006:7)

The above representation of water scarcity resonates with the entitlement
attitude which says that the powers that be should provide water as a matter

of obligation and towards fulfilment of citizenry human right. The debate is
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popular with water users and social science scholars. For example, in the
case of Bulawayo, Muchaparara (2004) and (2008), arguing from a
hydropolitics lens, blames the water crisis (in what he calls a dissident city) on
deliberate refusal by the state and government (between 1980 and today) to
fund construction of additional dams and related water infrastructure for the
city. He argues that water is used by the ZANU PF government as a tool for
punishing  Bulawayo for  supporting  opposition  politics  since
1980.Muchaparara (2004) and (2008) concurs with the above representation
of scarcity by implying that even for Bulawayo physical water is in abundance
including water from the Zambezi River. The central cause of the critical
shortage of water, according to the above argument, is refusal by central
government to avail money. Therefore according to the studies cited above
the question should be where the city will get money to harness water from

the Zambezi River which is about 450 km from Bulawayo.

The representation of scarcity under discussion is based on the belief that
water is an infinite resource. However the fact that climate variability and
anthropogenic factors are making some of the world’s rivers and basins dry
discounts the above debate and representation of scarcity. Also the fact that
Zambezi River is shared by many neighbhouring states discredits the notion
that water is abundant in the case of Bulawayo since the water is shared
among many states and there are inter regional processes and protocols to
be met before water can be abstracted by Zimbabwe. Again the fact that the
Zambezi water project for Bulawayo was mooted in 1912(The southern eye
2013-10-17) and still remains a pipe dream more than 100 years on bears
testimony that water can be physically scarce in one geographic area though
available elsewhere. Water is physically scarce in Bulawayo both as a city

and geographic area.

It is the conclusion of the current study that lack of money and not water,
though plausible and popular as a representation of scarcity, cannot be the
only best explanation for the water scarcity in the city of Bulawayo. The study
states again, for purposes of clarity, that the city of Bulawayo is experiencing
total water scarcity and something must be done to mitigate the effect of the

water crisis on human development and security.
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Contemporary debates on representation of water scarcity complement each
other in pointing to the need for a paradigm shift in water management.
Although each representation discussed above has its shortfalls or seem to
be an antithesis of other representations, however this study argues that they
are useful various lenses of viewing the water crisis in the cities. If the globe is
on the verge of hydrological crises then proactive measures should be
planned and implemented to avert the imminent negative situation of physical
water scarcity. The antithesis of imminent physical water scarcity is physical,

economic and social water scarcity.

The debate is useful because it implies that water management strategies that
can correct water scarcity induced by physical, social and economic factors
have to be planned and implemented to mitigate critical water shortages. The
argument that physical water crisis is a fallacy because water sources are
replenished by precipitation can be extended to show that forward and
effective water planning should be responsive to critical physical water
shortages during dry seasons as well as poor rain seasons. The debate that
money and not water is scarce can be extended to acknowledge that effective
water management strategies need to be generated and implemented to
mitigate water scarcity caused by inability by a water authority or a national
government to fund additional sources of water. The contemporary debates
selected aptly describe the nature and causes of water scarcity in the city of
Bulawayo. It is for that reason that the study represents the water crisis in
Bulawayo as total water scarcity. In the light of the above debates, the
present study seeks to find out if Water Demand Management is mitigating
water shortages in the city of Bulawayo that is experiencing perennial

multifaceted water scarcity.

2.3 Definition of Water Demand Management

Water Demand Management is a water reconstruction and sustainable water
use theory that is dominating contemporary water debates. Merrett (1997: 63)
in Turton (1999:18) contends that Water Demand Management is a complex
concept when he says that it “.....is a many headed beast.” Water Demand

Management means different things to different people. It is such conceptual
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plurality that is responsible for different versions of Water Demand
Management most of which are limited and produce limited results. The
observation suggests that at times poor understanding of Water Demand
Management as a theory hence resultant misapplication is responsible for

poor results of the approach in mitigating water scarcity in the cities.

Sibanda (2002), a former engineer in the city of Bulawayo conceptualises
Water Demand Management as “....... measures that improve efficiency by
reducing water use or alternative patterns of water use after
abstraction.”(Sibanda 2002:9). The strength of the definition is that it captures
the essence of Water Demand Management, that is, it is to address potable
water scarcity by releasing extra water through efficient end use or different
use or alternative sourcing. It also implies that Water Demand Management is
a shift away from supply augmentation emphasis which is economically,
ecologically and at times socially very expensive (Winpenny 1994). Water
demand Management proposes satisfaction of whatever water demand with
available water resources. However the definition omits the relevance of
Water Demand Management to water lost at abstraction, purification and

distribution networks levels for a start.

Turton (2002) is a full in-depth study devoted to the conceptualisation of
Water Demand Management both as a theory and a policy. The
comprehensive study makes a big statement about water scarcity and
development when it observes that water stress can hamper development
(Falken mark etal 1990 in Turton 2002). Turton (2002) argues that Water
Demand Management is a multi disciplinary endeavour. He uses reflexivity,
(Giddens 1960), Social ingenuity (Holmer - Dixon 1994) and First
order/second order resource (Ohlsson 1999) concepts to explain Water
Demand Management as a concept and policy in Southern African.

Reflexivity refers to efforts by a social group to deal with the undesirable and
unintended results of its previous actions (Giddens 1990 in Turton 2002).
Water Demand Management then is perceived as a policy by a water
authority that seeks to deal with water scarcity induced by human activity.

Falken mark (1984) in Turton (2002) buttresses this conceptualisation of
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Water Demand Management when he says that the ability to suppress water
demand and to do better things with available water can avert disasters

associated with water scarcity. Turton (2002:25) concludes that

....reflexivity  constitutes an empirically verifiable
indicator of the effectiveness of water policy as an output
of a given institutional arrangement, because it shows
the ability of a management unit to reduce the deficit and
realign the demand for water with the sustainable levels
of supply”. Turton (2002:25)

Such features of Water Demand Management make the theory the most

appropriate approach to deal with the Bulawayo water question.

Water Demand Management policies have opportunities of helping mitigate
potable water scarcity in cities. Turton (2002:13) links Water Demand
Management to development when he says that “WDM can be regarded as
being an empirically verifiable form of reflexivity in the water sector and as
such a measurement of sustainability in the development programmes”. Cities
therefore need to embrace Water Demand Management to deal with water
poverty and create an environment conducive to sustainable development.
Bulawayo which is water scarce can adequately benefit from appropriately

implemented Water Demand Management programs.

Turton (2002) also uses the concept of ingenuity to advance the
conceptualisation of Water Demand Management. Ingenuity is used by
Homer — Dixon (1994) to describe attempts by humanity to conquer and
control nature for the benefit of humanity. Technical ingenuity is use of
technology to control nature, for example Homer- Dixon in Turton (2002:3)
calls the golden age of supply sided water management or hydraulic mission
of the 1970’s (resource augmentation emphasis), the “technical ingenuity” in

water provisioning.

Most scholars that have studied water management agree that technical
ingenuity cannot satisfy ever growing demand for potable water alone, hence
the need to try to complement it through progressive and safe alternatives to

water management such as Water Demand Management. The author of this
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research subscribes to this position hence the commitment to investigate the

contribution of this theory with the view to advocate its use in the cities.

Water Demand Management is viewed as social ingenuity since it is about
controlling or adjusting human use of the water resource to levels of
sustainable supply as opposed to controlling water availability by increasing
supply sources to meet unsuppressed demand for the water resource. In the
case of Bulawayo source augmentation is not possible at present because of
lack of money. Also an additional source has to be far away from the arid
zone where Bulawayo is located. Drawing water from such a source will have
negative environmental impact because of distance to be covered by a
network of water pipes. Also water transported from far away distances tends
to be very expensive, far above reach of residents. There is therefore a need
to consolidate use of Water Demand Management in the city of Bulawayo to
ensure that current water supply is sustainably used to meet potable water

needs for the present and future generation of residents.

Postel 1997 in Turton (2002:10) gives an apt explanation of Water Demand

Management concept as social ingenuity when she says that

A new water era has begun. In contrast to earlier

decades of damming, drilling and diverting to gain

even greater control over water, the next generation will

be marked by limits and constraints...... (Turton 2002:10)
Although the above intimation refers to, in general, ordinary conservation
approaches including Integrated Water Resources Management and Water
Demand Management; it helps define Water Demand Management as a
concept of limiting or constraining water use to reduce its demand to
sustainable levels. Water Demand Management is not about subduing nature
to sustain human lives but it is about adapting to what nature can sustainably
supply to satisfy the water needs of the present and future generations while

caring for the environment at the same time.

The theory is ideal for the city of Bulawayo which is faced with a paradox of
rapid population growth against dwindling potable water supplies. This

research therefore intends to find out the contribution of Water Demand
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Management in minimising the magnitude and negative effects of water
scarcity in the city of Bulawayo with the view to promoting the consolidation of

its implementation in a city that needs it.

The third key pillar of the explanation of Water Demand Management as a
concept and policy by Turton (2002) is Ohlsson (1999)’'s three types of
resource scarcity. Ohlsson (1999) identifies scarcity of non- renewable
resources, scarcity of renewable resources and scarcity of social resources.
Ohlsson 1999 in Turton (2002) classifies resources into “first order” (which are
non renewable for example mineral ores and renewable such as water) “and
second order” resources like social resources required by communities to
adapt to scarcities of first order resources. Ohlsson (1999) in Turton (2002)
calls the second order resource adaptive capacity. Explaining Water Demand
Management from this light, Turton (2002: 25) says that, Water Demand
Management, as reflexivity (Giddens 1990, Beck 1992, 1995, 1996a, and
1966b, Allan 2000:29) should “....Involve....realign(ing) the demographically
induced water consumption curve with the sustainability of engineered water
supply”. The essence of the above explanation is that Water Ddemand
Management is about suppressing water demand resultant from population
growth to “reconstruct” (Karshina 1996) water to mitigate scarcity or to
enhance an epistemic community’s “adaptive capacity” (Ohlsson 1999 in

Turton 2002) to deal with a water crisis.

Turton (2002: 23) explains water reconstruction or water shortage adaptive
capacity as “structurally induced relative water abundance (SIRWA)”. He
argues that for example,if a city that faces water crisis (scarcity of first order
resource) but has social resources in good supply (man power, policies and
systems to successfully implement Water Demand Management), such a city
will have enough water to meet resident’'s suppressed and appropriately
prioritised water needs. Thus water crisis in cities can be managed through
structurally relative water abundance. It can be postulated that WDM is
structurally relative water abundance. The study wants to find out if the city of
Bulawayo which has first order resource scarcity is sufficiently using its

adaptive capacity to manage potable water scarcity.
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This study summarizes the illustrious work of Turton thus; Water Demand
Management is a concept that emphasizes use of social resources to avert
water shortages catastrophe and to promote sustainable use of available
water resources from available supply dams. Water Demand Management
can be used to help attain the water related Millennium Development Goals
and Africa Vision 2025. It can be used to mitigate water crisis in cities in arid

places such as Bulawayo.

However Turton (2002)’s explanation implies that water wastages occur at the
end of the potable water distribution pipe only. It does not deliberately address
managing real and apparent water losses along the pipe networks. Falken
mark and Lindh (1993) in Gleick (2000:132) emphasize the need that Water
Demand Management measures should address losses along the pipelines
when they contend that unaccounted for water in Mexico City can supply the
city of Rome. It is the position of this study that Water Demand Management
measures must, in the words of Turton (2002) structurally induce water
abundance by minimising loses at the dam, during purification, apparent and
real losses along distribution networks and losses due to inefficient end use
of potable water. The study calls this holistic and comprehensive approach
Total WDM (TWDM).This position is in keeping with a standard Water
Demand Management definition by Winpenny (1997: 297) which says that

Demand management is a policy for the water sector
that stresses making better use of existing supplies
rather than developing new ones” which implies better
use of existing supplies by suppressing demand from all
points. Winpenny (1997: 297)

Both Winpenny (1994) and Turton (2002) agree that Water Demand
Management should not be understood as a substitute for supply
development but rather as a complement. Winpenny (1994: 27-28) says that
“‘WDM alone is not sufficient for the sector...but had been neglected in the
past”. Turton ( 2002:3) says that “ There is no such thing as only supply sided
or demand sided management of water resources only, but rather a

continuum that ranges between these two extremes.” The cautionary
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statements by these two water giants suggest that Water Demand
Management mitigates water shortages where there is relative scarcity. New
supply sources must be developed where there is absolute scarcity and then
be managed through Water Demand Management measures to avert losses
and ensure equitable and sustainable use. This explains that Water Demand
Management is not a special laboratory that manufactures potable water but
rather a water management paradigm that complements traditional water

management approaches that emphasizes and enhances sustainability.

Other scholars shed more light on the explanation of Water Demand
Management. Savenije and Van der Zaag (2009: 99-100) define Water

Demand Management as

Development and implementation of strategies aimed
at influencing demand, so as to achieve efficient and
sustainable use of a scarce resource. (It) should also
promote equity and .... (It) seeks to achieve desirable
demands and desirable uses”. Savenije and Van der
Zaag (2009: 99-100)

Eagle (2010:) concurs with the above definition when he says that Water
Demand Management is a water planning and management paradigm that
entails developing and implementing strategies aimed at influencing
freshwater demand, so as to achieve efficient and sustainable use of one of
the scarce natural resources. Besides efficiency WDM should also promote

equity and environmental integrity.

Turton (2002: 39) operationalises efficiency when he conceptualises it as
“allocative efficiency” and “end use efficiency”. Allocative efficiency is doing
better things with available water resources hence saving and maximising
investment into water management. This aspect of Water Demand
Management targets and prioritises more allocation of water to profitable
sectors, for example minimising allocation to agriculture and maximising
allocation to industry. Allan 1996 in Turton (1999:29) proposes that “virtual”
water be used in less productive sectors to release more water to productive

sectors. Virtual water is water saved by importing instead of producing goods
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using local water resources. Virtual water can be used by societies that have
money but completely do not have underground water and thus cannot be an
appropriate alternative for financially poor Bulawayo. End use efficiency is
doing many things with one drop hence saving (Turton 2002).

In addition to Turton (2002)'s allocative efficiency and End use
efficiency,Gumbo, Juizo and Van der Zaag (2002:1) contend that Water

113

Demand Management seeks to “....increase the efficiency of water use and
involves an approach to water resource development and management that
critically analyses the water problem in a holistic manner.” Holistic analysis
signifies that Water Demand Management interventions should start right from

the supply dam up to end use.

Gumbo et al (2002) then conclude that in practical terms Water Demnd
Management is made up of water structural measures such as retrofitting,
recycling and re use of water, active and reactive leak detection and repair
and non structural measures such as educational and awareness campaigns,
restrictions on use, water tariffs structure policy and creative and innovative

presentation of utility bills.

Brandes and Kriwoken (2006:78) agree with the above when they intimate
that “WDM focuses on efficiency and includes education, water efficient
technologies, water restrictions, regulating regimes that promote reuse and
recycling and volume based conservation pricing”. Their list of WDM includes

both structural and non structural measures.

Kampragou et al (2011: 473) sum up the above conceptualisation of Water
Demand Management when they intimate that WDM “refers to the
implementation of a strategy that combines institutional, technological and
economic instruments, all contributing to more efficient water use”. Water
Demand Management was conceived and implemented as a strategy that
combines institutional, technological and economic instruments, all

contributing to more efficient water use.

“WDM was conceived and implemented as the broad framework of Integrated

Water Resource Management (Gumbo et al 2002). The above citation implies
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that WDM is a strategy within the IWRM paradigm. However DWAF 15 March
(no date) clarifies the status of WDM when it states that “WDM can be
considered as a component of water conservation.” The study contends that
Water Conservation, Integrated Water Resource Management and Water
Demand Management are contemporary water management approaches in
their own rights though they interface regularly. Water Demand Management
iIs of critical important interest because its output is sustainable use of
available water resource hence ensures adequate consistent supply of
potable water, saving cities’ finances that could have been used to construct
unnecessary additional supplies were demands not suppressed. It also
promotes ecological integrity since additional water sources constructions are
delayed or avoided through successful Water Demand Management

measures.

The last two practical applications of the conceptualisations of Water Demand
Management are price and non price Water Demand Management measures
and curtailment and efficiency Water Demand Management measures.
Olmstead and Starvins (2007:17-18) conceptualise Water Demand
Management as being made up of Price, that is“....uniform volumetric pricing
i.e. same unit price at all levels of water use, fixed water service fee, block

and seasonal pricing” and Non price, that is “....required or mandatory
adoption of water conservation technology, mandatory water use restrictions
and mixed non price conservation programmes.” (Olmstead and Starvins

2007: 28).

The typology is a slight departure from engineering (structural) and non
engineering (non- structural) classification because authors are from an
economic background. However the typology is important in that it helps
explain that allocative efficiency and end use efficiency (Turton 2002) and
non- structural measures (Gumbo etal 2002) can be enhanced through an

appropriate selection of pricing regimes.

Spinks, Fielding, Russel and Mand (2011:2) adopt a simplistic version of
Water Demand Management when they state that Water Demand

13

Management is a “....water saving strategy”.Spinks etal (2011), writing a
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baseline survey report of household water use in Australia; posit that
understanding how people use water and determining how sustainable levels
of water use can be achieved and maintained are critical elements of a Water
Demand Management programme. Their study is limited in that it implies that
water losses occur at household levels only thus negating many instances of

water loss from abstraction, purification, storage to distribution.

Based on such conceptualisation Water Demand Management focuses on
user behaviour and the study classifies Water Demand Management
measures into curtailment behaviour, which is deliberate water saving efforts
such as taking shorter showers, turning off taps when washing teeth and
efficiency behaviour which includes use of efficient appliances, retrofitting
and rain water harvesting. Curtailment behaviour is not capital intensive. It
can be included into the Bulawayo Water Demand Management mix and
improve the effectiveness of the approach in solving the water crisis. The
study wants to find out if the Bulawayo residents are embracing water
curtailment behaviour. It also investigates the deliberate efforts by the city to
promote such behaviour among its water clients and the impact of such

efforts.

Kayaga and Smont (2011) quote Savinije and Van der Zaag (2002) who
define Water Demand Management as the planning and execution of
strategies, policies, measures or other initiatives whose aim to influence water
demand to achieve efficient and sustainable use of scarce water resources.
They argue that Water Demand Management is not Water conservation. The
position helps to separate Water Demand Management from contemporary
water management approaches such as Integrated Water Resource
Management and water conservation. They posit that Water Demand
Management measures can be divided into four groups, which are *

structural and operational measures, economic, behavioural modification and
legal and institutional measures” (Kayaga and Smont 2011:11). The
conceptualisation of Water Demand Management such as this one embraces
the view that measures should save water in a holistic manner that is from the

source of abstraction up to the household. The study will use such a holistic
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conceptualisation when investigating the application of Water Demand

Measures in the city of Bulawayo.

Indeed Water Demand Management is a many headed beast (Merrett 1997)
because it has many facets and different explanations. However what is
academically interesting is that the different explanations of Water Demand
Management provide various measures for the approach hence enrich the
strategy than make it weak. Intervention alternatives can be extracted from
allocative/ end use efficiency (Turton 2002), structural / non structural (Gumbo
et al 2002), price / non price (Olmstead and Starvins 2007) and curtailment /
efficiency (Spinks etal 2011). Although water is a renewable resource
population growth and climate variability are fast diminishing that quality.
Water crisis in cities are testimony to that. It is the position of this study that
Water Demand Management can help mitigate water scarcity through
promoting efficient and sustainable management and use of available water

resources.
2.4 The Origins of Water Demand Management

An exploration of the origins is important to the study as this one since it gives
an indication of communities’ experiences with Water Demand Management
hence enough opportunity to study its success in solving problems such as
water crisis in cities. From the time origins perspective at least three groups of
literature emerge and place origins literature is conveniently classified into two
categories in this study. The exploration of origins in this study is neither
exhaustive nor authoritative history, but is an indication of longer experiences
with Water Demand Management and rationale for paradigm shift in water
management. It is relevant for this study since it will give successful Water
Demand Management implementation stories which will be used as control or
reference points when studying the performance of the approach in mitigating

water scarcity in the city of Bulawayo.

2.4.1 When did Water Demand Management start?

Some writers think that Water Demand Management is a twenty first century

water management paradigm. For example Pahl- Worst, Isendahl and
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Brugnach (2010) and Eagle (2010) hold the view that Water Demand
Management was developed at the turn of the twenty first century. Gumbo et
al (2002:1) support this view when they contend that “WDM (was) incepted as
the broad framework of IWRM after the Rio Earth Summit.....” The Rio
summit was held in Rio de Janeiro, Brazil in 1992 (World Water Development
Report (2009:303). The summit resolution referred as agenda 21, chapter 18
established IWRM to protect the quality and supply of fresh water resources
and environmental integrity (Salman 2005). Thus the scholars who have
studied water management conceptualise Water Demand Management as
either one of the components of IWRM or as a broad framework of IWRM
date Water Demand Management to 1992 or later into the 21st century when
agenda 21, chapter 18 objectives and activities, including IWRM had been

popularised.

However, an understanding of Water Demand Management as a water
management paradigm in its own right will collapse that held view and posit
that it is IWRM that was evolved and popularised during the period proposed.
Turton (2002) traces times origins of Water Demand Management from 1960s
to 1970s. Reisner (1993) in Turton ( 1999) observes that the 1960’s Ecology
protest movements against the American Hydraulic mission and subsequent
1969 National environmental Policy Act passed by the United States of
America government as well as the 1973 book on water supplies and
economic growth in an Arid environment by Martin and Robert as the start of
Water Demand Management. Turton (2002) adds more light on the origins of
Water Demand Management in 1960’s and 1970’s when he quotes Allan (
2000) and Gleick (1998) who concur that protests against Grand Canyon
dams ( called the American Hydraulic mission by Reisner(1993) in Turton
(1999) was the start of Water Demand Management thinking. Turton (2002)
continues to add that the Stockholm United Nations conference, on the
Human environment held in 1972, Mardel Plata Conference on water of
1977, International conference on water and environment in Dublin in 1992
and the United Nations conference on environment and development in Rio
de Janeiro in 1992 refined and operationalised Water Demand Management

paradigm. The held view is, however that Water Demand Management
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thinking started in the nineteen sixties and neither in the nineteen nineties nor

early twenty first century.

Finally Salman (2003: 498) says that Water Demand Management came into
prominence in the 3" World Water Forum in March 2003 in Kyoto, where the

heads of state and government resolved to adopt in all their
environmental actions new ethics of conservation and stewardship and to stop
unsustainable exploitation of water resources by developing water
management strategies at regional, national and local levels that promote
both equitable access and adequate supplies.” The intimation by Salman
(2005) read with Allan (1999)’'s fourth and fifth water paradigms in chapter
three section3:5 of this study clearly explains that Water Demand
Management was evolved earlier than the turn of the 21century and only
popularised in the South through large international organisations and water
Forums like the 2003 Kyoto one. The Kyoto Water Forum does not constitute
the start of Water Demand Management but marks its popular acceptance by
the governments of the South. The study takes the view that Water Demand
Management has been implemented informally as early as the resettlements
in the cities and towns by human beings started. It was only formalised in the
1960s and 1970s and was popularised in the South after 1992 by the 2003
Kyoto Water Forum.

The study takes a position that Bulawayo as a water challenged city started
using Water Demand Management informally as early as its establishment in
1894 or latest 1938 as suggested by Moyo (2005). WDM was formally
introduced in 1991 (Sibanda 2002) way before Water Demand Management
as an approach to water provisioning and management was formally accepted
by heads of State and Governments of the South in 2003.The position
substantiates the notion that Bulawayo has a long and rich experience with
Water Demand Management hence makes a good case study for a research
such as this one which seeks to evaluate the contribution of the approach in

fighting water scarcity in the cities.

Reviewed literature shows that the three sets of arguments on the time origins
of WDM, that is ,earlier than 1970’s, early 1990s and 2000s do not
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necessarily disagree nor contest against each other but emphasise various
levels of Water Demand Management development into a concept and policy
rather a conclusive pointer as to when its practice started. The study
concludes that Water Demand Management thinking stated earlier than
1970’s, was popularised in the 1990’s and was formally adopted in Southern
Africa after 2003.McKenzie and Weglin (2008:168) writing from South Africa
and in the context of Water Demand Management for the city of
Johannesburg say that “it has become clear that WDM is no longer
considered as a possible option but rather a necessity that must be
implemented as a matter of urgency” in the twenty first century. The above
intimation supports the view that Water Demand Management was

popularised in the south in the twenty first century.

The investigation into the contribution of Water Demand Management in
mitigating water shortages is a study worth the effort and resources given its
long history and noble aim of making cities to become water scarcity resilient.
It is also relevant for a development studies based inquiry since water security
is both development and a requisite for development. It is development
because it eliminates water poverty and enables people to meet their water
needs. Water as a basic necessity must be available to sustain life. It is also

an input for various development programmes and projects.

2.4.2 Where did Water Demand Management start?

Two positions about the place origins of Water Demand Management are
proffered by literature reviewed. Turton (2002: 3) says that “WDM has its
origins outside of any given country.”On the other hand Water Association of

[

Australia Inc (2003:10) says that Water Demand Management “....was
developed in the USA in the mid to late 1970s as a response to environmental
concerns and was called water conservation”. The two positions have the
same starting point but differ in emphasis because of the different location

specific experiences with Water Demand Management by the authors.

Both Turton (2002) and the Water Association of Australia Inc (2003) note
that Water Demand Management thinking started with the anti- American

hydraulic mission environmental campaigns. Australia, “....the driest continent
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with highest water crisis....” (CSIRO (2010) in Spinks et al (2011: 2) was one
of the first to implement Water Demand Management as a strategy to promote
water security. So for Australia it was from conservation movements in the
United States of America, to USA 1969 National Environmental Policy Act,
Martin and Robert Young (1973) book on water and supplies and economic
growth in arid environments then to Water Demand Management
Implementation in Australia. The above discussion suggests that Water
Demand Management ideas originated in the United States of America. It also
implies credit to Australia as a pioneer in terms of implementing Water

Demand Management.

As for Turton (2002) who writes from Southern Africa which is still lagging
behind in terms of Water Demand Management, Water Demand Management
neither started in USA nor Australia. It is for the same reason that Water
Demand Management was formally incepted in Southern Africa in the 21
century that Turton still views it as an approach that is still at its earliest
stages where it still needs to be defined and appropriately conceptualised as
both a concept and a policy. The position is justified in its own right given that
Southern Africa is only popularising the approach in the twenty first century.
For example the IUCN conference in Johannesburg in May 1999 observed
that “WDM is not an intrinsic part of water resource planning and
management at national and regional level in Southern Africa” (Hebert son
and Tate (2001:1). To add onto that Goldblatt etal (1999) in Turton (2002)
observes that “WDM is not an intrinsic part of water resource planning and
management at national and regional levels in Southern Africa” (Turton (2002:
1).

Thus for Southern Africa Water Demand Management needed to be refined
by water conferences and popularised by Water Forums before
implementation. Accordingly Water Demand Management was evolved by
countries in response to their peculiar water crisis levels getting insights from
environmental protests in the USA, water conferences and Water Forums
resolutions hence the assertion that it did not originate in one country by
Turton (2002).Also the paradigm did not originate in one country since there

are as many Water Demand Management measures mixes as are water
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authorities. Thus Water Demand Management as an approach supports the
post development approach to development which advocates home grown
methods, strategies and approaches. In as much as it is difficult to come up
with an exact time of the start of Water Demand Management, it is also not
easy to determine where it started. The study takes the position that Water

“

Demand Management, “....also known as water efficiency approach....”(
Smith, McDonald and Wilson( 2010:5) is water authority specific in terms of
selection and implementation of WDM measures mix that address the specific
water crisis faced by an authority. This study therefore subscribes to the
Turton (2003) assertion that Water Demand Management did not originate in
one country since there are as many WDM measure mixes as are water
authorities. Water Demand Management supports post development
approach to developent which advocates home grown methods, strategies

and approaches to tackle developmental goals and challenges.
2.5 Characteristics of Water Demand Management

An exploration of the characteristics of Water Demand Management helps
distinguish it from other water resource management approaches and helps
effective development and implementation of appropriate Water Demand
Management programmes by water authorities.

The Department of Water Affairs and Forests in the Republic of South Africa
outlines the difference between Water Demand Management and Water
Conservation when it notes that “A potential difference between the principles
of Water Demand management and water conservation is that WC focuses on
the efficiency of water sources where as WDM focuses on efficiency of a
combination of resources including financial resources” DWAF draft, 15 March

(no date) page 12).

The other central feature of Water Demand Management is that it entails
deliberate efforts to conserve potable water because it is expensive to
produce and its supply is finite (Winpenny 1994). Furthermore Gleick (2000:
135) says that “WDM extends limited supplies through reallocation and

efficiency improvements. More over Water Demand Management seeks to
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“‘promote efficiency, equity and environmental integrity” in water resource

management as observed by Savenije and Van der Zaag (2002:100).

Also Water Demand Management focuses on the user more than the supply
of water to achieve desirable demands, desirable allocations and sustainable
use of water as outlined bySavenije and Van der Zaag (2002), Spinks etal
(2011), Smith et al (2010) and Gleick (2000).Reviewed literature classifies
Water Demand Management measures into structural and non structural,
price and non price and or curtailment and efficiency(Gumbo et al 2002,
Olmstead and Starvins 2007 and Spinks etal 2011).Again Brandes and
Kriwoken (2006:76) observe that “WDM offers a win — win solution as
communities reap both environmental and economic dividends from reducing
water use”. Finally Water Demand Management is a source of new water in
stressed areas. (Brandes and Kriwoken (2006) and Postel (1997: 91) refer to
Water Demand Management as a “new oasis” constructed through

conservation, efficiency, education, pricing, recycling and reuse.

The outline of central features of Water Demand Management gives water
authorities various intervention strategies from the approach. The discussion
of Water Demand Management above also gives the study the exact
performance areas to look out for when collecting and analysing data about
the contribution of Water Demand Management in mitigating water scarcity in

the city of Bulawayo.

2.6 Water Demand Management Principles and Approaches

Kampragou, Lekkas and Assimacopoulis (2011: 468) identifies five core
principles of Water Demand Management and Eagle (2010: 6-7) discusses
five approaches to Water Demand Management. The principles and
approaches further highlight the central features of Water Demand
Management. A clear understanding of the central features of Water Demand
Management is critical for a common conceptualisation and easy
implementation of its measures by a water authority. Fig 2:1 below has
processed the principles and approaches from the two sources named above
to make them speak to each other and magnify the understanding of Water
Demand Management as a concept and a policy.
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Table 2:1 presenting a juxtaposition
Demand Management

of principles and approaches of Water

Five Principles of WDM
Kampragou( 2011:486)

Five Approaches to WDM
Eagle (2010: 6-7)

1.Enforce water conservation
through legislation, standards and or
any other acceptable forms

3. Promote water conservation through
distributed or alternative sources of
supply. For example introduce rain
water tanks, grey water reuse,
recycled effluent for non potable uses
like  decorative gardening and
recreational parks lawns watering.

2. Encourage water saving e.g.
positive incentives for the rational
use of water such as tax refunds or
voluntary agreements.

2. Increase end use efficiency through
retro fitting e.g. AAA shower heads,
efficient cisterns, efficient dish and
cloth washing machines etc to achieve
less resource used by consumers to
provide the same service.

3. Invest on water saving e.g. invest
on programmes for the minimisation
of losses in water networks, water
metering etc

1. increase system efficiency so as to
ensure less system losses hence
reduce overall water usage e.g. leak
detection and repair, change in system
operations e.g. pressure reduction and
changes to mains of flushing, reservoir
cleaning and installing peak balancing
capacity.

4. Set the price of water e.g.
economic incentives and
disincentive water pricing (Block

4. Substitute resource use, that is,
provide the same service without the
resource in question e.g. planting
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tariff system) (such incentives for | indigenous plants adapted to local
limited volume use can persuade |rainfall or use waterless sanitation.
use of alternative or water resource | (Although the approach does not
substitutes e.g. dry sanitation like | speak to the principle to the letter, but
blair toilets to enjoy low meter |they have a complementary objective
readings and avoid price penalties.) | of achieving deliberate water demand
suppression.)

5. Educate water users e.g. setting | 5. Improve the market in resource
examples, informative campaigns, | usage e.g. by informing consumers of

access to information and data. full costs of their resources e.g.

» Full cost recovery charges for
water

» Volume based pricing at or
above long run marginal costs

» Feed back

» Metering

» Educampaigns

» Use analysis (audits for water

customers in key sectors.)

Water demand management principles and approaches as outlined above
give a clear rationale for the various Water Demand Management activities or
measures. Rightly understood, they form a useful handbook for an effective
Water Demand Management mix. In the context of a study such as this one,
they form an effective lens or analysis tool (aims, activities and outputs)
through which the contribution of Water Demand Management towards
solving potable water scarcity in the cities can be effectively investigated. To
add onto that they give a comprehensive understanding of Water Demand
Management as read with Kayaga and Smont (2011) categories of WDM. For
example Principle 1 matches with Kayaga and Smont (2011)’s legal and
institution, Principle 2 with behavioural modification, Principle 3 with structural
and operational measures, Principle 4 with economic and Principle 5 again
with behavioural modification. This broad understanding of Water Demand
Management dispels the notion of the approach either being an engineering
initiative or being a user’s responsibility. It presents the approach as a holistic
water management paradigm. Such conceptualisation enables the research to
comprehensively analyse the contribution of Water Demand Management in
mitigating water scarcity in the cities.

2.7Water Demand Management Implementation Success Stories
Although Water Demand Management mix implementations are not
replicable, success stories can be used by water managers and policy makers

for learning purposes and inspiration. Kampragou et al (2011) succinctly

emphasise that non transferability quality when they say that Water Demand
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Management implementation “.... is highly dependent on the socio economic
features of a region and has a site specific character”. (Kampragou et al 2011:
466).This means that the same Water Demand Management measures
cannot produce the same results at different locations or regions. To add onto
that, and specifically referring to Southern Africa, Turton (2002(b)) submits
that imported Water Demand Management mix from other places or

geographical settings will not necessarily work in Southern Africa.

However the need to learn from others’ good practices cannot be over stated.
Smith et al (2010:8) points out that the rich experiences by other water
managers and policy makers using Water Demand Management can be used
for learning when they state that “The literature on WDM indicates that
increasingly the wider benefits of WDM are being realised internationally”.
Wider benefits of Water Demand Management suggested in the above
quotation implies that different parts of the world are learning from success
stories. The intimation also confirms that Water Demand Management is
yielding positive results internationally, (although McKenzie and Wegelin
(2008) argue that Water Demand Management interventions have a failure
record), gives credence to the study such as this one which wants to find out if
interventions in Bulawayo are beneficiary. The success stories list does not

follow any order; they are just used as examples.

Postel (1997) in Gleick (2000: 34) notes that the pricing system that links
water to the amount used encourages conservation. For example “30%
reduction” in potable water demand in Bogor, a town in Indonesia was
achieved through implementing pricing as a Water Demand Management
measure. This is a clear case of Water Demand Management mitigating water
crisis in cities by reconstructing 30% of local water abstracted and purified to
the Bogor residents. The research wants to find out if pricing regimes in the
city of Bulawayo are tailored to curtail demand. It also investigates the
response of water demand to water prices in the city of Bulawayo given that

pricing strategies were successful in the case of Bogor in Indonesia.

Although a pricing based Water Demand Management mix suffers from a

“paradox of split aims” (Olmstead and Stavins (2007: 27) it can succeed in

57




mitigating water crisis in cities if well executed. Paradox of spilt aims
describes a situation where objectives of the same undertaking fiercely
compete against each other such that the achievement of one is to the
detriment of the other. For example pricing in water management seeks to
achieve utility revenue (which succeeds under constant or increased water
demand) while at the same time trying to achieve sustainable water demand
(whose success indicator is demand reduction or suppression, but this directly
diminishes revenue). Water mangers must be clear as to which objective
between the contesting ones is first priority so as to deliberately emphasise it

in their planning and implementation of WDM.

To add onto that, Pint (1991) in Olmstead and Stavins (2007:15) records that
price increases in California during the drought of 1987- 1992 achieved
cumulative “demand reductions of 20 — 30 %.” Furthermore Razetti (1992) (b)
and Russel and Shin (1996) in Olmstead and Stavins (2007: 15) record that
“24 800 litres” was saved per house hold per month in Phoenix and Arizona
during the same period. The introduction of metered consumption in the city of
Leaven Worth in Washington in 1990 reduced potable water demand by “40
to 60%” ECD (1999) in Olmstead and Stavins (2007:17).The examples
emphasize the idea that water pricing can be an effective Water Demand

Management measure.

There are examples of successful Water Demand Management cases even in
Southern Africa. Turton (1999) (a) presents a research report on a Water
Demand Management project based on Hermanus case study, a small town
of about 20 000 people in South Africa whose demand had exceeded supply
and was suffering critical potable water shortages in 1994/ 1995.The said
study concludes that Water Demand Management mix of twelve measures
produced good benefits in 1996/1997. For example large volumes of water
were saved and there was budget surplus in 1996/1997 in Hermanus. These
results suggest that in some cases water price can produce good results in

both water reconstruction and revenue generation at the same time.

The study ends with the observation that Water Demand Management in the

Hermanus collapsed in 1998 after the drought had gone, among other factors.
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Turton (1999(b)) gives a pre use insight on this approach when he states that
the acceptability of Water Demand Management measures is short lived. The
measures are tolerated during the crisis period, for example drought. When
drought is over Water Demand Management support wanes and water users
begin to put pressure on politicians to discard Water Demand Management or
reduce it to acceptable levels. Studies are needed in Water Demand
Management conceptualisation and implementation by a water authority to
ensure that it produces sustainable benefits and it becomes a permanent

practice or part of a water authority’s culture.

The present study wants to establish if water demand management is a
permanent culture in Bulawayo. It is going to find out if its implementation in
Bulawayo does not suffer any lapses in the quest to strengthen its
implementation and its contribution towards mitigating water shortages in

Bulawayo.

Postel 1997 in Gleick ( 2000: 132) says that retrofitting is mitigating water
crisis and releases more extra water in Mexico city as she says that “350 000
toilets replacement has saved enough water to meet 250 000 additional
residents. Gleick (2000) also quotes Zachay (1997) who adds that installation
of ultra — low toilets is mitigating water shortages in Singapore. Thus structural
and non structural, price and non price Water Demand Management mixes
are helping cities of the world to ensure residents have an access to potable

water.

Spinks etal ( 2011:) reports that South East Queensland, in Australia, which
suffers “....inconsistent rainfall and rapid urbanisation....” uses frequent water
restrictions, shorter showers, turning off taps while brushing, efficient
appliances and rain water tanks to prolong the need to construct additional
water infrastructure. The case of Water Demand Management mix mitigating
water scarcity in dry cities of Australia is also buttressed by Cairns Regional
Council 2009 — 2012, WDM strategy: our water, too good to waste working
paper. The paper reports that Cairns Regional council implemented a Water

Demand Management mix between 2006 and 2009 which was made up of
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media campaigns, leaflets, new website, static displays, promotional material,

special events, schools and community education.

The working paper which presents a 2009 — 2012 second phase Water
Demand Management mix reports that Cairns with a population of 150 000
people experiencing a 3% annual population growth was able to mitigate
water crisis through the 2006 — 2009 Water Demand Management mix. It
reports that water demand dropped by 15%, for example demand fell from
528 litres per capita per day in 2006 to 447 litres per capita per day in 2008.
Although 447 litres per capita per day is still very high in view of the fact that
McKenzie and Weglin (2008: 173) report that Brisbane, demand is 130 litres
per capita per day and Gleick (2000) says that water demand in crisis areas
can be further suppressed but not to lower than 50 litres per capita per day,
however a reduction of 81 litres per capita per day is a huge saving that
supports the idea that Water Demand Management is effective in mitigating

water shortages in cities by reconstructing water through sustainable use.

The other success story from Australia is given by Kampragou et al (2011)
when it states that Sydney implemented a Water Demand Management mix
made up of appliances retrofitting and harvesting of rain water between 2006
and 2007 and saved 2, 7 million litres per year. Such successes of the Water
Demand Management approach in mitigating water scarcity in dry cities
motivated this research to find out the levels of contribution of the approach in
the fight against potable water poverty in the city of Bulawayo with the view to
strengthening its implementation. It is hoped that contributing towards
consolidating the implementation of Water Demand Management in Bulawayo
will be a humble contribution by this researcher in the quest for adequate

potable water in the city.

New Zealand provides anther Water Demand Management success story.
Smith etal (2010: 7) observes that Tauranga, a city in New Zealand delayed
construction of a new additional dam by “ten years” .... (and).... $53, 3 million”
was saved in 2009. Kampragou et al (2011: 469) adds that Singapore
suppressed water demand from “165 litres per capita per day in 2000 to “158

litres per capita per day in 2008”and seeks to further reduce it to 155 litres per
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capita per day in 2012 through Water Demand Management measures. Also
Gumbo etal (2002) observes that Namibia and Botswana are able to supply
water to their urban citizens because of the benefits of Water Demand
Management.

The success stories selected illustrate that Water Demand Management can
suppress potable water demand hence ensure that available water resources
are equitably distributed and sustainably used. Water Demand Management
thus can be used to ensure that water related Mellenium Development Goals
are met by 2015 without strenuous expansion of water infrastructure. It can
also ensure that citizens have access to potable water which is very essential
for development and a critically important deliverable for Africa vision 2025. In
these days of climate change, it can ensure that cities are resilient to water
scarcity by saving extra water to cater for adequate supply even during bad
years or elongated drought periods. It also validates the claim that Water
Demand Management mitigates water crisis in cities. It is literature such as
discussed in this section that motivates one to investigate if Water Demand
Management is delivering results of similar magnitude towards mitigating

water shortages in the city of Bulawayo.

Literature selected and reviewed tries to balance between Water Demand
Management and water resource augmentation. For example one group of
authors takes a radical view that the hydraulic golden age or the traditional
engineering approach has succeeded in damming water but still many people
do not have adequate access to water today. The implication of their view is
that water resource augmentation has failed and therefore must give way to
Water Demand Management. Such literature thus views Water Demand
Management as a revolutionary paradigm shift from the traditional approach
of source augmentation to another of source optimization which will ensure
water needs are met through controlling demand (Postel 1997, Rijsbeman
2006, Savinije and Van Zaag 2002).

The position of the proponents of an alternative to water resource
augmentation is clearly captured by Savinije and Van der Zaag (2002: 100)

when it says that “WDM is another approach to water resources management
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that contrasts with traditional supply management, aimed at increasing
supply, whatever the demand.”The word contrast means that supply
augmentation and Water Demand Management are not complementary but
are different. Water Demand Management is therefore viewed as contesting

and not complementing supply augmentation.

It is argued that Water Demand Management creates or extends water supply
in water scarce regions through conserving existing water. In water plentiful
regions it is critical for environmental integrity, financial resource saving and
social constraints prevention (Gleick 2000). According to the literature referred
to above the emphasis of studies such as this one should be to recommend
Water Demand Management in a manner that promotes the exclusion of
source augmentation as much as possible. However the study takes a
balanced view which promotes Water Demand Management as long as there
is adequate water supply for abstraction by a water authority. The study
acknowledges that in case of a closed water basin (Turton 2002) or absolute
physical water scarcity, new sources must be considered, funds allowing as
well as after a comprehensive environmental impact assessment has been

done.

On the other hand there is a set of reviewed literature that shows that Water
Demand Management is one of the water management approaches working
in a complementary fashion with other approaches including supply
augmentation. Gleick (2000:134) suggests this position when he concludes
that “....in some regions, however alternative supplies will continue to be
required”. This is a cautious acknowledgement that shows that Water
Demand Management can not completely replace inevitable needs for new
additional water sources. Even the most adamant proponents of end supply
augmentation and replace it with Water Demand Management, acknowledge
that Water Demand Management cannot work where there is absolutely no
supply when they contend that Water Demand Management delays additional
resource construction.The import of delay is that the approach postpones the
necessity for additional water sources but does not cancel their construction
altogether. For example Brandes and Kriwoken (2006:78) contend that

“....when the issue is scarcity the demand management solution is to reduce
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use rather than to automatically supply more of the service/ resource being
sought”. Therefore because Water Demand Management assumes that there
Is a source of water, then water from the source must be used sustainably, it
therefore implies that supply and demand management are interdependent or
complementary approaches to water management. Alfred Marshall in
Winpenny (1994:28) aptly puts the supply / demand management

interdependence case as “.... two blades of a pair of scissors”.

To add onto that Winpenny(1997:297) implies the said interdependence when
he defines Water Demand Management as “.... a policy for the water sector
that stresses making better use of existing water supplies, rather than
developing new ones....” Water Demand Management manages existing
supplies, which are an output of resource augmentation. By inverse analysis
Water Demand Management cannot extend supplies, create supply,
reconstruct water supplies nor create an oasis in cases of total river basin
closure or total nil supply. It can mitigate relative scarcity in cities. Turton

(2002) puts this point clearly when he says that:

only when a river basin approaches closure, does
Water Demand Management start to become relevant,
So it is necessary to know where this thresh hold is in
any given situation if we are to understand WDM as a

concept and policy more profoundly” (Turton 2002: 19).

So Water Demand Management can work during relative scarcity or near river
basin closure thresh hold hence the interdependence between demand

management and water source augmentation.

A common understanding of Water Demand Management implementation
eliminates difficulties in explaining why some Water Demand Management
implemented measures “.... succeeded while others failed ....” (Turton 2002:
3). A study that investigates the contribution of Water Demand Management
towards mitigating the scarcity of potable water in cities benefits from such
conceptualisation of Water Demand Management. The present study is
influenced by the position by Turton (2002) that Water Demand Management
IS not an absolute but ideas, it is a continuum between supply and demand
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sided management. Again Turton (2002) perceives Water Demand
Management as a water resource management strategy that emphasises
demand suppression to achieve sustainable beneficiation from finite water
supplies during times of relative scarcity. This conceptualisation deliberately

highlights interdependence between supply and demand.

The ability of Water Demand Management to mitigate the water crisis in the
cities depends on, among other things, the availability of both the first order
resource, that is, relative scarcity of physical water or river basin nearing
closure and second order resources, that is the ability to develop and
implement a relevant and effective Water Demand Management mix to
mitigate scarcity by an affected water authority (Ohlsson 1999 in Turton
2002).

Reviewed literature has helped show that water scarcity is a complex concept.
It also exposed that Water Demand Management is also a complex water
management concept and policy. The current study posits that the city of
Bulawayo is facing total potable water scarcity. Potable water is physically
scarce, financially scarce and scarcity is poised to intensify as a result of even
drier rain seasons due to climate change coupled with population growth.
Although it cannot be said that the city is facing absolute scarcity because the
five supply dams have not yet reached closure, however the fact that the
majority of the dams are decommissioned at the height of the dry season
annually and that citizens are exposed to water cuts annually qualify the sate
of water scarcity as dire though not absolute. It is the assumption of this study
that Water Demand Management is mitigating the water crisis and the water
situation is not as bad as it should be. It is for that reason that the study is
investigating the contribution of Water Demand Management towards

mitigating water crisis in the city of Bulawayo.
2.8 The shortcomings of Water Demand Management

Although Water Demand Management has a potential to mitigate water
scarcity in cities, it has its shotcomings also. Molle and Turral (2004) observe

that although Water Demand Management is
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.highly desirable, it is unlikely to be sufficient response
and empirical evidence suggests that supply
management is usually preferred. (Molle and Turral
2004:2)

Water Demand Management is not a sufficient response to water scarcity.
Water users may try to conserve water but if supply is insufficient their water
needs will remain outstanding or unmet. In light of the above observation
Water Demand Management should be understood to be a tool for mitigating
and not completely solving the water crisis in the cities. Its weakness is that it
cannot completely solve physical scarcity of potable water. It cannot be used

to replace water resource augmentation.

To add onto that Thivet and Fernandez (2001:3) researching on Water
Demand Management experiences in the dry Mediterranean region argues
that:

....meeting scarcity demands a supply management
strategy, involving highly selective development and
exploitation of new supplies and vigorous demand
management involving comprehensive reforms and
actions to optimize use of existing supplies. Thivet and
Fernandez (2001:3)

The lesson that can be learnt from the Water Demand Management
experiences of the Mediterranean region, which has 60 % of its population
surviving on less than 1000 cubic meters per capita per year and has 20
million people lacking direct access to potable water (Thivet and Fenandez
2001), is that Water Demand Management alone is insufficient to deal with
water scarcity. Solving water scarcity requires use of both supply and demand
management. Molle and Turral (2004) conclude that the potential of Water

Demand Management to conserve physical water is over estimated.

The other weakness of Water Demand Management is that it is not a long
term response to water scarcity. Molle and Berkoff (2006: VI) explain this
weakness of Water Demand Management when they say that “.... though its
(Water Demand Management) impact may be significant, its potential is still
fairly limited over the medium term.” The intimation concurs with the

conclusion of the study of Water Demand Management in the Hermanus by
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Turton (1999) which observes that Water Demand Management was effective
during the 1996/7 drought only. Thus the other major weakness of Water
Demand Management as a water planning and management tool is that both
its use and results are short-lived.

Furthermore, the nature of water demand makes it difficult to suppress
through pricing. Water is a basic need and as such its demand is inelastic.
Water users sacrifice even the last hard earned cent to secure water. Thus
potable water demand is likely to remain high even under conditions where
price is very high. Thus demand management that uses pricing as a deterrent

cannot always produce desired results.

Molle and Turral (2004:5) are absolutely clear on the above weakness of
Water Demand Management when they conclude that actually “....pricing
does not impact on user behaviour.” The fact that demand cannot always be
suppressed through pricing regimes undermines the very essence of Water

Demand Management as a water planning and management tool.

Finally Water Demand Management reduces productivity by limiting water that
can be expended while its returns do not justify the discomfort and
inconvenience it brings to water users. Molle and Turral (2004) conclude that
water conservation is counterproductive and its real effect on saving water in
supply dams or other sources is limited. The conclusion implies that some
scholars view Water Demand Management as an unnecessary pain and
inconvenience to water users that does not add value to the fight against

physical water scarcity.

Although Water Demand Management is not the best solution for physical
water scarcity as suggested by its critics, it is however the only available
feasible alternative for poor water scarce cities. Although Water Demand
Management can not completely tackle the water woes, it easies or mitigates

the intensity of their negative impact on city residents.
2.9 Theoretical framework

A theoretical framework is very important for any scientific research. Theories

help explain why things happen the way they do (Bhattacherjee 2012). For
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example the present study has to have a tool with which it can explain why

water users are exhibiting water use behaviours that they exhibit.

The other benefits of using theoretical frameworks in a scientific research are
that over and above explaining the underlying logic behind the exhibited
behaviour, theoretical frameworks can be used to synthesize research
findings, can direct further follow up research and also can ensure that
research findings are linked with  findings from previous researches
(Bhattacherjee 2012).It is for the above reasons that the theory of planned
behaviour, a relevant social sciences research framework, is used in the

present study.

Water Demand Management and the theory of planned behaviour are related.
Water Demand Management as an approach to water resource management
is about changing water use behaviour and the theory of Planned Behaviour
is about influencing change of present behaviour to an anticipated behaviour.
The study uses the theory of Planned Behaviour by Ajzen (1991) to interpret
research findings as well as to make research findings based
recommendations. Bhattacherjee (2012:30) aptly explains the theory of
planned behaviour when it states that “It (the theory) presumes that individual
behaviour represents conscious reasoned choice, and is shaped by cognitive
thinking and social pressures”.This implies that human behaviour is a series
of decisions that individuals willingly make and that such decisions are

informed by the mind and the immediate social environment of the individual.

It is therefore the view of the present study that a successful non structural

Water Demand Management programme is achieved through appealing to the
minds (attitudes) and the social environment (subjective norm) of water users.
The study uses the theory to analyse the collected data about how the city of
Bulawayo is benefiting from Water Demand Management output, that is, how
it benefits from the changed water use behaviour by residents.

Spinks etal (2011) used the Theory of Planned behaviour to conduct a Water
Demand Management study entitled Baseline survey of household water use.
The theoretical framework assisted the above stated study to categorise

household water conservation behaviour into curtailment behaviours, for
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example everyday water savings like shorter showers, turning off taps while
brushing teeth and efficiency behaviours such as retrofitting and rainwater
harvesting through tanks. Such categorisation enabled the said study to
understand how people in Australia use water and how sustainable levels of
water demand can be achieved and maintained in the long term in dry
Australia. The current study will benefit from such previous related studies as

to how to best use the theoretical framework in interpreting research findings.

A brief description of the theory of planned behaviour change shows the
relevance of the theory to a study such as this one. Fig2:1 is an adaptation of
a model that captures the central features of the theory of planned behaviour
change. The theory in a nutshell argues that behaviour is formed by
intentions. The present study understands intention to signify a mental and
will power to exhibit certain behaviour. The theory says that the antecedent of
intention is an attitude towards behaviour. Attitude towards behaviour
describes how one thinks and feels about exhibiting the target behaviour.
Thus the attitude has to be positive for the intention to be strong and for the
target behaviour to be exhibited. The theory also argues that the subjective
norm or social pressure and perceived behaviour control are other motivators

for behaviour change.

The planned behaviour for the current study is compliance by residents of the
city of Bulawayo with Water Demand Management measures being used by
the city to mitigate potable water scarcity. Planned behaviour is water
conservation behaviour. Intention is the mental and will power as well as
strong commitment to conserve potable water by residents. The attitude of
the residents towards the city’s Water Demand Management mix determines
the successs of water use behaviour change. The influence of peer
encouragement to conserve water by a community of water users or lack of it
has a direct bearing on the success of Water Demand Management. Water
conservation behaviour will be exhibited by residents if they perceive control
of water use behaviour to be easy and not difficult for them. If the
conceptualisation of attitude, subjective norm and perceived behaviour control
is favourable, residents will have will power and commitment to exhibit water

saving behaviours anticipated by the Water Demand Management mix under
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implementation. The role of a water authority in promoting Water Demand
Management would be to conduct effective campaigns that change the
attitudes and perceptions of water users about water availability and the need

to conserve water.

Fig 2:2 a diagrammatic presentation of a modified model of TPB

Three antecedents / predictors of intention

A) Attitude toward
behaviour that

Complies with WDM

meAacgiirag

The degree to which a person has a

favourable or

unfavourable evaluation or approval of behaviour
in question

Perceived social pressure to perform

or not to perform a behaviour Intention

Behaviour

The power and
commitment to
conserve water

Complying with WDM
measures

B)subjective norm

How is community of
water users influencing
each other save

Perceived easy or difficulty of performing
a behaviour and it is assumed to reflect
past experiences as well as anticipated

obstacles.




C) Perceived behavioural
control

Is WDM measures compliance
strenuous or negative?

»Favourable in all three antecedents = strong
intention = exhibition of planned behaviour.

»A, B and C are conceptually independent
determinants / predictors of the intention to
exhibit planned behaviour.

The present study takes the view that intention is the driving force behind
commitment to water conservation. However intention is both motivated and
modified by perceptions. Water use behaviour change can be negotiated by
influencing user’s perceptions about demand suppression by involving them in
water use decision making so that behaviour control perception is also
modified. External control of water behaviour, like those imposed by a water
authority would be viewed with suspicion and can even be resisted by water
users, hence scuttle Water Demand Management efforts thus collapse the

attempts to mitigate water scarcity.

Inversely, it is possible to predict resistance to external Water Demand
Management initiatives imposed by a water authority through analysing the
attitude of the water users towards the initiatives. A society’s shared view and
collective decision about the performance of expected water saving behaviour
as well as perception towards whether performing expected water saving
behaviour is easy or difficult, is reasonable or unreasonable can either
promote or hamper compliance with water demand management
measures(water saving behaviour). Thus the theory of planned behaviour can
be used to explain success or failure of Water Demand Management
measures, predict or measure the output of an intended or being implemented
non structural Water Demand Management mix as well as influence positive

or expected output of the same by strengthening intention through modifying
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its three antecedents through a well researched, consultative and well

planned non structural Water Demand Management intervention.
2.10 Use of the conceptual framework in the current study

The study uses the theory of planned behaviour as a lens for viewing the
contribution of water demand management towards mitigating potable water
scarcity in the city of Bulawayo. Water Demand Management is about
modifying water use behaviour and the theory of planned behaviour is about
influencing behaviour change. The theoretical framework is chosen because it
can help explain why intended behaviours are exhibited or not exhibited by
the intended group of people. The current study uncovers the output of Water
Demand Management interventions in the city of Bulawayo and their impact
on mitigating the water crisis. It streamlines the intended or anticipated water
saving behaviours by the residents. It investigates how the residents are
complying with the anticipated water saving behaviours in relation to the
contribution of Water Demand Management towards mitigating the water
crisis as already established from ealier data presentation.It is also used to
explain the extent of contribution by the approach towards mitigating water
scarcity in the city of Bulawayo. It is also used to recommend strategies for
expanding Water Demand Management opportunities and counteracting the

constraints.

2.11 Conclusion

This chapter has examined literature on water scarcity and Water Demand
Management, in the process gesturing that Water Demand Management fits
the definition of a possible remedy to the scarcity of potable water that is
confronting the City of Bulawayo. The resources of Water Demand
Management and its limitations are profiled. From here the study examines
the historical background of Bulawayo’s water scarcity as a developmental

challenge.
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3.0Chapter three

Historical background

3:1 Introduction

This chapter profits the present study by providing an enriching historical
background of the city of Bulawayo and its challenge of water scarcity. For
that reason, this chapter fleshes out the case study that is the context and
setting of the study. The chapter documents the need for Water Demand
Management in the city of Bulawayo and also identifies key water scarcity and
Water Demand Management issues that the study investigates.

Bulawayo is the second largest city in Zimbabwe. The city used to be the
industrial hub of the country. Industrial activity has now dwindled resulting in
very high unemployment which is compromising human security and
development. Water scarcity is a significant contributory factor to the bad
state of industrial activity facing the city. Bulawayo is located in region four
which is semi arid with long dry seasons and erratic rainfall patterns.

The city water is drawn from five dams, namely Umzingwane, Upper Ncema,
Lower Ncema, Inyankuni and Insiza which are all located in Matabeleland
South which is an arid region. Matabeleland South experiences the severest
of long dry seasons in Zimbabwe. It receives minimal and erratic rainfall
hence low inflows into the city dams. The dams are also experiencing siltation
which is promoted by stream bank cultivation and illegal gold panning
(Newsday 2011 — 01-14). The city also tapes water from 77 boreholes sunk
along the Nyamandlovu aquifer. However the sum total of the water supplied
from the above mentioned sources does not meet the demand for potable

water for the city.
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The city has a population of about one million people (City of Bulawayo
2012). The 2002 census had put the population for the city at 676 650 (
332 550 males and 353 100 females)’( Central statistical office of Zimbabwe
2004).The population has risen due to rural-urban migration, land reform
programme which displaced farm workers and the government initiatives to
expand housing provisioning through operations such as Murambatsvina and
Hlalani Kuhle. Population growth is putting more pressure on the unexpanded
water supply hence the need for Water Demand Management which has to
ensure that the limited and unreliable water supply meets the increased

demand for potable water.

The city water department is also operating under the 1976 Water Act as
reformed in 1998. The Act gives exclusive power and responsibility over bulk
water supply and pricing to the central government. According to The
Zimbabwe Water Act of 1998 the city water authority buys bulk water from
central government and does not have a legal mandate to construct additional
sources of water. Such a legal dispensation constrains the city from free use
of pricing regimes to curtail water use or to decide to augment water supplies
through donor initiatives. Thus the city has a serious supply deficiency that it
cannot correct since supply of bulk water is the exclusive responsibility of

central government.

3.2 The rationale for Water Demand Management in Bulawayo.

There is a critical shortage of potable water in the Bulawayo which stifles
development and threatens human security hence the need to ensure
effective implementation of Water Demand Management. Mkandla (2005)
attests that water demand in the city of Bulawayo outstripped supply in 1979
when the city water supply was at165 000m3 of potable water a day to a
population of 390 000 residents. Muchaparara (2004) and (2008) points out
that the central government has never constructed an additional dam for the
City of Bulawayo since it came into power in 1980 for purposes of disciplining
what he calls a dissident city. He explains that the ZANUPF government has

deliberately neglected to build an extra supply dam as a way of punishing the
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city residents for voting for opposition parties, that is ZAPU between 1980 and
1987 and the MDC from 2000 to date.

To add to critical scarcity of potable water, City of Bulawayo (2012) notes that
the five supply dams and 77 boreholes supply 148000 cubic metres of water
per day which is “....insufficient to sustain a population of about one million ....
(and).... the likelihood of resource augmentation is low, (hence) WDM
remains the most feasible option available to the city of Bulawayo to avail
sufficient water for economic and domestic use” (City of Bulawayo 2012:2).
The quotation above confirms that the city of Bulawayo is facing different
kinds of potable water scarcity. It is facing physical scarcity because demand
is more than what its sources can supply. That Water Demand Management
is the only option attests to the fact that potable water is also financially
scarce. Therefore, although Water Demand Management has weaknesses, it
is the only possible alternative that the city can use to respond to its water

crisis.

Also if one hundred and sixty five cubic metres of water per day was
insufficient to meet the water needs of 390000 residents in 1979 (Mkandla
2005), it follows that if no demand management measures were implemented
the city could have long closed down due to lake of potable water given that
the city population has gone up to one million while potable water supply has
gone down to one hundred and forty eight cubic metres per day (City of
Bulawayo 2012).Reduction in the volume of water production per day is due
to supply capacity reduction of dams compromised by siltation, insufficient
rain, excessive evaporation due to very high temperatures and system
inefficiencies among other things (Sibanda 2002). The critical message from
the two sources of information is that when demand of 390000 residents was
more than the supply of 165000 cubic metres a day water demand of about
one million people far outstrips the supply of 148000 cubic meters a day in
2012.Further more as it is noted in chapter two, Masuku and Kubare (2010 )
put the city water demand at 35,05 million cubic metres a year above a
possible annual supply of 58,95 million cubic metres since they peg annual

potable water demand of about one million people at 94 million cubic meters.
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An efficient Water Demand Management programme (end use efficiency) is a

must for social and economic development in Bulawayo.

The other factor aggravating the water crisis in Bulawayo is system water
losses, that is apparent and real water losses which constitute unaccounted
for water. Unaccounted for water must be saved and released as additional
water to meet the water needs of the city. Sibanda (2002) puts unaccounted
for water, that is nonrevenue water lost to pipe leaks, illegal connections or
diversions and theft, at 33% in 1992 and City of Bulawayo (2012) puts it at
22% or 30000 kilolitres a day in 2012. Efficient structural and operational
(Kayaga and Smout 2011) or the principle of investing in minimisation of
losses in water networks hence increasing system efficiency ( Kampragou etal
2011 ) and Eagle (2010 ) is critical for the city of Bulawayo if water scarcity is
to be effectively mitigated. On the basis of The IUCN (2002) evaluation
research on Water Demand Management in Bulawayo water supply
constraints and water scarcity as well as recurrent droughts are reasons for
Water Demand Management in Bulawayo. The present study investigates the
contribution of water demand management towards mitigating water scarcity
in the city because water scarcity is really a burning issue for the cty.The
study also hopes to promote improvement in the implementation of Water
Demand Management so as to save the city from critical potable water
shortages.

3:3 History of Water Demand Management in Bulawayo

The city of Bulawayo has always had water problems hence has the longest
history of using demand management in Zimbabwe.As noted by Masuku and
Kubare (2010), the city of Bulawayo has had water problems since 1894,
which is the year when the city was established. One of the Mayors of
Bulawayo concurs with the above when he notes that “However, just as the
non availability of adequate water supplies was the concern of the 1890s, it
has continued to present time to be a major constraint in the development of
the city of Bulawayo”(Coucillor Joshua Malinga in Hamilton and Ndubiwa
1994:2). President Robert Mugabe , in his message for the Bulawayo

centenary celebrations acknowledges the perennial water shortages of the
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city when he said that “We note that Bulawayo has developed and grown
over the past years against a number of odds and one such persistent odd
has been the shortage of water” ( Hamilton and Ndubiwa 1994:3 ).It is
therefore a given or established fact that the water problems in the city of
Bulawayo are as old as the city itself , but now have escalated to a crisis
levels due to climate change , siltation and population explosion hence the
need for efficient Water Demand Management mix. The current study
sharpens the motivation for and strengthens the implementation of Water
Demand Management measures with the view to contribute towards an

urgent water scarcity cause.

The present study takes the view that Water Demand Management, which
can be categorised into legal and institutional , behavioural modification
structural and operational and economic measures (Kayaga and Smont 2011)
or which can take the conservation approach , retrofitting approach , system
efficiency approach, resource substitution approach and market improvement
approach ( Eagle 2010 ) has always been practised though in indirect and
small scale by the city of Bulawayo even before the 1972 Stockholm
conference and the 1970s environmental protests against the Canyon dams
in USA which Turton ( 2002 ) presents as the start of the Water Demand
Management paradigm, or even before the 1992Dublin conference which
Gumbo et al(2002) posit as the start of the Water Demand Management
paradigm. The above intimation is supported by a research on Water Demand
Management by Mutsvangwa (2002:249) that finds out that water restriction
(behavioural modification Water Demand Management) “.... imposed.... (in

bRl

Bulawayo) since 1938....".

The present study views the above intimation as a source that gives an
indicative time when Water Demand Management was started in Bulawayo.
Moyo et al (2007) adds to the position above when they say that water rations
were started in Bulawayo in 1938.The current study observes that 1938 is
only a tentative year given that there is literature that suggests that water

problems were there as early as 1894. Background information given by the
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above literature confirms the position that the city of Bulawayo provides a rich
case for a research as this one since it has a very long experience of Water
Demand Management. It partially answers the question of the research by
implying that Water Demand Management has contributed to the survival of a
water scarce city since its construction in 1894 or at least since the drought of
1938.Also it hints an answer to the research question by suggesting that the
city has managed to survive after demand has far outstripped supply.
However the study needs to delve into the detail of the actual contribution of
Water Demand Management in mitigating water scarcity in the city of

Bulawayo.

3:4The genesis of formal Water Demand Management in the city of
Bulawayo.

Although Water Demand Management measures have always been used
informally in the city of Bulawayo, Sibanda (2002) gives insights into the
origins of the formal Water Demand Management when he says that “.... in
Zimbabwe, the city of Bulawayo has pioneered WDM as a water resource
management tool” (Sibanda 2002:9). The quotation implies that Bulawayo
was the first city in Zimbabwe to implement Water Demand Management.
Sibanda(2002:8) gives a date for the first formal Water Demand Management
when it adds that “....the general thrust of Bulawayo reforms since 1992
drought has been to increase both efficiency and the equity or fairness of

provision”.

The year 1992 is proposed as the year when Water Demand Management
was formally adopted as a water management strategy in the city of
Bulawayo. Margaret Kriel of the Bulawayo must live campaign in Hamilton
and Ndubiwa (1994) concurs with 1992 as the beginning of formal Water
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Demand Management in Bulawayo but differs from Sibanda (2002) in that for
her Water Demand Management was deployed to manage the 1991-1992
drought only while for Sibanda 2002:2) Water Demand Management was long
term as he attests that “WDM programmes which reduced water consumption

became part the ethos of the city”,meaning that Water Demand

Management became part of the water management culture for the city.

The implication is that Bulawayo is using Water Demand Management to
promote sustainable water use as an integral part of its water planning and
management. That is why then the thrust of the present study is to investigate
how the adopted Water Demand Management paradigm is effective in helping

Bulawayo minimise the negative impact of potable water scarcity.

Gumbo etal (2002) contend that Bulawayo implemented Water Demand
Management from the year 2000 to 2002 with the aid of the Norway donation
with a focus on monitoring unaccounted for water and reducing system based
water losses. Understood in its proper context the contention is not
disagreeing with the 1992 date of the genesis of formal Water Demand
Management in Bulawayo but rather is intimating that there was another
phase of Water Demand Management between 2000 and 2002.This suggests
that Water Demand Management is implemented when water supply is
critically low. Viewed differently, one may conclude that the emphasis of the
above authors about Water Demand Management is on systems efficiency or
structural measures, which is a misconception that compromises effective
implementation since it is bound to undermine user behaviour change which
is critically important to successful Water Demand Management

implementation.

City Bulawayo (2012) documents the Water Demand Management Business
plan developed by the city of Bulawayo water engineering department to be
implemented as from the year 2013.The plan in essence is about promoting
system efficiency which will in turn save extra water for the city. It is also
about ensuring that the city sell more of the product and raise more money
that will sustain the Bulawayo Water department as well as ensure that extra

funds so raised are reinvested into water supply projects. This new Water
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Demand Management implementation suggests the view that Water Demand
Management in Bulawayo should be understood as being implemented in
phases or in different times and only emphasised when there is critical
scarcity as opposed to it being a long term water resource planning and

management approach (Sibanda 2002).

The genesis of Water Demand Management in Bulawayo gives the present
study data collection and analysis categories of focus, namely the contribution
of Water Demand Management before 1991, contribution between 1991 and
1992, its contribution between 2000 and 2002 and finally the anticipated
contribution of the year 2012 planned one. Different times of implementation
also suggest a possible conclusion that Water Demand Management is used
as an ad hoc crisis fighting measure. On the basis of research findings on
Water Demand Management in the Hermanus, by Turton (1999: 9) such an
approach in the use of Water Demand Management is aptly explained when
he says that “The acceptability (of WDM) is short termed however, and as
soon as the crisis (drought) is over, the popular support for WDM is reduced,
placing pressure on politicians to reduce the management of water demand to
acceptable levels”. It is possible that Water Demand Management is more
pronounced in Bulawayo during the periods outlined because drought was
more severe. However the current study only focuses on how the measures
(whenever and however taken or implemented) contributed or are contributing
towards the mitigation of the water crisis in cities with reference to the city of

Bulawayo.

3:5 Water Demand Management measures used in Bulawayo

Sibanda (2002) records that public campaigns, hose pipes bans, stringent
water rationing, aquifer project, water reuse and extraction of dead water in
supply dams were used to take care of the water crisis during the 1991-1992
drought period. He also notes that pressure management, improved operation
and maintenance management system, equitable tariff structure and asset
management are Bulawayo priority Water Demand Management elements.

Mutsvangwa (2001) points out that behavioural modification approaches such
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as water restrictions and water rations have been used since 1938 in

Bulawayo.

The IUCN (2002) adds to the Bulawayo water resource crisis management
when it states that the city of Bulawayo embraced reduction of non revenue
water, retrofitting, recycling effluent for direct or indirect use, tariffs, public
awareness and developing new ground resources in its fight against critical
potable water shortages between the years 2000 and 2002. The observations
above make it clear that Bulawayo heavily relies on Water Demand
Management for its survival in terms of sustainable water supply. The study
investigates how these measures, particularly public awareness and pricing
are contributing towards mitigating the water crisis in cities with reference to
the city of Bulawayo thus creating an environment conducive to development

programmes and projects.

3:6 Contemporary water debates and issues in the City of Bulawayo

Bulawayo water debates and issues take place within the global ones. Allan
(1999) pioneers water debates by proposing the evolution of water resource
management through five paradigms. The first paradigm is the pre modernity
phase in which societies had limited engineering knowledge and skills and
depended on natural water sources and not artificial damming water. The first
paradigm did not offset the ecology through damming water. However its
weakness was that it did not emphasise care for the environment through
galley reclamation since it used soil erosion land forms as sources of water.
The sources could not take care of potable water needs for concentrated

populations like towns and cities.

The second paradigm is industrial modernity where industrialising societies
used engineering skills to control the environment through construction of
huge dams. However this paradigm was challenged by the 1960s and 1970s
environmental movements which viewed the approach as insensitive and
destructive to the environment. Although the phase was heavily condemned, it
is in use up to present day because it is one of the logical ways that can be
used to provide large amounts of potable water to cities and towns.
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The third paradigm is environmental awareness. Water management
emphasized preserving the environment. This approach was prevalent in the
1960s and 1970s in the North, particularly in the USA. The fourth paradigm is
considering water as a finite economic good. This approach was popularised
in the 1990s.Allan (1999) reports that the World Bank, UNICED, World Water
Council, Global Water Partnership and Global Water Forums tried to export
the approach to the countries of the South. The approach was fiercely
contested as being insensitive to the water rights of the poorest of the poor.
To add onto that, its limited acceptability in the South was a given. As shown
in chapter one the approach seems to be heavily drawing from the
Washington consensus model of development which is viewed with suspicion
by the south which tends to embrace the post development theory which is
obsessed with emancipation of the South from the North to the extent of
opposing any developmental proposal by the North through global

organisations.

The fifth paradigm is Integrated Water Resource Management. Allan (1999)
points out that this contemporary paradigm is premised on the environment
and economic principles. In other words it seeks to promote sustainable water
supply that preserves the ecosystem and ensures wise water use .He adds
that the fifth paradigm is characterised by participation by water users,
consultation and inclusive policy. However the emphasis of the fifth paradigm
seems to be on the sustainability of the environment and is not aggressive on
satisfying water needs of the present generation in a manner that will save the
resource to satisfy the water needs of the future generations. The last
paradigm is informed by the 1992 Dublin water principles that gave rise to
IWRM. The fifth paradigm seems to be pre-occupied with conserving the
environment even at the expense of meeting human felt needs. Such a
celebration and worship for the environment is not what sustainable

development envisages.

Formal Water Demand Management can be firmly linked to the fifth paradigm
in the typology by Allan in terms of time origins. As shown in Chapter two,
Gumbo et al(2002:1) aptly tie Water Demand Management to this paradigm
when they write that “WDM was incepted as the broad framework of IWRM
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after the Rio Earth summit in early 1990s.” Although the question of when
Water Demand Management started is complex, but its aims and some of its

features correspond with those of the fifth paradigm by Allan (1999).

The second explanation that sets the background for wider water debates and
issues is given by Turton and Meissner (2000) who show that water debates
have evolved over three phases. The first is that Water Is not an Economic
Resource (WINER).Water management emphasized meeting demand
through supply augmentation. This matches with Allan’s industrial modernity
characterised by the hydraulic mission phase. The debates feature failure by
a water authority or state to supply water to its citizens because demand
keeps rising and more and more sources had to be constructed. Also the idea
of abundant infinite supply increased demand due to wasteful behaviours on
the part of water users.

The second is that Water is an Economic Resource (WIER). Water must be
treated as an economic good to recover costs of providing it as well as
promote water saving. The WIER phase is in keeping with the Rio and Dublin
water summits of 1992 and Allan (1999)’s fourth paradigm. The third phase is
that Water is both a Social and an Economic Resource (WISER). WINER
debate is anchored on the argument that water is an infinite free resource; as
such sufficient water has to be extracted to satisfy human demands.
Shiklomanov (1998) in Gleick (2000:129) observes that development of
supply sources guided by the content of the WINER debate resulted in world
“....fresh water withdrawals (increasing) from estimated 580 cubic kilometres
per year to around 3,700 cubic kilometres per year in 2000”.Such growth in
world fresh water demands is not sustainable. The international Conference
on water and environment in Dublin, Ireland in 1992 introduced and
developed the view that water is a finite resource that has an economic value
and that has to be treated as an economic good(World Water Development
Report3:2009). Supplying water at the market value was fiercely criticised for
its insensitivity to the water rights of the poorest of the poor. Water Demand
Management treats water as both a social (every one must access it or it must

be equitably distributed) and economic resource (pricing should be used to
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discourage waste and to sustain supply).Armed with this context of water

debates and issues it becomes easy to turn to the case study.

According to some scholars water scarcity in Bulawayo can be attributed to
politics of control. Muchaparara (2004) and (2008) devotes two full studies to
arguing a position that the ZANU PF led government which has ruled
Zimbabwe since 1980 has always used resources allocation denial or delay to
wrestle the City of Bulawayo from ZAPU up to 1987 and from the MDC after
2000 to date. Such scholars argue that foreign currency could have been
availed in time to connect Insiza dam to the city’s water works in the early
1980s and later to duplicate pipeline of the same. They argue that Mtshabezi
which has just been connected to the Bulawayo water works could have been
constructed elsewhere for example in the Glass block dam site and could
have long been completed and connected to Bulawayo water works as a
viable addition if it was not for political muscle flexing by the government
(Muchaparara 2004).

The debate is wholly premised on industrial modernity, hydraulic mission and
possibly WINER issues which advocate the need to conquer the environment
by supplying many dams so as to meet whatever levels of demand. However,
according to Postel (1997) and Gleick (2000) such an approach cannot
address the contemporary water challenges. Finally, the debate has its merits,
but has little value in terms of contributing to the direct fight against the water

scarcity in Bulawayo.

It can be argued that Government policy is hindering Water Demand
Management progress. The 1976 Water Act as replaced by the 1998 Water
Act gives the central government exclusive control over bulk water supply and
pricing. Such control is working against Water Demand Management efforts in
the cities of Zimbabwe. For example The Herald 2012-09-04 carries a story in
which the Minister of Water Resources development and Management
iterated that water is a basic human right hence its price had to be cut. He
gazetted new water prices to the effect that one million litres of bulk water will

be sold by ZINWA (a parastatal that sells bulk water in Zimbabwe) to city
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councils at$6 down from$11.71.He directed that citizens in towns and cities

should receive the first 6000 litres of water per month for free.

It can be argued that the decision by the minister is informed by WINER
premise. While the reduction can be viewed as pro poor but such arbitrary
populist policy pronouncements are oblivious of water scarcity mitigation
efforts for example discouraging waste of limited water resources through
independent and contextually determined pricing regimes. The action of the
central government also confirms the IUCN conference in Johannesburg in
1999 observation that Water Demand Management is not a central water
resources planning and management tool at national and regional level in
Southern Africa. Thus good intentioned but ill-considered government policy

affects Water Demand Management efforts in Zimbabwe.

Political posturing is also undermining the city’s efforts to fight water scarcity.
Newsday 2011-01-30 reports that the Ministers of Water Resources
Development and Management, Local government and Mines postulated that
the “.... water situation in Bulawayo is being exaggerated.....” Such opinion
from leaders is viewed as facts by residents hence have great potential to
dampen and seriously undermine water demand management implementation
efforts. This is particularly true in view of the observation by Turton (1999) that
people put pressure on politicians to influence suspension of water demand
management in times of adequate supply. If politicians such as the above
volunteer themselves to ignore the scarcity of water, they open a floodgate of

resistance to any water demand management restrictions.

Policy makers seem to be singing different tunes of the same hymn thus
compromising effective implementation of Water Demand Management in
Bulawayo. The Minister of Water Resources Development and Management
said that Matabeleland Zambezi Water Project will be complete by 2015(News
day 2010-11-14) when he was reporting that the country had struck a deal
with foreign investors who would complete the project in exchange for some
mineral rights. He further stated that after successful completion of the said
project Bulawayo water woes will be over. However the Bulawayo city Director

of engineering said that water from Zambezi which is 430 km from Bulawayo
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will be expensive and not affordable to residents (The Sunday News 2010-11-
16). The Chronicle 2010-12-31quotes Gevan Maseko, one of the co-founding
chairpersons of the Matabeleland Zambezi Water Project, saying that the
Zambezi Water Project will not take off because some people were using it for

selfish ends.

According to the Mayor of the city of Bulawayo the city needs three more
dams (Masiyephambili September 2010 article.)The city of Bulawayo (2012)
says that additional water sources are not feasible in the near future thus
Water Demand Management remains the feasible solution to the water crisis
in Bulawayo. There is a debilitating lack of honesty, cohesion and collective
proposals and or perceptual advocacy and decision making around the nature
of the water crisis and what needs to be done about the water crisis in
Bulawayo. Such lack of honest unity of focused purpose is likely to defraud
Water Demand Management of political and institutional will power and

implementation energy from collective effort.

3:7Conclusion

This chapter has argued that Bulawayo has been implementing Water
Demand Management for a long period of time. For that reason, the city
becomes a fitting site for any study that seeks to examine the relevance and
effectiveness of Water Demand Management. The investigation of this study
will collect four sets of data namely, up to 1990, 1991t01992, 2000 to 2002,
and current data about the contribution of Water Demand Management
towards the fight against water scarcity in Bulawayo. Contemporary debates
and issues help modify the researcher’'s understanding of the context under
which Water Demand Management is being implemented and prepares him
for possible types of data the study will collect both from field work and

documents study.

85




4.0 Chapter four:
Research design and methodology
4.1Introduction

For reliable and usable results to be arrived at, any study must deploy tried
and tested study designs and methodologies. This chapter posits to flesh out
the research design and methodology of the present study and to explain how
these were scientifically applied. It describes variables that are very central to
the study. The chapter also details sample design and sampling methods,
data collection techniques and their design. Also data capturing and editing as
well as data analysis procedures are explained. Finally, the chapter
acknowledges some inevitable limitations and shortcomings of the data
collection process that have a potential to compromise the validity of data
collected. It also states strategies used to overcome or minimise the negative

impact of the shortcomings and limitations on the findings of the study.

4:2 Background to field work

Literature review and historical background to the Bulawayo water question
have shown that the city has a long history of using Water Demand
Management. The study sets out to investigate the contribution of Water
Demand Management towards the city’s fight against critical shortages of
potable water. The study uses documents to obtain historical data about the
contribution of Water Demand Management towards mitigating water crisis
before 1990 phase, during 1991 -1992 phase and also the 2000-2002 phase.

A questionnaire for residents, a questionnaire for Bulawayo city water
engineering workers, an interview with the public relations department as well
as the water pricing section of the Bulawayo city council were used to collect
actual and perceived current contribution of Water Demand Management. An

interview with Bulawayo residents association collects data about the
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contribution of current Water Demand Management effects as well. An
interview with city of Bulawayo water engineering department is
comprehensive in that it collects data about the contribution of Water Demand
Management across all the phases, Water Demand Management mix used in
the city of Bulawayo and lessons learnt from implementing Water Demand
Management. A five member focus group was also used to collect relevant
data. Adequate data are collected for discussion and analysis in the quest to
fulfil the objectives of the study and answer the research questions.

4:3 Research design and methodology

Bhattacherjee (2012:35) gives a concise explanation of a research design

when he refers to it as a “....comprehensive plan for data collection in an
empirical research project”. Research design is a detailed plan of action for
gathering data for a scientific research. Bhattacherje (2012) argues that the
data collection process alone does not constitute research design. He points
out that a research design is made up of “.... data collection process, the
instrument development process and the sampling process” Bhattacherjee
2012:35). Thus a good research plan must explain how participants are
chosen, how research tools are developed and used as well as how data are

gathered.

To add onto that research design is the plan and structure of the strategy that
the study uses to gather evidence that helps answer the research question(s)
(McMillan and Schumader 1993). Another informative description of a

research design is given by Blanche etal (2006: 57) who say that it is a

....plan for action that is developed by making decisions

about four aspects of research: the research paradigm,

the purpose of the study, the techniques to be employed

and the situation within which observation will take

place. Blanche etal (2006: 57)
It can be concluded from the above literature that research design refers to
the research blue print informing the choice of research paradigm, participants

and other sources of data as well as procedures for data collection
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instruments, data gathering, editing, analysis and reporting. An empirical

research requires a good research design.

4:3:1 Conceptualisation, definitions and key variables

The study uses the contribution of Water Demand Management towards
mitigating water crisis to refer to how demand suppression and system
efficiency enable the city of Bulawayo to provide water to its residents in the
face of limited supply due to insufficient supply dams and unreliable water
supply due to frequent droughts against population explosion. It is used to
signify suppressing demand to acceptable levels through water rationing or
water shedding, distribution network efficiency and water use behaviour

change by residents.

The study uses Blanche etal (2006)’s definition of a variable that it is a
concept that is pinned to the unit of analysis that can take on two or more
values. The study takes supply of potable water in the city of Bulawayo as a
dependent variable. The study is interested in measures that will increase the
city’s capacity to supply potable water to residents. Supply of potable water is
conceptualised as a dependent variable because its value depends on or is
caused by the level of its demand. If demand can be managed or controlled
supply will be sufficient while if demand is not controlled supply may be
insufficient. Blanche etal (2006: 42) record that a “....dependent variable (is a)
variable whose value depends on the value of the independent variable”. If
water demand is high, the already limited supply dams will be unable to
satisfy the city’s water needs or will be exhausted and the city will be unable
to supply in future. On the other hand if demand is low or suppressed then the
city can supply potable water in a sustainable manner. Therefore demand is

an independent variable because it affects supply.

88




Water Demand Management measures are conceptualised as moderating
variables because they suppress demand through promoting system
efficiency thus minimise apparent and real water losses (non revenue water)
along the distribution network. Population explosions, high temperatures
leading to high evaporation rate and climate change leading to very long
droughts and limited rainfall constitute extraneous variables since they have
an effect on water supply( Dependent Variable) although they fall outside the
scope of the present study (Blanche etal 2006). It is hypothesised that if water
demand (independent variable) is suppressed the city can be enabled to
supply potable water sustainably throughout the year (mitigating water crisis)
even during the driest months of the year just before the next rain season. It is
assumed that, all variables remaining constant; the city can through proper
demand management bank enough water to be supplied even during the

drought periods.

4.3.2 Sample design and sampling methods

The study collected data from documents that report on the effects of
rationing and restriction measures used by the city of Bulawayo in 1938. The
documents were selected because they illustrate how restrictions and
rationing measures enabled the city to adapt to the water challenges. It also
selected written records that detail water demand measures that were used to
save the city from closure in the period 1991 -1992. The period was selected
because it illustrates how Water Demand Management saved the city during a
most critical moment where a catastrophy of city closure due to water scarcity
was imminent. It is recorded in Muchaparara (2004) that the drought that
occurred between 1991 and 1992 was the most severe drought in living
memory that hit Bulawayo. Adding to the critical nature of physical water
scarcity in Bulawayo between 1991 and 1992, Hamilton and Ndubiwa (1994)
report that the city was faced with a possibility of closure since it had a 26 day

water supply on the day in which the campaign started.

Literature shows that Water Demand Management measures that suppress
water use levels can be successfully used as ad hoc crisis fighting methods.

Also literature on Water Demand Management measures implemented
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between 2000 and 20002 shows how the strategy contributed towards
mitigating the water crisis. Literature that documents the 2012 water demand
management was used to collect information about the rationale to continue
with Water Demand Management in Bulawayo and to present the Water

Demand Management mix preferred by the city at present.

Convenience sampling was used to select data sources. Blanche etal (2006:
50) define the type of sampling as “....selecting participants who are available,
without prior rationale (and the sample is non representative hence) cannot
produce findings that are generalisable”. The study used published studies
obtained from libraries and also on-line literature resources. Although selected
literature is not fully representative of what has been written about Water
Demand Management for Bulawayo it gives sufficient data and information for
measuring the level of the contribution of Water Demand Management

towards mitigating the water crisis in the city of Bulawayo.

Field work was carried out in the city of Bulawayo. Permission to conduct field
work in the various departments of the city of Bulawayo was sought from and
granted by the town clerk on 11 February 2011. It was therefore easy to
access both data and participants from the city of Bulawayo. Random
sampling was used to distribute 100 questionnaires to residents. Purposive
sampling was used to select suburbs from which to draw participating
residents. Purposive sampling is where “.... cases are selected for theoretical
reasons ....Good examples of the phenomenon....” (Blanche etal (2006: 50).
16 participants were drawn from Makokoba, 22 from Nkulumane, 25 from
Cowdry Park, 17 from Nketa and 20 from low density suburbs. The theoretical
reasons that guided the selection of places of residence are that low density
and high density suburbs are affected by water shortages differently.
Collecting data from different suburbs would give the study a balanced
understanding of the contribution of Water Demand Management towards
mitigating water scarcity across the city. Also Makokoba suburb was selected
because it is one of the oldest suburbs hence it is information rich. Also the
selection was informed by recent city Water Demand Management activities
by the city. For example minutes of the city council meeting of 2 March 2012
notes that:
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Public awareness meetings and water saving
campaigns were held in Makokoba, Nkulumane and
Cowdry Park ... (which) were funded by the
Development Bank of Southern Africa (DBSA).
The above record documents that water conservation campaigns were held
in the three areas in February 2012 therefore residents from the three areas
can effectively evaluate the effect of public awareness campaigns as a Water
Demand Management measure and the study collected fresh data about

public campaigns from the sampled locations.

After purposively sampling suburbs the study randomly sampled participants
from the areas. Blanche etal 2006 explain random sampling as a plan for
selecting participants where every case in the population has equal
opportunity of being selected and the sample tends to be representative. The
researcher personally distributed 16 questionnaires in Makokoba; two houses
with odd number addresses were chosen per street to ensure questionnaire
distribution covers all areas of Makokoba. In cases where the residents were
absent or declined to take and complete the questionnaire the next house was
chosen. The researcher personally delivered the questionnaire, waited for it
while the participants completed and also explained some questions on the
questionnaire that participants wanted some clarity on. The action by the
researcher ensured 100% collection of the completed questionnaires that

were distributed using the said approach.

In Cowdry Park 25 copies of the questionnaire were distributed to participants
through Principals of three schools who randomly distributed them to
educators resident in Cowdry Park. In Nkulumane 22 participants were
selected through random sampling. The selection of learners was done by a
School Head of Department. The selected learners then took questionnaire
copies home to be completed by their parents. In Nketa the 17 copies of the
guestionnaire were completed by residents who were selected by deputy
principals from two schools. Parents were randomly chosen from parents-
school meetings. Principals in the two high schools in the low density suburbs
randomly distributed 20 questionnaire copies to residents who are clients to or

stakeholders in the two schools and reside in properties in the low density
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suburbs. The questionnaire for residents in Makokoba was distributed and
collected over two weeks from 25 June — 6 July 2012. Those distributed
through schools were issued during the week of 25 June — 29 June and were
collected during the second week 2-6 July 2012. The retention was enhanced
by personal distribution by the researcher and using senior school officials

who command respect in society.

A second questionnaire that was distributed was one for city of Bulawayo
water engineering department workers. Four questionnaire copies were given
to one senior engineer at the management level of the department who then
distributed it to workers whom he deemed to be information rich. The
guestionnaires were distributed on the 29 June and collected on the 6 July.
100% collection was achieved. This was due to using the supervisor of the
participants who is a significant other to them. However the researcher
ensured that the participants were not coerced into taking part in the study by
assuring them that their participation was voluntary and that their privacy

would be protected.

One Focus group was also used to collect data for the research. Five
researchers who are citizens of Bulawayo debated on the significance of
Water Demand Management in the fight against water scarcity in the cities
including the city of Bulawayo. The focus group also explored the best

solution to the Water problems in the city of Bulawayo.

Interviews were also used as part of fieldwork. A total of four participants who
were selected using purposive sampling were interviewed. Three participants
were interviewed from different city of Bulawayo departments that is, one
senior worker was interviewed from the department of Public relations to
investigate types of public campaigns conducted and to assess the city’s
perception of the impact of such campaigns. The interview was booked on 2
July 2012 and was granted on 5 July 2012. One official in the water billing
section was interviewed to establish the city’s pricing regime as well as to find
out if pricing is used as a Water Demand Management measure. The official
granted an interview without booking on 5 July 2012. A senior official from the

water engineering department was interviewed on 15 October 2012 to obtain

92




an on the ground expert data about use of and contribution of Water Demand
Management towards mitigating the water crisis in the city of Bulawayo. The
interview date was applied for on 3 October then followed up through an e-
mail on 9 October and was granted on 9 October by email but was scheduled
for 15 October. The interview targeted the interviewee because they have
experience in the management of the distribution of potable water in the city
of Bulawayo. The interviewee also was chosen because as an experienced
and qualified water engineer they have expert knowledge in the subject. The
last interview was with a senior official from one civic organisation. Purposive
sampling was used to choose the civic organisation and the organisation gave
the researcher the senior official whom, according to the organisation
structure was qualified to give an interview. The civic organisation was
deliberately chosen because it is a critical watchdog that keeps the city
council service delivery on check. The sample design and sampling methods
helped the study to collect sufficient and valid data to determine the
contribution of Water Demand Management towards mitigating water scarcity

in Bulawayo.

4.3.3 Data collection methods

Data collection tools are instruments used to gather data which are used to
answer the research questions or to prove or to refute hypothesis. The
present study collected qualitative data from field work and literature study to
investigate the contribution of Water Demand Management towards mitigating
the water crisis in the city of Bulawayo. The study used documents, a focus
group, questionnaires and interviews to collect data. The researcher could not
find existing relevant data collection tools hence had to design questionnaires

and interview guides that were used to collect data from the case study.
4.3.3.1Developing questionnaires

Insights from Mourton (2001) were used in developing the questionnaires and
interview guides to ensure that the tools designed were valid and reliable. The
two instruments were pre- tested by distributing them to five participants of
varying age groups gender and educational backgrounds to eliminate
ambiguous or vague items. Questions or statements that elicited different,
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unlikely or unwanted responses were refined and simple sentences were
used. Questions were arranged from simple to complex. Fictitious constructs
were avoided but Water Demand Management content specific information
seeking questions were asked. This enabled the study to measure the
effectiveness of the city’s public education campaigns used to promote
efficient water use by residents. Neutral but fact finding questions were asked
instead of leading questions. Questions asked were not offensive towards any
section of the community nor biased against any social group.

4.3.3.2 Questionnaires

Two questionnaires were used. Questionnaire 1 is the Questionnaire for city
water engineers and was completed by four participants who were drawn from
the water engineering department. The introduction to the questionnaire
captured ethical issues such as requesting for participants’ consent, declaring
the purpose of the questionnaire and assuring the participants of protection of

their privacy.

The first questionnaire is divided into three sections. Questions 1 to 3
enquired about the nature of availability of supply of potable water in the city
of Bulawayo. Questions 4 to 13 solicited for data about Water Demand
Management measures used by the city to mitigate water scarcity. Question
14 collected data about the contribution of Water Demand Management in
mitigating potable water scarcity from the point of view of the city water
engineers. Question 14 is the most critical question because it solicits for

responses that directly speak to the key research question.

Questionnaire 2 is a questionnaire for residents or potable water users. The
guestionnaire is divided into four sections. Questions 1 to 4 sought for
personal information of participants. Questions 6 to 11 were used to tape for
data about the level of water demand within households and the knowledge of
the content of Water Demand Management public campaigns and education
on water restriction levels by potable water users. Questions 12 to 16
enquired about the attitude of residents towards Water Demand Management

as a strategy of ensuring sustainable potable water supply for the city of
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Bulawayo. Finally Question 17 sought participants to evaluate the contribution
of Water Demand Management towards mitigating potable water scarcity in
the city of Bulawayo. Like question 14 of questionnaire 1 question 17 of
questionnaire 2 is the most critical question towards answering the key

research question.

Questionnaires were selected because they are a fast method of collecting
data (Masuku 1999). Open ended questions elicit valid and useful qualitative
data. Questionnaires afford participants a sense of privacy or personal
security hence are encouraged to give their honest, open and independent
evaluation of the phenomenon under investigation. Questionnaire
administration, in the majority of instances, remove the researcher from the
picture thus minimise the case of participants answering questions in the way

they think the researcher expects them to.
4.3.3.3 Interviews

The interview guide for the city of Bulawayo Public relations department
asked two sets of questions. The first set of questions seeks for data about
communication of information about water demand suppression strategies to
residents and the effectiveness of campaigns and public education efforts of
the city. The second set of questions like questions 14 and 17 of
questionnaires 1 and 2 respectively was the most critical towards answering
the key question of the study which is about the contribution of Water Demand
Management towards mitigating potable water scarcity in the city of

Bulawayo.

The interview with the water billing department was an open interview. It
centred on establishing the city’s pricing regime and the relationship between

pricing and Water Demand Management and principles informing the pricing

policy.

The interview guide for the water distribution engineering department is
divided into three sections. The first set of questions (1 and 2) investigates if
Water Demand Management is popular with the city of Bulawayo. Question3

solicits for data that answer the key research question like question 2 in
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interview guide 1 and question 17and 14 in questionnaires 2 and 1. Questions
4- 7 solicit data on the department’'s evaluation of Water Demand
Management measures. Data from the interview is backed by the city of
Bulawayo Water Demand Management Business Plan document which the
researcher obtained from the same department in electronic format during the

interview session.

The interview guide for NGOs or civic organisations is divided into three
sections. Questions 1 and 2 solicit for data about the involvement of the
organisation in Water Demand Management efforts. Question 3 like question
14 of questionnaire 1, question 17 of questionnaire 2 second set of questions
for interview guide 1 and question 3 of interview guide 2 is very critical to the
study as it solicits for honest practical data on an assessment of the
contribution of Water Demand Management towards fighting water scarcity in
the city of Bulawayo by the NGO. The last set of questions collect data on the
impact of public awareness and education campaigns and how they can are
achieving water use behaviour change. Data collected is very helpful for
answering the research questions and achievement of research objectives.

4.4 Data capturing and editing

Data collected through questioners was transcribed as qualitative data by
respondents on spaces in the questionnaire pages. It was captured in a table
to enable comparison and as quasi-qualitative data by the researcher during
the sorting stage. The author uses the term quasi-qualitative format to signify
capturing information in a table that uses facts and figures designed by the
author to make data analysis easy and effective. Interviews transcripts were
constructed from short notes produced by the researcher during the
interviewing process. Research objectives and research questions were used

to edit out some irrelevant data.

4:5Data analysis

Blanche et al (2006) advise that data analysis must be correctly done to

ensure data are processed into answers to the key question. Qualitative
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analysis techniques were used to analyse data. Themes emerging from data
were identified and codified. The relationships emerging among data in
relation to research questions were established. Triangulation which,
according to Blanche etal (2006:380) describes the “.... use of multiple
perspectives to check a position”, was used. Data triangulation that is “....the
use of a variety of data sources in a study” (Blanche et al 2006 380) assisted
the researcher to develop a strong and clear position about the use of Water
Demand Management towards mitigating water scarcity in the city of

Bulawayo.

4.6 Shortcomings and errors

Sample design does not allow for enough space to generalise the findings
because purposive sampling of suburbs did not produce a representative
sample. Although data collection instruments were piloted and vigorously
refined to ensure validity and reliability but there is still room for errors given
that they have not been used for any other research other than this one.
Some residents had problems with English language. Financial and time
resources constraints would not allow for the translation of the questionnaires
for residents into all languages used in Bulawayo. Literature reviewed was in
some cases produced by its authors to appeal to the international donor
groups and financiers hence the facts they give about the contribution of
Water Demand Management cannot be regarded as objective truth and only
truth.

4:7 Conclusion

This chapter has given an exposition of data collection methods of the study
and how the study was designed toward the attempt to unpack reliable results
and observations. The attempts of the study to, as accurately as possible,
answer the research questions and fulfil the research objectives are nuanced
in this chapter. This chapter harmonises the intentions of the study and the
available literature and resources on which the study relies for observations
and arguments. In a way, this chapter explains how the study arrived at the
observations and arguments that constitute the conclusions of the entire
study.
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5.0Chapter five: Results —Presentation and discussion

5.1. Introduction

The chapter documents sample profiles. It presents and discusses data
collected from documentary evidence, through interviews and a questionnaire
administered in the city of Bulawayo. It also presents and discusses data
collected through an interview conducted with a civic organization. Data
collected through a questionnaire completed by residents and through a focus
group are presented and analysed. The chapter also makes some
recommendations about the implementation of Water Demand Management

and mitigation of the water crisis in Bulawayo. It ends with a conclusion.

5.2. Sample profiles

Sample profiling describes a“...discussion of the sample and its
characteristics” (Morton 2001:124).Sample profiling gives credibility to data
that the study collects. It also “...is essential in order to understand the nature
of the findings” of the study (Morton 2006:124). The above quotation implies
that sample profiling qualifies a research as a scientific effort. It makes
research findings to be accepted as scholarly work as opposed to just

common talk or fiction.

5.2.1. Document study

The study uses documents that were produced by qualified and experienced
water engineers in its investigation of the contribution of Water Demand
Management towards mitigating scarcity of potable water in the city of
Bulawayo. Mutsvangwa (2001) is an academic article on Water Demand
Management in Bulawayo which was produced by a water engineer from a

local university. Sibanda (2002) is an academic presentation on Water
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Demand Management in the cities of Southern Africa which was compiled by
a then Bulawayo city Director of Engineering. Hamilton and Ndubiwa (1994) is
a Bulawayo centenary celebration magazine. One of its editors, M.Ndubiwa
was a town clerk for the city of Bulawayo at the time of the centenary
celebrations in 1994.Gumbo (2002) and (2004) are academic articles
produced by a highly qualified water engineer with vast experience with Water
Demand Management and Integrated Water Resource Management. The
International Union for Conservation of Nature (2002) and (2003) reports are
professional on line WDM research reports appraising sponsors of Water
Demand Management roll- out programmes success in Southern Africa.
Though the reports may be biased in that they could have been written to
secure donor funding thus are just doing positive reporting on the progress of
adopting Water Demand Management in Southern Africa, however the reports
are authentic in that they are products of a funded research. The reports are
also respectable because they were produced by authors with an on the
ground experience with demand management as well professionally qualified

in the field of water engineering.
5.2.2 Interviews and guestionnaire for the city departments

Interviews and the questionnaire for the city of Bulawayo are also very rich.
Interview participants are professionals at the front line management level in
their respective departments. The questionnaire was also completed by
participants who hold at least a diploma in water engineering. The data they
presented can be viewed as authentic and respectable.

5.2.3 Interview with a civic organisation

The interview granted by a civic organization can be regarded with respect.
The selected civic organisation acts as a service delivery watch dog hence
relevant to a study that focuses on water service delivery by the Bulawayo city
council. Also the interviewee is responsible for research and policy advocacy
in the civic organisation and holds a university degree. The interviewee has
been with the organisation for more than three years and as such has

respectable experience and knowledge in the area they were interviewed on.

99




5.2.4 Questionnaire for the residents

The questionnaire for residents was completed and returned by 85 people, 52
being females and 33 males. The majority of the respondents are in the age
bracket of 31-40 years hence are viewed by this study to be mature and
responsible and as such the data they volunteered can be regarded with
reasonable respect. Although no questions were asked about the educational
qualifications or levels of participants, but the quality of answers or responses
they gave shows that the sample is heterogeneous. It constitutes semi
literate, literate enough and literate participants. The participants are
legitimate citizens of the city of Bulawayo. Their responses are legitimate
because they are responses from people who are being affected by water
scarcity and by the implementation of Water Demand Management measures
directly.

5.3. Presentation and Discussion of results of Document study

Document study reveals four divisions of the Water Demand Management
experience in the city of Bulawayo. The first division covers water
conservation from the time the city was constructed in 1894 up to 1990. The
second division covers the period between 1991 and 1992. The first two
divisions can be called the Pre Water Demand Management period because
the water conservation measures used at the time were not formally called
such though the same are called WDM measures today. That the same
measures are called elements of WDM today persuades the study to argue
that even the period conveniently called the Pre WDM division is part of the
WDM era.

Also first phase and second phase of WDM in Southern Africa only signal the
large scale donor funded WDM roll-out and not its first use in the same. The
third division is 1997 to 2004.The third division is called the first phase of
WDM by documents studied. The study refers to the fourth division as
contemporary Water Demand Management and it stretches from 2005 to
date, including the 2012 WDM Business plan for the city of Bulawayo.
Literature refers to the same division as the second phase of WDM in
Southern Africa. It is important to make these divisions because it helps the
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study to give a clear analysis and report on the contribution of WDM towards

mitigating water crisis in the city of Bulawayo.

The IUCN (2002) reports that the International Union for Conservation of
Nature championed the exportation of Water Demand Management into
Southern Africa through the Swedish International Development Coorperation
Agency (SIDA) and the International Development Research Centre ( IDRC)
funding. It reports that the first phase of Water Demand Management in
Southern Africa was in 1997-1999, (extended to 2000-2004), and covered five
countries including Zimbabwe and the second phase was from 2005. The
observation suggests that any water conservation effort in Bulawayo before
1997 cannot be regarded as WDM because formal WDM was introduced in
Southern Africa between 1997 and 2004.1t is for that reason that the study
uses the term pre Water Demand Management phase for the WDM division
before 1997.

The aim of the International Union for Conservation of Nature was to
introduce and advocate for the use of Water Demand Management in
Southern Africa. The IUCN (2003) reports that Zimbabwe embraced Water
Demand Management through promulgating the1998 Water Act and the New
Integrated Water Resource Management strategy. The IUCN reports of
(2002) and (2005) authoritatively state that Water Demand Management was
formally introduced in Zimbabwe between 1997 and 1998.Such a view
therefore proposes that formal Water Demand Management in Zimbabwe
started after 1998. Although the report does not pay particular attention to
various places in Zimbabwe, which is probably the reason why it is quiet
about Bulawayo having started with Water Demand Management before that
time, as proposed by Sibanda (2002), however the report is important
because it informs us that Zimbabwe as a country has formally embraced the
approach and has even passed a law (the Zimbabwe Water Act 1998) to
systematise the implementation of the strategy. However the reports cannot
be useful when it comes to assessing the contribution of Water Demand
Management in mitigating the water crisis in Bulawayo because they are
under reporting on when the approach was first used by the city. The study
asserts that the city of Bulawayo started using WDM before 1997 because the
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strategies it used to conserve water then are part of the formal WDM
strategies. Therefore the assessment of the contribution of Water Demand
Management in mitigating potable water scarcity in Bulawayo has to include
even the time before formal WDM was formally introduced in Southern Africa.

5.3.1. The contributions of Water Demand Management towards
mitigating the scarcity of potable water in Bulawayo during the Pre-
Water Demand Management era from document study.

Muchaparara (2004) and (2008) note that the city of Bulawayo constructed
one additional water supply dam after every ten years from 1927 to 1976, that
is, before the colonial government took over the responsibility of bulk water
provisioning through the Water act of 1976 and that dispensation is presently
consolidated by the Zimbabwe Water Act of 1998 passed by the black
majority government led by President Robert Mugabe of the ZANU PF.
Muchaparara (2008) implies that Pre ~Water Demand Management delayed
the construction of the next water source for Bulawayo (1986 and 1996) by
more than 20 years. This implies that Water Demand suppression mitigated
potable physical water scarcity during the said period because the city was

able to provide water to the residents though in a limited fashion.

To add onto that Mutsvangwa (2001) who advances the point that Water
Demand Management was implemented in Bulawayo as water rationing and
restrictions since 1938 says that the strategy had suppressed demand from a
potential 222 litres per person per day to 110 litres per person per day then.
His study concludes that Pre- Water Demand Management postponed the
need for a new water source to 2006, which is ten more years when

compared to the delay to 1996 presented by Muchaparara (2004) and (2008).

According to the study by Mutsvangwa (2001) Water Demand Management
has played a critical role in postponing the need for a new source as well as in
supplying water to the city of Bulawayo. The findings by Mutsvangwa (2001)
suggest that Pre-Water Demand Management mitigated physical potable
water scarcity in the city of Bulawayo. The city was able to go for 30 years of

growth without necessary accompanying water resource augmentation but
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being able to reduce the magnitude of physical potable water scarcity through
rationing and restrictions. Although delay of a new source is due to lack of
financial resources, but the fact that the city continued to supply citizens with
limited but sufficient water to survive testifies that WDM is mitigating potable
water scarcity in the city of Bulawayo. Such lesson taught by incapacity can

be positively and proactively used to promote sustainable development.

Muchaparara (2004) indirectly suggests that Pre-Water Demand
Management mitigated the disastrous results of the 1982/83 drought driven
potable water scarcity. Reviewed documents concur that Water Demand
Management has contributed significantly in mitigating the negative impact of
and extent of potable water scarcity in the city of Bulawayo even before the

strategy was formally introduced in Zimbabwe.

Water Demand Management minimises the negative impact and level of
physical scarcity of potable water. It can be effectively used to enable cities to
adapt to conditions of water scarcity. Water Demand Management had the
potential to achieve more savings during the 1938 phase. Mahayni in Harris
etal (2013:37) notes that the United Nations recommends “....40 to 50
litres....” of potable water per person per day for water challeged areas. If
water rations and restrictions of 1938 brought demand down to 110 litres per
person per day, further reducing demand to 50 to 40 litres would have saved

more of the resource, all other factors remaining constant.

Margaret Kriel of the ‘Bulawayo must live campaign’ in Hamilton and Ndubiwa
(1994:48) notes that Public awareness campaigns reduced a water

consumption of 100 000 m® (per day) ...to 60 000 m® per day” in January
1992 and further down to 46 000m® per day by “14 September 1992”.Water

leaks were reduced to 10litres per day in 1992 (Hamilton and Ndubiwa 1994).
Sibanda (2002) adds that the city of Bulawayo introduced a Block tariff pricing
regime in 1992 which significantly curbed demand for potable water since
cheap consumption was limited to 600 litres per household per day or 18 kilo
litres per month and above 31 kilolitres per month per household was heavily
penalized. The measures of managing water demand given above are

elements of the contemporary WDM strategy. That the city of Bulawayo
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started using them far earlier than the official exportation of WDM to southern
Africa and before 1998 is the basis for the argument that the WDM has alwys
been in use in Bulawayo. Again Hamilton and Ndubiwa (1994) are adding that
WDM mitigated the intensity and level of physical potable water scarcity
during the 1991/1992 drought.

The reviewed documents imply that Water Demand Management is a short
term approach to dealing with critical water shortages to be discarded when
supply improves after a good rain season. The said view differs from the view
taken by the study that Water Demand Management must be an integral part
of water planning and management to give the city long term resilience to
perennial water shortages. However the documents are useful in uncovering
that Water Demand Management has contributed significantly towards
mitigating water scarcity even during times of critical droughts. It is such
evidence of successful contribution by Water Demand Management in
mitigating water scarcity in the city of Bulawayo that makes this researcher
wonder why current Water Demand Management is not scoring the same
successes given that water scarcity is becoming dire each year. Again it is the
desire of this study that WDM can be used for long term sustainable

development in all sectors including water in the city of Bulawayo.

Sibanda (2002) aptly describes the contribution of the Water Demand
Management towards mitigating potable water scarcity in the city of Bulawayo
learning from what it achieved during the 1991/1992 drought when he notes
that the strategy reduced unaccounted for water, and reduced potable water
demand down to 75 litres per person per day and 36 litres per person per day
in low density and high density suburbs respectively between 1991 and
1992.The reviewed document adds to the previous documents that the
paradigm has contributed towards mitigating water shortages in the city of
Bulawayo to a great measure. However it should be noted that 36 litres per
person per day is below the United Nations bench mark of at least 40 to 50
litres per person per day (Mahayni in Harris etal 2013:37). A reasonable
Water Demand Management programme is one that sustains life and not one
that saves potable water at the expense of human life. Again the fact that the
poorest of the poor in the high density suburbs are the ones who sacrifice the
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most for the survival of the water supply system implies that Pre Water
Demand Management in Bulawayo did not promote equitable water
distribution which is a hall mark for contemporary water paradigms envisaged
by Agenda 18 of the Dublin principles (Salman 2003). Demand suppression
implied above is not useful because it sacrifices human lives for potable
water. Development or preservation of goods or services that does not
enhance human security and that does not lead to eradication of poverty and
equitable satisfaction of human needs is not sustainable development.

Finally Arntzen (2003) reports that the Bulawayo City Council local authority
implemented a Water Demand Management programme in 1993 whose aim
was to reduce Non—Revenue water (system efficiency),retrofitting, use of
recycled effluent, tariff incentives, public awareness and developing new
ground water sources. The observation defies the notion that WDM started in
Bulawayo after 1998. The contribution of the 1993 WDM, according to the
above source, was that all water connections were metered, tariffs that were
revised in 1996, sustained suppressing demand and water rationing was
strengthened. The above source helps show the types of water demand
management measures that Bulawayo has used as well as show that the
approach contributed significantly towards mitigating water crisis in the city of
Bulawayo even before WDM was formally introduced in Southern Africa. It
also adds to the debate about when Water Demand Management was

adopted as a water planning and management tool in Bulawayo.

Qualitative data gathered from documents confirm that Bulawayo started
implementing Water Demand Management before it was formally embraced in
Zimbabwe and Southern Africa in 1997 t01999 as first phase implementation
which was extended to 2000 — 2004 (IUCN 2003). Data are also showing that
Water Demand Management is central to the survival of Bulawayo as a city in
the face of being threatened with closure due to the relative but severe
absence of potable water. Documents also show that Water Demand
Management has mitigated the catastrophic scarcity of potable water during
severe droughts such as the1938, 1981/1982 and the 1991/1992 one which
Muchaparara (2004) and (2008) calls the severest drought the city ever faced

in living memory.
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Data is also showing that the City of Bulawayo can be said to have used a
narrow interpretation of Water Demand Management during the Pre-WDM
phase. Arntzen (2003) intimates that there is a narrow interpretation of Water
Demand Management which is made up of intervention measures that only
focus on suppressing demand. He also postulates that there is a broader
interpretation of Water Demand Management which entails measures that
influence water demand and also includes expanding supply through use of
non traditional water sources like rain water harvesting. The city of Bulawayo
Water Demand Management tries to suppress potable water demand through
end uses suppression and non-revenue water loss control. It is the view of the
current study that the city needs to consider embracing what Arntzen (2003)
calls a broader interpretation of water demand management given that water
scarcity is growing even more severe due to population growth, climate
change and siltation. Consolidating the approach by adding water harvesting
and other similar measures will enable it (the approach) to mitigate even the

current severe water crisis effectively.

Also data from documents is showing a pattern about use of WDM. Sibanda
(2002) says the water paradigm has become part of the ethos of water
management in the city of Bulawayo. The postulation implies that WDM in
Bulawayo is long term. However the majority of the documents on Pre-WDM
reviewed seem to be refuting the claim by Sibanda (2002) that water demand
management has become the ethos of the city. Instead the pattern that forms
from document study is that water demand management measures in the city
of Bulawayo are used when there is a critical shortage of potable water only.
For example stringent water restrictions were implemented in 1938 (Moyo
2005) and in 1991/1992 (Hamilton and Ndubiwa 1994) to achieve the said
impressive savings. The observation from the above nature of WDM can be
that people were denied water through tough restrictions. Such an
observation discounts WDM as a tool of service denial than a progressive tool
for sustainable development. From that angle WDM can be viewed as a tool
that perpetuates water poverty covering up the intensity of the poverty by
hiding or obscuring real demand. On the other hand it can be argued that the

essence of saving is to supply less now so that there will be something for use
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in the future. Thus mitigating physical potable water scarcity through WDM
meets the spirit of sustainable development which is about using the
resources in a manner that satisfies needs of the present population and
future generations (Treurnicht 2008).

5.3.2. The contribution of Water Demand Management towards
mitigating the scarcity of potable in the formal WDM era from document
study

The study argued in chapters two and three that Water Demand Management
started earlier than 1997-1999. Documents under this category of paradigm
analysis conveniently call1997 to 2004 the first phase of Water Demand
Management because that is when the approach to water management was
advocated and popularized in Southern Africa in general and formalised
through government legislation and the New Integrated Water Resource

strategy in Zimbabwe in particular (IUCN 2003).

Also Turton (1999) (b), a case study on WDM in the Hermanus in the
Western Cape in South Africa and Turton and Mucheleng’anga (2001),
WDM...., A case study on Kolomo, Zambia show that WDM as a water
management approach was already in use in South Africa and Zambia by
1996.1t is for such reasons that the study calls the period 1997-2004 the
formal water demand management era and not the start of WDM per se in
Southern Africa. It must be understood though that such classification may
only be acceptable for Southern Africa given that other regions have had their
formal Water Demand Management earlier than this period. It should also be
noted that the implementation of Integrated Water Resource Management
and WDM gained popularity and momentum after the two 1992 international
conferences that emphasised the need for people to have access to potable
water and the necessity to protect the environment.

The two conferences are the International Conferences on water and
sustainable development which was held in January 1992 in Dublin and the
United Nations Conference on environment and Development held in June

1992 in Rio de Janeiro (www.wmo/
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Int/pages/prog/hwrp/documents/english/Icwedece.html)
and(www.un.org/esa/dsd/agenda21). Dublin conference principle number four
and Rio summit Chapter 18 of Agenda 21 were special water resolutions from
the two conferences and they emphasised that people must be afforded
potable water access as it is a human right. Provision of adequate potable
clean and safe drinking water to the people was dubbed the “.... commonly
agreed premise....”by the Rio Summit (www.un.org/esa/dsd/agenda2l).
IWRM and subsequently WDM were understood to be water management
approaches that can promote the goal of adequate supply of potable water
and its equitable distribution to people. The approaches were also understood
to be able to promote sustainable water provisioning while at the same time
protecting the ecosystem as opposed to destructive damming or water source
augmentation. Thus the preference by water scholars to notice the
contribution of WDM after 1992 is informed by the world perception that the
1992 international conferences initiated and popularized formal WDM and
IWRM. However this study maintains that WDM has been practised in the
South as well as in the North well before its formal exportation to the South
after 1997.

Gumbo etal (2002) says that Water Demand Management was implemented
in Bulawayo from 2000 — 2002 with the aid the of Norway donation. The
programme focused on monitoring unaccounted for water. Gumbo et al (2002)
must be understood from the background that it is an article by water
specialists that have worked with and for water donor organizations that
funded the first phase (1997-2004) and the second phase (2005) of Water
Demand Management whose aim was to promote the adoption of the
approach in Southern Africa in keeping with the two 1992 international
conferences on water. The article thus is talking about formal Water Demand
Management not first WDM in the city of Bulawayo. It is talking about Water
Demand Management as funded through WDM phase schemes and not the
first time use of Water Demand Management in Bulawayo. However what is
important is that the classification enables the study to investigate the
contribution of Water Demand Management towards mitigating the water

crisis in the city of Bulawayo in a structured way.
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To add onto the significant contribution of WDM towards mitigating physical
potable water scarcity during the first and second divisions that the study
conveniently classifies as Pre WDM era, Gumbo (2004) reports that the 2000-
2002 Water Demand Management project was successful. He says that
Water Demand Management in Kwekwe and Bulawayo is producing intended
results. He goes on to say that it has reduced unaccounted for water in
Bulawayo from above 30% to below 20%. Such reduction of potable water
loss to network leaks or theft means reconstruction of extra water to meet
Bulawayo potable water needs. Arntzen (2003) adds that in the year 2000,
Bulawayo reduced unaccounted for water to below 20 %( down from 33% in
1990) compared to Masvingo which had a total of 52% Unaccounted for water
because it had not embraced Water Demand Management then. Arntzen
(2003:57) further says that non Revenue water was reduced to about 16%
between 1997 and 2002.This further buttresses the role of Water Demand
Management in mitigating water scarcity in the city of Bulawayo through
reconstruction of the water resource by controlling its loss along the pipeline

networks.

Macy (1999) in Arntzen (2003) observes that the city of Bulawayo is
producing 8000m?/day of effluent recycled water which is then used for

decorative gardening .This translates into saving 8000m*® potable water that

could have been used for the same purpose. The IUCN (2003) reports that
pressure management, which is a Water Demand Management measure,
reduced pressure in low density properties distribution network from 7, 1 L/S
to 6.4L/S .It also records that the 2000 -2002 Water Demand Management
reduced unaccounted for water to 10%. It finally observes that such Water
Demand Management measures will delay the need for the next water source
by 10 years. Moyo (2005) observes that Water Demand Management had
delayed additional water infrastructure such that the first additional source will
be needed in 2006 and the second one in 2015.The study helps in uncovering
the immense contribution of water demand management in mitigating critical
water scarcity in the city of Bulawayo. It shows that by minimising
unaccounted for water losses to marginal levels the approach reconstructs

potable water that meets the water needs of the additional population. It also
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adds that such savings are mitigating the negative effects of physical potable

water scarcity that is due to poor rain seasons and long droughts.

The understanding of Water Demand Management mitigating physical potable
water scarcity through minimising unaccounted for water expands

Turton(1999)(a)’s explanation of the paradigm. He contends that

....the poles of the WDM phase of water management

can better be understood as revolving around two broad

options, namely doing more with what you have or doing

better things with what you have.(Turton 1999:19)
The above intimation implies that Water Demand Management is about two
options to water management, which are end user conservation and optimum
efficient use of each drop of water as well as allocative efficiency which is
about saving water by diverting it from less productive sectors like agriculture
to more productive sectors like industry. The present study adds that the third
pole of the Water Demand Management phase is reconstruction of potable
water through saving it from unaccounted for water and availing it to the end

user.

The Pre WDM era which had emphasised on water restriction and rationing
had opened the paradigm to criticisms that included discounting the approach
for saving water at the expense of human life and security. However the
formal phase adds structural WDM measures that show that water saving is
not only achieved through limiting current access to water. Thus it can be
argued that a WDM programme that systematically combines the structural
and non structural measures is an able tool for contemporary sustainable

development.

Documentary evidence suggests that Water Demand Management added
value to the city’s fight against perennial water scarcity during the Pre WDM
and formal WDM divisional periods. Its contribution is such that it has
postponed the need for another water source (of course as a response to lack
of financial capacity to construct one) for three times (1986, 1996 and 2006
based on Muchaparara (2004) and (2008) as well as Masuku and Kubare

(2010)’s assertion of one dam for the city of Bulawayo every after 10 years.
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The evidence answers the main research question in the affirmative. Water
Demand Management is helping the city to survive and to live with potable
water scarcity as it were. Water Demand Management is very important for
ensuring that citizens continue to receive potable supply though in a limited
fashion. In as much as it is difficult to talk about development without
mentioning water availability, it is equally impossible to talk about
development in water scarce towns without talking about Water Demand
Management.

5.3.3. Contemporary contribution of Water Demand Management
towards mitigating the scarcity of potable water in the city of Bulawayo
from documentary evidence.

Although the Pre Water Demand Management and the formal Water Demand
Management phases recorded impressive success in mitigating water crisis in
the city of Bulawayo; the contemporary phase seems not to be doing as
much. Minutes of the city council’s future supplies and Water Action
Committee give data that show that Water Demand Management is still the
tool that gives council capacity to supply water to its residents and other users
to date. However the data from these documents suggest that the approach is
not meeting the suppressed water demand target. Minutes of the 2011-05-30
meeting record that the city is using water rationing to suppress water

demand to 120 000m®per day but consumption was at 122 000m®in May

2011.Minutes for the 2012-03-02 meeting show that demand had gone up to
141 037m® per day while ration targets remained at 120 000m®per day in

February 2012 .1t also records that the city conducted Development Bank of
Southern Africa sponsored three awareness campaigns in Makokoba,
Nkulumane and Cowdry Park.

The minutes of the 2012-03-30 meeting record that water demand for the

month was 145 482m*® a day against ration target of 120 000m* a day and

also against the background that the city has a potential supply capacity of

148 000m*® a day which is a sum total of supply from all the five water dams

and 72 boreholes (city of Bulawayo 2012).Water demand and supply capacity

paint a picture of acute water shortage when compared. The city council
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minutes record that the 2012-03-30 meeting concluded that a newspaper
advert was being prepared to remind and persuade consumers to conserve

water and stick to the agreed ration of 120 000m® a day.

Documentary evidence suggests that water rations are not sufficient on their
own to suppress water demand in the city of Bulawayo. Water rationing and
water restriction, though they are synonyms, must be distinguished to ensure
a clear analysis of the contribution of WDM in mitigating water crisis. Water
rationing is fixed amount of potable water that residents are officially allowed
to use in times of short supply (Oxford University Press 2010). That the city
has to use an amount of 120 000 cubic meters of potable water per day and
that households use 350 litres and 400 litres per day in the high density and
low density suburbs respectively is water rationing in the city of Bulawayo.
Water rationing as a WDM non structural strategy demands a conscious,
deliberate and voluntary change in water use behaviour by residents. It
demands both a participatory approach and meaningful educational and
awareness campaigns. Failure to reduce water demand to desired levels by
water rationing can be attributed to lack of residents’ participation in city water
rationing decision making or lack of meaningful educational and awareness

campaigns or both.

On the other hand water restriction is used in the study to denote an
externally enforced water management action. A restriction is a city council by
law or resolution that takes away people’s freedom to use water to gag them
to save potable water. Water shedding is a perfect example of water
restriction. However the strategy is unpopular, unhealthy and infringes
residents’ right to access water. Resorting to it is viewed as punishment by
residents and takes way the spirit of saving water. The city resorts to it in
times of dire potable water shortage like during the 1991/1992 drought
(Hamilton and Ndubiwa 1994) and the 2012/2013 critical potable water

shortages.

Newsday 2012-10-12 reports that the city introduced a 48hour per week
water shedding programme in July, increased it to 72 hours in August and 96

hours per week in October 2012. This is the most recent, though in an ad hoc

112




reactionary fashion, instance of resorting to Water Demand Management
measures to ensure that Bulawayo does not completely run dry and also to
make sure that the well being of residents, which is a very important
deliverable for development, is sustained through consistent potable water
supply. Subsequent newspaper reports showed that water shedding reduced
water demand from above 145000 cubic metres a day to less than 120000
cubic meters a day in the months of October and November 2012. It is
reported that demand has responded to restriction, “.... Bulawayo’s average is
100000” cubic meters a day in August 2013 down from above 145000 cubic
meters in 2012(The Southern eye edition 2013, 08, 13).The above
observations by newspaper articles show that Water Demand Management is
contributing towards averting city closure because of complete or absolute
water scarcity. Although the measure of water shedding forces people to go
for days without running water, however saving water through those rigorous
and painful life threatening sacrifices will ensure that the city will receive
meagre potable water up to the next rain season without closing down.

Collected data suggests a gap from an efficient long term Water Demand
Management programme in the city of Bulawayo as advanced by Sibanda
(2002). The current 2012/2013 adhoc short term programme of Water
Demand Management is a knee jerk response to severe 2012 potable water
scarcity as opposed to a long term built-in water management strategy. The
2012/2013 ad hoc water shedding is reminiscent of the 1991-1992
programmes which though they reduced water demand drastically and saved
the city from closure, were applied to deal with the crisis of the time only. This
dispels Sibanda (2002)’s argument that Water Demand Management became
the ethos of the city. It also discounts the IUCN (2003:57) observation that
“The city of Bulawayo has clear set of long term, medium term and short term
targets” for Water Demand Management. What is happening on the ground as
revealed by document study does not support the claims about WDM being

long term or having become a culture of water management in Bulawayo.

Contemporary Water Demand Management, like its predecessors is used to
deal with a crisis in a reactionary fashion. It is the argument of the present
study that if Water Demand Management was built into a proactive way of
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dealing with scarcity, water could be saved even during times of abundance,
user behaviour could permanently be changed to permanent water saving

mode, then WDM could be doing more in mitigating the water crisis.

The gap between the ideal principle that Bulawayo has built WDM into its
water planning and management and the actual practice of ad hoc use of
WDM could be emanating from possible suspension or neglect of Water
Demand Management by policy makers and implementers in the water sector
along the way. Data also shows that before the introduction of water shedding
which is a punitive measure in nature, Water Demand Management was
unable to meet target demand levels. Although some mediating variables
such as population growth could be responsible for such, it can still be argued
that an implementation of Water Demand Management lapse could be playing
the largest role. Document study seems to be suggesting that contemporary
Water Demand Management is not sufficiently contributing towards mitigating
the water crisis in the city of Bulawayo. There is a great need to improve its

implementation such that it can do more in mitigating potable water scarcity.

Document study shows an interesting pattern about the contribution of WDM
in mitigating the scarcity of potable water in the city of Bulawayo. Catastrophic
results of physical potable water scarcity have always been averted through
water restrictions. Structural WDM measures have been implemented in the
terms of the donor organistions which in the majority of the cases do not
speak to city water master plan. Such information and data persuade the
study to argue that WDM in the city of Bulawayo is neither participatory nor

long term.

Again the study argues that although water restrictions have saved the city
from closure but they are not an ideal scarcity adaptation strategy given that
they hinder continuous access to potable water by residents. Therefore the
strategy through which the city is mitigating water scarcity cannot be
described as purely sustainable development. Water restriction does not
enable the city to meet present water needs without intermission. However a
full picture is that WDM has always ensured that the city does become dry in

absolute terms. Thus it can be argued that WDM plays a very significant role
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in mitigating the magnitude and effect of potable water scarcity. Again
recycling water, pressure management and ban on hose pipe watering

contributed to the adaptation of the city to potable water scarcity.

5.3.4. Contemporary contribution of Water Demand Management: Field
work results

Field work was carried out to find out if Water Demand Management is
mitigating the water crisis in the city of Bulawayo. Data triangulation is used to
determine if data collected by the study corroborate the nature and magnitude
of the contribution of WDM towards mitigating potable water scarcity in the
city of Bulawayo (Blanche etal 2006).Table5:3 presents a summary of field
work findings based on the critical question of the study which was included in
all data gathering tools which requested participants to assess the
contribution of Water Demand Management towards mitigating potable water
scarcity in the city of Bulawayo. The table summarises responses by
participants using the language of the participants as extracted from the data

gathering tools used by the study.

5.2Table summarising data collected by the study

Instrument Evaluation of | Ideal solution
contribution of WDM

Questionnaire for city | WDM alleviates water | Increase water supply

engineers scarcity fractionally. through the  Gwayi-

Question 14 WDM measures have | Shangani Dam.

Evaluate the | not served their purpose | Optimise abstraction of

contribution of WDM | since WDM is still in the | available sources e.g.

towards mitigating water
scarcity

planning stage. Partially
helping out. Helping the
city meet water demand
that is reduced may
help.

duplicate Insiza pipeline

Questionnaire for

58/85(68% of the

Completion of
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residents.
Question 17

participants) say that
WDM is not doing
enough e.g. They are
not doing much. Some
say that it may assist .If
people are
conscientized it will help

Matabeleland Zambezi
water  project, more
dams needed.

Interview with the public
relations department
Question 2

The five supply dams
even if they are full
cannot supply enough
water for the city, so
WDM is very useful
while the city is waiting
for additional sources
like you heard the
Mayor said that the city
needs three  more
supply dams

Addition of supply dams

Interview with the water
billing meter section

Our tariffs regime
promotes WDM and
WDM is helping the city
cope with limited supply.
Our regime is as
follows:

0-5 kI per month per
household is free

6-14 kl per household
per month

is charge at $0,75 a ki
15-25 kl per household
per month is charged at
$1lakl

26 kl and above $ 2,63
per excess Kl

High density is allocated
350 litres a household a
day

-Low density -400 litres
a household a day to
allow for cottage supply

WDM is best for our
financial circumstances.
We need to mount
effective campaigns
about our pricing regime
so that people can take
advantage of free 0-5 k1
and pay less at the
same time save the little
water that we have

Interview with a civic
organization
representative
Question 3

Some of the efforts do
not at all solve the crisis

that the city faces
especially the current
water shedding.
Residents will store

water in containers in
preparation for the next
shedding hence

increase than reduce

WDM is in the best in
the circumstances, but

the city needs to
conduct a
methodological

approach whereby

residents will be given a
clear picture of the water
situation. More needs to
be done to ensure that
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demand thus | the correct message
exacerbate and not|gets to people and
mitigate the water crisis | perceptions and
behaviour are changed

Interview with the water | WDM is not contributing | WDM is the only feasible

distribution towards mitigating | solution. The city has
representative from the | potable water scarcity to | produced a WDM
city engineering | the extent it could since | business plan that was
department. it has been shelved | approved in February
because of lack of | 2012 for implementation
funding in 2013 for a period of

20 years. If the Business
plan can secure funding
from SIDA,DBSA or any
other, WDM can start
and produce benefits
such as extra water for
the city through saving
and capital( through
seling more of the
product) that can sustain
the project and even
allow for supply
expansion

5.3.3Focus group transcript

The focus group discussion was made of five Bulawayo based researchers.
The discussion was based on the key research question: is Water Demand
Management mitigating water scarcity in the city of Bulawayo? The
discussants questioned the legitimacy of the strategy instead of evaluating its
contribution. However the points that they made help contribute some insights
into water politics and issues in Bulawayo as well as show the attitude of
some water users towards Water Demand Management. Some of the points
raised during the discussion are summarised in a transcript below:

WDM is wrong....It is central government cover up for its failure or refusal to
fulfil its obligations to citizens. Why is the central government not being
challenged to do its duty....People must have the quantities of water they
want. Why is WDM not being popularised in Harare as well? Muchaparara
(2004) and (2008) is spot-on.... Water scarcity in Bulawayo is a question of
dereliction of duty, failure or sheer marginalization by central government....

Where did WDM originate? That is an imperialist tool for perpetuating neo-
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colonialism.... The government must raise money and fund the National
Matabeleland Zambezi Water Project.... and give the people of Bulawayo
water.... Money is there, it is a question of priorities. Where is the money from
diamonds going? No one should decide for the people as to how many litres
of water they should drink a day, how many times they should use a toilet a
day....that is selling out to imperialism and neo colonialism.... To say that
water from Zambezi will be very expensive and beyond the reach of average
earning citizens is just an excuse.... The government must subsidise the cost
of water.... Water is a human right and as such the government has to
provide it to the citizens....that is the essence of responsible governance.
Replacing construction of additional dams with denying people of Bulawayo
water through WDM is to insult them....

5.4 Discussion of findings.
5.4.1 Questionnaire for city engineers

Data from the questionnaire shows that the city’s six service reservoirs were

constructed to supply an ideal demand capacity of 260 000m® per day. The

current suppressed demand, though still above the ideal target of the city, was
at 145 482 before water shedding (council minutes 2012 -3-30) and potential
supply capacity is estimated at 148 000m®per day (interview with the

distribution engineering department).This shows that the city has insufficient
water storage infrastructure to meet unsuppressed demand given that it was
noted in chapter three of this study that water demand by 1979 was at one
hundred and sixty five thousand cubic meters when the population was at less
than four hundred thousand people (Mkandla 2005). The implication is that
unsuppressed water demand for the current population at about one million

people (City of Bulawayo 2012) is far above 260 000cubic meters a day.

The scenario above shows that the city cannot survive without demand
management due to both insufficient supply of water and inadequate
infrastructure to service unsuppressed demand. This further shows that
although Water Demand Management is believed to have been shelved by
the city as it were (interview with the city water engineering department), but
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data shows that the city is surviving through managing water demand one
way or the other. One is tempted to argue that if the city had a comprehensive
understanding of Water Demand Management, it could be deploying various
measures of this water planning and management paradigm and thus yield
better benefits which would translate into better water service delivery hence
alleviate water poverty by mitigating physical potable water scarcity which is a

given, in a proactive fashion.

The questionnaire established that the city produces on average 140 000m? of

purified water per day and about 83% of the amount goes to potable water
use. Water provision figures suggest that the above 145000 cubic meters
daily potable water consumption before the introduction of water restrictions
represents very critical water scarcity. If Water Demand Management is
efficiently implemented, there is an opportunity to reconstruct water that will
ensure sufficient potable water supply and extra to be allocated to industry
which is currently sharing with other uses a meagre 17% of daily total amount
and thus create employment for residents and as a result enhance meaningful

development.

Engineers observed that WDM measures including sinking of 350 boreholes
in the city, erection of jojo tanks in schools, hospitals and churches within the
city, water rationing down to 120000 cubic meters per day, water shedding,
erection of Cowdry park booster pump station, Erection of Sulzer raw water
pump station and taping water from the Nyamandlovu acquifer have been
used by the city between 1992 and 2012.The interesting observation is that
WDM measures suggested all have to do with structural WDM. Other
measures suggested are supply augmentation and not about managing
demand. Data help explain why engineers mainly think that WDM is shelved
while the Public relations department is saying that WDM is being
implemented. For engineers true WDM is structural WDM. The list however
helps show that WDM is contributing significantly towards mitigating potable

water scarcity in the city of Bulawayo.

The data collected about possible strategies to suppress demand through the

guestionnaire for engineers included awareness campaigns, opening a call
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centre that will share information on dam water levels and scarcity with
residents to promote effective client decision making on the need to use water
sparingly, dualising the water distribution network of pipelines to distribute
reclaimed water for gardening by citizens. The possible solutions given imply
that not enough is being done on education and awareness campaigns. The
suggestions given can help strengthen the implementation of WDM and lead

to effective sustainable use of water if implemented.

The questionnaire also collected data on what citizens and the city can do to
solve the water crisis. Responses included stopping gardening by residents
using potable water, reporting illegal water connections and urban farming,
reporting burst pipes and vandalism. The city needs to develop a 24 hour toll
free number for such reports by residents. On the other hand the city is
planning to introduce pre paid water metering, increasing effective public

education and awareness campaigns, repairing water meters and old pipes.

The many suggestions about what can be done to suppress water demand
corroborate the notion that WDM has been shelved. It also confirms the
evidence from document study that the city of Bulawayo heavily relies on
water restriction for its survival. Other pro active WDM measures as
suggested by water scholars under literature review as well as those collected
by the questionnaire are not being implemented currently. Thus although
WDM is mitigating physical potable water scarcity and financial water scarcity
through water restrictions, it could do more if many feasible pro active

measures are being implemented.

5:4:2Interview with the water distribution engineering department

Key data collected from the interview with the water distribution engineering
department is that most of Water Demand Management programmes that
were used by the city from after 1992 are on hold because of financial and
skills shortage given that the economy was ravaged by very high inflation. The
interview could not obtain the assessment of WDM because the interviewee
insisted that WDM is on hold. The interview however established that Water
Demand Management still remains the city’s priority number one in water

planning and management. Data collected also established that the city is
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trying to revamp Water Demand Management through the WDM business
plan. The interview also established that the city water has big expectations
from the planned Water Demand Management project which wants to reduce
annual real loss from 31% to about 10% while apparent loss must be reduced
from approximately 22% to about 10%.Reduction in Non Revenue water can
translate into financial saving of $10 557 per day and increase billing by 17

800 K1/day which can translate to $20 482 revenue per day.

On why the city is unable to realise the 120 000 cubic meters a day water
ration target, the interview established that the ration target is just an estimate
given that water metering infrastructure is not in good working order. Actual
water use figures and patterns will be established after full implementation of
the Water Demand Business plan. The data collected by the interview about
water ration targets corroborates data from document study where Mkandla
(2005) who noted that 1650000 cubic meters was unsuppressed daily
demand in 1979 for a population of less than four hundred thousand people
and Mutsvangwa (2001) who predicted demand to sit at 175000 cubic meters
a day. The high figures for lower numbers of people imply that 120000 cubic
meteres cannot sustain current population which has more than doubled from
that of 1979.

The interview data corroborates data from the questionnaire for city engineers
on the claim that WDM is on hold. The study collected the two sets of data at
the time when the city was running water restriction programme which is still
in place. It is the same ongoing water restrictions WDM programme that the
city claims has suppressed water demand from above 145 000 cubic meters a

day to an average of 100 000 cubic meters a day (Newsday 2013-08-20).

A further interrogation of collected data helps explain the position of water
engineers regarding the status of WDM in the city of Bulawayo. Gumbo
(2004) and Arntzen (2003) attested that unaccounted for water was reduced
by the 2000 to 2002 WDM programme from more than 33% to about 16 %.
The current state of unaccounted for water (City of Bulawayo 2012) shows a
significant regression as apparent water loss and annual real loss which both

talk to none revenue water are very high. It is the regression to before the
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year 2000 system related water losses that persuade engineers to posit that
WDM is shelved when non structural WDM is in use. Collected data partially
reveals that engineers understand WDM to be about structural measures

mainly or only.

Finally it is noteworthy that the engineering department observes that WDM is
the only feasible solution to the water crisis in the circumstances. That WDM
is the only feasible option for the water scarce Bulawayo strengthens the need
for its efficient implementation. The many WDM measures on halt such as
pressure management, leak detection, reduction of annual real loss and
apparent water loss must be resuscitated to complement the non structural

WDM measures and potable water service delivery is likely to be improved.

5:4:3 Interview with the Public relations department of the city of
Bulawayo

The interview with the department of Public relations reveals that the city is
using WDM measures such as water use education and awareness
campaigns, water rationing, water restrictions and water pricing among
others. It is important to note that the interview with the engineering
department representative established that the department views WDM as the
only feasible solution to the water crisis in the circumstances while the public
relations department notes that WDM is useful before the city gets the three
additional dams. Collected data implies that WDM is effectively mitigating
water scarcity. Collected data also raise the idea that WDM may have
postponed the construction of additional dams by more than three decades
give that the city needs three additional supply dams. The observation
corroborates data from Pre-WDM document study which revealed that three
additional dams should have been constructed between 1986,1996 and
2006.Therefore WDM is enabling the city of Bulawayo to continue to suply

potable water to citizens even under acute supply constraints.

The contradiction between Water Demand Management having been shelved
because of lack of funding and skills (interview with a water distribution
engineering department representative) and an alive and useful Water

Demand Management programme (interview with the public relations
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department representative) could be an instance of lack of institutional
cohesion or discipline based differences in perception. Such discord in
perception of policy issues is also not conducive to a Water Demand
Management programme that can mitigate the water crisis in the city of
Bulawayo. Fig 4 which is an annexure shows the campaign slides the city is
using as proof that it is using WDM. The public relations department is
convinced that the campaigns are effective and are promoting demand
suppression. Part of the interview transcript:

The campaigns are very effective...People of Bulawayo

are saving water...Some researches have been

conducted and they showed that citizens are saving

water ....and are willing to pay for the water that they

use....If it was not for water restrictions, water rationing,

ban on hose pipe watering, recycling water the city could

have long collapsed due to lack of fresh water....
The data collected through the interview if compared with data from
questionnaires and other interviews seems to be doing public relations
management instead of giving facts about reality on the ground. The position
derived from large volumes of data that says that both residents and city
workers have reservations about the effectiveness of Water Demand
Management which suggests high probability of lack of commitment to water
saving measures by both the city and residents. This could be one of the

reasons why the city is not meeting its daily water ration targets.

5:4:4Interview with the water billing section

The interview collected data that support the public relations department on
the point that the city is using WDM. Collected data also adds to the above
two interviews that WDM is the only feasible solution or the most useful in the
circumstances. The circumstance is the financial situation. The words useful
and effective used by participants to describe WDM are good pieces of
evidence to explain that even the city is aware that WDM is mitigating the
physical scarcity of potable water. Again the term “feasible in the
circumstances” from the engineer interview acknowledges the potential of

WDM in mitigating water scarcity.
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The interview also established that water pricing is another WDM measure
used by the city. Both concessions (free water between 0 and 5 kl per
household per month and low charges for saving) and very high penalty of
$2.63per excess kl for using large volumes of above 26kl per household per
month are meant to promote water saving. Olmstead and Starvin (2007)
observe that price cannot suppress demand because the demand for water is

inelastic.

They also observe that what they call a paradox of split aims adds to the
failure of pricing as a good deterrent for water wasteful use. The conflict of
aims is such that water price is fixed both to control demand and to raise
revenue for the city given that water is a milk cow for municipalities, cities and
towns. While on the one hand the water authority would like demand to go
down to conserve water, on the other it would want to sell more of water to
raise sufficient capital to meet its running costs. Newsday 2012-10-04
illustrates the paradox of split aims in the City of Bulawayo WDM when it
notes the city Finance Direct observing that the council is financially squeezed
because it lost $1 million to water shedding. Although the loss is not directly
due to pricing but data illustrates the fact that demand suppression objective

conflicts with the revenue motive.

The Bulawayo WDM Business Plan provides a classic example of a paradox
of split aims. Both the interview with the city engineering department and City
of Bulawayo (2012) show that the ambitious goal of the WDM business plan is
to save non revenue water and sell more of water to raise enough money to

run the department and invest the extra in expanding the water service.

Sibanda (2002) observes that the block tariff system was introduced in 1992
but water demand is only effectively controlled by water rationing. This could
be implying that prices are not doing much to deter use of more water than
the ration. It is probable that people sacrifice their income and pay for the
used volumes or they use volumes and default in payment.So thus while the
city has deployed pricing as WDM measure but no significant results in terms

of demand suppression seem to be coming from the measure.

5:4:5Interview with a civic organisation
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The interview established that the sampled civic organisation is an indirect

player in promoting WDM. Evidence from the interview to that effect is that:

We are not directly involved (with WDM) but what we do
is to work closely with the city council and keep a check
on its ability or inability to supply residents with pure,
well treated water....We then communicate with the
residents through the media....

Civic organisations need to play an advocacy role if WDM is to succeed. They
need to deliberately mount advocacy programmes that seek to influence

positive perceptions about the potential and necessity of water saving.

The interview gathered valuable data about the perception of civic society on
the contemporary contribution of WDM in mitigating the scarcity of potable
water in the city of Bulawayo. The excerpts from the interview transcript below

help show how WDM is perceived by the civic organisations.

Some of the WDM efforts do not at all solve the water
crisis....for example the current water shedding system.
This was not well planned for as residents were not
made aware of why it is really done....residents are
more likely to fill up their containers ahead of water
shedding period ....and end up using more water than
when water is always available....The council should
have, instead, raised awareness of residents,
specifically on how to use water....for example
encourage people to use washing or borehole water for
gardening, do away with loans and flowers.The city
council needs to intensify awareness campaigns in form
of road shows and not just through the print and
electronic media or bill-boards as these do not reach out
to as many people...

Although the interview had predicted that water restrictions will not help at all
but the results on the ground as gathered from documents is that it effectively
lowered daily city water use by more than 45000 cubic meters. The prediction
by the present interview helps show that imposed WDM measures are
resisted even by civic organisations. The lesson is that WDM succeeds when
it is consultative and participatory. Again the interview results show that
effective campaigns, as non structural WDM measures are not done properly.
The observation disagrees with results from the public relations department

interview which suggest that effective awareness and education campaigns
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are effectively conducted. The manner in which public education and
awareness campaigns are conducted could also be responsible for the failure

by the city to meet its water ration targets.

The interview gathered that public awareness campaigns are not doing
enough to promote water use behaviour change among residents. The study
gathered that:

....After letting people aware of the water crisis, city
campaigns should then provide them with what to do to
manage that crisis, which is the missing aspect in all
public awareness and education campaigns being done
by the council now. This aspect would actually be the
basis for water use behaviour change.

The interview helps shows that non structural WDM (water restriction, public
education and public awareness campaigns) is being used by the city of
Bulawayo. The observation buttresses the data collected by the public
relations department interview. It consolidates the observation by the present
study that the claim by engineers that WDM is shelved is a reference to only
structural aspects and not to WDM approach as a whole. However collected
data suggest that WDM is not doing enough to mitigate the scarcity of potable
water. However evidence that is collected after the prediction by the source of

data proves the evaluation data to inaccurate.

5:4:6 Focus group

The research tool collected data that exposes the attitude of some groups
towards WDM. The strong negative attitude towards WDM which is based on
conspiracy theories has a potential to dissuade water users holding such an

opinion from adhering to water saving behaviour.

5:4:7Questionnaire for residents

Questions 1-5 of the questionnaire elicited general information about the
participants such as age, gender, years one has spent residing in Bulawayo,
the nature of property ownership and description of water supply. Personal

information details authenticate responses to various aspects of the
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questionnaire. 28% (24/85) of the participants are aged between 20 and 30
years, 25% (21/85) are aged between 31 and 40 years, 31% (26/85) are
between 41 and 50 years old while 16% (14/85) are 51 years and above. 72%
of the sample is above 30 years. Statistics shows that data was collected from
mature participants. 65% of the participants were women while 36/85 of the
participants were men. There is feminisation of scarcity of potable water
(Pearce 1978 in Peterson 1987) since women are affected by water scarcity
more than the males as they are expected to secure water for cooking,
cleaning, drinking and bathing for the household. So having more female
respondents in a study such as this one is justified since it is exploring an
issue that affects them the most. Also women are likely to volunteer accurate
data compared to the males.

Questions 6-8 elicited data about residents’ knowledge of city and household
rations as set by the city water policy. If citizens know the ration figures it
follows that city education and awareness campaigns, which non structural
WDM measures, are effective. Again the success of campaigns will lead to
meaningful water use behaviour change which will manifest in suppression of

demand.

79/85 of the participants (93%) do not know the current target water
consumption rate per day for the city and the number of litres of water per day
per household per zone as determined by city ration targets. The above data
implies that the city is not doing enough in terms of public education and
awareness campaigns. The findings corroborate data collected by the
guestionnaire for city engineers and the interview with the civic organistions
that emphasised the need by the city not only to step up campaigns but also

the need to ensure appropriate campaigns for effectiveness.

Again water saving is at the discretion of the water user since there is no
external benchmark to guide saving since water users are literally unaware of
household targets. Commitment by water users to water saving whose target
they not aware of is questionable. The claim by data from the public relations
department interview that residents are aware of the water crisis and are

committed to saving potable water is a good public image building statement
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that lacks in substance. The pattern that is forming from gathered data is that
water rationing is not contributing towards mitigating the scarcity of potable

water in the city of Bulawayo.

To add onto that of the 7% that is aware of rationing targets, 1/85 got the
information from a radio, 1/85 got information from a council campaign while
4/85 read the information from a newspaper. Statistics confirm that very few
water users are receiving road show council education and awareness

campaigns.

Although question 8 was vague, it was not clear whether the personal
pronoun you referred to an individual person or an individual household, but
the number with the highest frequency is 80 litres average use per person for
both high and low density suburbs. If an average household of six members is
multiplied by an average consumption of eighty litres it gives an average
household consumption of 480 litres per household per day which is above
the ration targets of 350 litres per household in high density suburbs and 400
litres per household in low density suburbs (interview with the water billing
section of the water department). Again 80 litres per person per day is above
derivative ration targets of 58 litres per person per day in high density
suburbs(350 litres per household divided by 6 members) and 66 litres per
person per day in the low density suburbs(400 litres per household divided by
6 members). The per capita per day rations for both low and high density
suburbs are above United Nations recommended minimum of 40 to 50 litres
(Mahayni in Harris etal 2013) and 50 litres per capita per day for water
scarce areas as proposed by Gleick (2000). Data is suggesting that water

rationing is not mitigating water scarcity in the city of Bulawayo.

The Questions 9 to 11sought to establish if the city council is conducting
education and awareness campaigns about the need for residents to
conserve water or to suppress demand. The set of questions also collected
data that the study used to measure the impact of the campaigns on water
use behaviour patterns of citizens. 27 %( 23/85) of the respondents attended
road show campaigns conducted by the city council. Of the 23, 14 attended
road shows before 2011 while the other 9 attended between 2011 and 2012.
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Data suggest that though there is evidence that the council conducts road

shows more needs to be done.

Again a comparison of data under the current and previous sections of the
guestionnaire shed some light on the effectiveness of the road shows. In the
previous section only one person learnt of water rations from road shows and
a total of 6 out of 85 respondents know water ration figures. On the other
hand 23 people from the same pool of respondents attended road shows.
Only one person out of the 23 benefited from the road shows. The implication
of the collected data is that the frequency and effectiveness of road shows
has to improve if water ration is to complement water restrictions in mitigating
potable water scarcity in the city of Bulawayo. The comments by respondents
on the usefulness of campaigns show that residents are aware that they can

learn valuable water conservation lessons if campaigns are availed.

Questions 12 to 16 collected numerous WDM measures that the citizens think
can suppress demand. Some of the strategies as extracted from completed

guestionnaires are:

Campaigns through internet, avoid unnecessary flushing
toilets, comprehensive fliers in local languages, proper
meter reading, incentives for saving households in form
of reduced rates, no hose pipe watering, deal with leaks,
remove sand in dams, prepaid metering, harvest
rainwater, use buckets instead of shower for bathing,
close tapes tightly, more campaigns, prompt leak
repairs, fines or penalties for exceeding rations, fix
allocations per household, attach campaign fliers to
water bills for effective coverage, conduct schools
campaigns, workshops, use community committees to
promote water conservation, read metre twice a month,
constantly update residents on water levels in the dams,
use community policing to eliminate use of hose pipes,

replace vandalised meters promptly, use drought
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resistant vegetables for domestic gardening, replace

dripping tapes.

The list of WDM measures suggested is interesting. Some suggested
measure are what the council claims to be doing. The implication of the data
Is that more effective road shows have to be conducted so that citizens would
know that what they are suggesting is what the council has been expecting
them to comply with all along. Again the list implies that citizens are not
implementing the measures they are suggesting. Also there are some new
insights that citizens are adding to the WDM mix. The implication is that water

demand management can achieve more if it is participatory.

Question 17 asked participants to evaluate the contribution of WDM in
mitigating the physical scarcity of potable water in the city of Bulawayo. The
open ended question gave public awareness and education, water
restrictions, pre-paid metering, leak detection as examples of WDM measures
that can be included in the evaluation of the contribution WDM makes towards
mitigating the scarcity of potable water. The responses were classified by the
study into five groups during analysis.19 %(16/85) of the participants left the
question blank, 21%(18/85) said that they have no idea if WDM is mitigating
the scarcity of potable water, 18% said that WDM is mitigating water scarcity,
25%(21/85) said that WDM is not mitigating water scarcity and 11% said that
WDM will mitigate water scarcity in the future. Only 18% of the participants
think that WDM is contributing towards mitigating the scarcity of potable water
in the city of Bulawayo. This suggests that water savings are chieved through
water restrictions since very few respondents demonstrate understand of,

hence possible support for and commitment to WDM.

Participants who left the question blank and those who said that they have no
idea if WDM is mitigating scarcity of potable water did not explain their
positions. One of the possible explanations of the two scenarios is that public
awareness and education campaigns about WDM have not reached all
residents. Probability of non saving behaviour is high among residents
represented by the said two groups. The other possible explanation is that

respondents do not want anything to do with WDM and by extension think that
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WDM is not contributing towards mitigating water scarcity in the city of

Bulawayo.

The respondents that said that WDM will mitigate potable water scarcity in the
future gave various explanations for their position. Some of the explanations

extracted from the completed questionnaire copies are:

....may assist....city council to attend to leaks and
consumers to commit to water saving behaviour and
culture, if people are conscientized it will help, can be
effective....communication, campaigns or pamphlets and
enforcement of restrictions and rations through water
committees, ....once people get knowledge they will
conserve water, if they are educated they will try by all
means to conserve water.

A common theme that runs across the explanations is that WDM has a
potential but the city is yet to fully and effectively promote it through public
education and awareness campaigns. The implication of the present position
by participants is that residents think that WDM is not contributing towards
mitigating the scarcity of potable water currently. Again deferring the results of
WDM into the future resonates with the data collected from the city
engineering department which is based on the thinking that the WDM
business plan of 2012 is yet to re-start the shelved approach to water

planning and management.

Some explanations for the no position give more insights about the current
state of WDM in the city of Bulawayo. Some of the insightful explanations

extracted from the completed copies of the questionnaire are:

....people are not saving enough, ....pipes leak for days
or months without being attended to ....restriction is
selective, No, not all people respect WDM
stipulations....people use water according to their needs
regardless of knowing about the crisis, no....we continue
using hose pipes as long as we will pay for the monthly
bills, No, council estimates water bills and people feel
that they are paying too much and thus use water any
how...., once people get knowledge they will conserve
water, People do not understand the situation at hand
and messages have not been spread enough to effect
behaviour change, the problem is that water available is
not enough for the city....expand supply, Water
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restriction is just an inconvenience ....usage on the day
water is available far exceeds normal day use when
restriction is not in place....sporadic press releases do
not help....expenditure on expensive cars for city
officials....

A good percentage of respondents (25%) views WDM as being unable to and
actually as not mitigating the scarcity of potable water in Bulawayo.
Explanations for the perceived failure of WDM by residents from this category
of respondents range from the problem of attitude, lack of information,
insufficiency of WDM as a strategy of dealing with physical scarcity of potable
water to outright protest against council management. Statistically speaking
82% of the respondents are not saying that WDM is mitigating scarcity of
potable water. This supports the observation that in the absence of structural
WDM measures, the city is mainly using water restrictions to mitigate water

scarcity.

18% of the participants said that WDM is mitigating the scarcity of potable
water in the city of Bulawayo. Although fewer residents view WDM to be
useful but the reasons for the position given by respondents are persuasive.

Some of the explanations they gave are quoted below:

Awareness is assisting, most people in my community
are watering their gardens using buckets and not hose
pipes ....restrictions are effective.... But behaviour
change is key...residents now report leaks....but more
campaigns are needed to change mindsets towards
water saving ....yes, but more must be done to enforce
measures to ensure 100% compliance, WDM has
prevented situations where the city could totally run dry
....yes but more could be done.

The respondents are noting that watering domestic gardens using hose pipes
is under control. Although the participants who said that WDM is not useful
observed that hose pipes are still in use in some households but it is worth
noting that the hose pipes ban is contributing towards mitigating water
demand as observed by some participants, though there is still room for
improvement. Again respondents note that WDM is mitigating the scarcity of
potable water by ensuring that the city does not fail provide minimal water for

survival to residents even during driest periods through use of restrictions.
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The data corroborates documentary evidence which revealed that water
restrictions suppressed water demand from 222litres per person per day to
110 litres per person per day in 1938 (Mutsvangwa 2001), the city daily
potable water use was reduced from 100 000 cubic meters to 46000 cubic
meters in 1992 (Hamilton and Ndubiwa 1994) and was reduced from 145482
cubic meters a day (2012-03-30 council minutes), far above all the supply
dams excluding a 72 boreholes supply capacity of 132000 a day (city of
Bulawayo 2012), down to an average of 100 000 cubic meters a day between
2012 and 2013. Thus the statement from the questionnaire responses which
says that water restrictions are contributing towards mitigating the potable
water crisis can be justified by the above data triangulation (Blanche etal
2006)

Respondents are also saying that WDM is mitigating the water crisis because
residents are now saving limited water through timeous report of leaks.Data
collected also shows that WDM can even do more if the behaviour of users is

changed.

5.5. Conclusion

Document study shows that WDM, particularly the water restriction or water
shedding measure has always ensured that the city survives the most intense
of the instances of potable water scarcity during the severest of the droughts.
Data collected from documents shows that water restriction has mitigated the
scarcity of potable water throughout all the four divisions of WDM between
1894 and 2013. Field work however collected mixed data. Mixed in that part of
the data suggests that WDM in the city has been shelved, some sections of
data suggest that WDM is not mitigating potable water scarcity, yet some
sections of collected data suggest that WDM is contributing immensely
towards mitigating the scarcity of potable water in the cty.The last chapter of
the study will summarise, interpret the findings and make conclusions and

recommendations.
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6:0 Chapter 6 Summary, conclusions and recommendations
6.1 Introduction

This chapter provides a summation of the observations and arguments of the
study. Deploying the Theory of Planned Behaviour that the study elected as
its critical prism, this chapter interprets the research results, answers the
research questions and directly addresses the objectives of the present study.
Finally, this chapter advances some recommendations and suggestions as to
how Water Demand Management can best be deployed as a policy to

alleviate water scarcity and water poverty in such cities as Bulawayo.

6.2 Summary Research findings

The study revealed that potable water is scarce in a physical sense, financial
sense and political sense in the city of Bulawayo. Climate change and rapid
expansion of the city is posing a threat of even more severe scarcity of
potable water in the near future. The total scarcity of potable water demands
an efficient water planning and management paradigm to enhance the
resilience and survival of the city. The study revealed that the city has always
used Water Demand Management to mitigate the scarcity of potable water.

WDM “....is a policy that stresses making better use of existing supplies,
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rather than developing new ones....” as noted by Winpenny (1997) in Molle
and Turral (2004:1). WDM entails using “...a set of incentives (like) price,
subsidies, quotas, conservation ....awareness raising or educational
programmes” (Molle and Turral 2004:1-2). The above definition and
illustration of WDM makes the summary and discussion of findings clear
though the illustration leaves out the structural Water Demand Management

measures.

6.2.1 WDM measures used by the city of Bulawayo to mitigate the

scarcity of potable water.

The study set out to find out the WDM measures that the City of Bulawayo is
using. Research results show that water restrictions and Water rationing have
always been used by the city to minimise the negative effects of water scarcity
(Mutsvangwa 2001, Moyo 2005, Sibanda 2002, Hamilton and Ndubiwa 1994
and Newsday 2013-08-20).The research results show that the city also uses
public awareness and education campaigns (Interview with the public
relations department) and water pricing which Sibanda (2002) calls the block
tariff structure. Use of the pricing measure is corroborated by an interview with
the water billing section. To add onto that Sibanda (2002) observes that
pressure management, leak detection, progressive asset replacement, fixing
of property leaks, conjunctive abstraction, abstraction of dead water, hose
pipe bans and use of recycled water for decorative gardening are the other
WDM measures that the city use. However the interview with the engineering
department revealed that the majority if not all of the structural measures
outline by Sibanda (2002) are on halt. The study found out that the city of

Bulawayo uses both structural and non structural WDM measures.
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The politics behind a limited number of supply dams and related water
infrastructure is complex (Muchaparara (2004) and (2008). The study showed
that there are also other explanations to potable water scarcity besides
political ones. The city has acted in a proactive manner by adopting Water

Demand Management measures to subsist.

6.2.2 The WDM measures that the city has discarded

The study also wanted to find out if there are some Water Demand
Management measures that the city has discarded as well as reasons if any
have been discarded. The objective was to find out Water Demand
Management measures that are not useful in mitigating potable water
scarcity.

The study found out that the structural Water Demand Management
measures which tend to demand a lot of capital and specialised skills, for
example pressure management and progressive asset replacement have
been shelved (Interview with the engineering department). The study found
out that no measure has been discarded per se. This shows that Water
Demand Management measures are either useful or have the potential to be

useful in mitigating the scarcity of potable water in the City of Bulawayo.

6.2.3 Is WDM mitigating water scarcity in Bulawayo?

The main thrust of the study was to find out if Water Demand Management is
contributing towards mitigating the scarcity of potable water in Bulawayo.
Documentary evidence gives conclusive data that shows that water
restrictions give the city the capacity to continue to supply potable water to
residents against the background of limited supply dams, poor rainfall and
long dry and hot seasons. The study established that the city resorts to water

restrictions frequently to mitigate water scarcity.

To add on that the study also established that structural WDM contributed

towards mitigating the scarcity of potable water by reducing water losses to
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system inefficiency such as lack of pipeline pressure management and leaks
between the years 2000 and 2004.It was also established that WDM saved
scarce potable water through recycled water that is used for decorative
gardening. It was also discovered that a ban on use of hose pipes in domestic

gardening is also helping mitigate potable water scarcity.

On the other hand the study also found out that Water Demand Management
is not mitigating scarcity of potable water to its full potential. It was established
that other WDM measures are not being implemented fully. Again the results
of the study show that Water Demand Management is not contributing
towards mitigating scarcity of potable water to its full potential because water
users have not fully embraced the culture of water saving as promoted by

water rationing.

6.3 Conclusions

Water Demand Management has always been central to the survival of the
city. If the opinion of the water engineering department collected through
interviews which suggests that actual water consumption could be far above
estimated 120000 cubic meters a day and the prediction by Mutsvangwa
(2001) that average daily consumption will jump to 175000 cubic meters per
day by 2007 are correct,then that the city was consuming slightly above
145000 cubic meters before restrictions were introduced in 2012/2013 and
averaging 100000 cubic meters during restrictions testify that WDM is
mitigating potable water scarcity by suppressing demand.However if water
consumption levels of 120000 cubic meters per day are estimates then all
other figures are also estimates. The importance of these estimated figures to
the current study however is that they give a slight insight into the positive
contribution of WDM towards mitigating water scarcty though in a dim fashion.

Although the water planning and management paradigm is not popular
among water users and scholars, but the city has to choose between
catastrophic closure and a lease of life through controlled use of water. The
study concludes that although potable water scarcity can be blamed on the

central government politics of control by others, on poor governance by the
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local authority by some, on the geography of the city and climate change by
others and on population growth and rapid expansion without commensurate
water supply expansion by some, but the burning question is how can the city
subsist the paradigm and avoid catastrophic closure. The study also
concludes that WDM can do more if it is implemented in a proactive and
comprehensive manner. Also WDM can produce even better results if it is
appropriately understood by all stakeholders and its implementation
effectively coordinated.

6.4 Interpretation of results in terms of the theory of planned behaviour
(TPB)

The study shows that water demand was suppressed from 222 litres per
person per day to 110 litres per person per day in 1938, (Mutsvangwa 2001)
,down to 75 litres and 36 litres per person per day in low and high density
suburbs respectively in 1992 (Sibanda 2002). Collected data also shows that
city demand would rise to 175000 cubic meters per day by 2007
(Mutsvangwa 2001:251). The prediction shows that although the current water
ration target of 120 000 cubic meters per day is not met without resorting to
water restrictions but still present water demand is suppressed by Water

Demand Management.

Again the study showed that water restrictions suppressed city daily total
water use from 100 000 cubic meters to 46 000 cubic meters in 1992
(Hamilton and Ndubiwa 1994) and from 145 482 cubic meters (council
minutes 2012-03-30) to an average of 100 000 cubic meters a day (Newsday
2013-08-20) between 2012 and 2013. High savings gains are achieved
through restrictions imposed on water users through turning off water by the
local authority in both instances. The implication is that citizens can not
voluntarily save potable water. Again 82% of residents’ questionnaire

participants do not embrace Water Demand Management.

The theory of Planned Behaviour (TPB) proposed by Ajzen (1991) helps
explain the scenario where forced water savings are higher and different from

savings realised when force is removed or relaxed. The essence of the theory

138




is that people exhibit a desired behaviour if they have an intrinsic power and
will to act (intention) which derives from attitude held towards anticipated
behaviour, the communal influence and held perceptions towards an

anticipated behaviour.

The anticipated behaviour for example is that the citizens comply with water
rationing. The study gathered that citizens use an average of 80 litres a day
against a derivative ration of 58 litres a day in High density suburbs and 66
litres a day in low density suburbs. First, the attitude of users towards ration is
negative hence their reluctance to comply. For example data collected shows
that residents view rations and restrictions as selective and an inconvenience
hence lack of commitment (intention) to comply with targets (anticipated or
planned behaviour). The theory helps show that non compliance is not an

accident but could be deliberate and systematic.

Secondly, the subjective norm in the city of Bulawayo does not promote water
saving. The focus group gathered data that shows that opinion leaders,
including researchers view Water Demand Management as an imperialist/
neo colonialism tool and an insult to the people of Bulawayo.Again document
study showed that influential citizens such as ministers think that the water
crisis in Bulawayo is being over dramatised. Residents believe that “... water
is there, but do not know why it is not reaching the people of Bulawayo”
(Southern eye 2013-11-18 interview with Didymous Shone of Northend).
Again the subjective norm is such that residents think that the city is not doing
enough to solve the water problem. The Southern eye 2013-11-18 interview
with Themba Nyoni of Newton West supports the observation when it says
that:

Themba Nyoni (62) of Newtown west said Moyo
and council should do something about the water issue
as residents are yearning.

To add onto that the questionnaire for residents gathered that water users do
not feel obliged to save water since they feel that they are overcharged and

money collected is used to buy council officials expensive cars. The theory
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helps show that the city is not achieving target water rationing results, among
other reasons, because the intention to save water by citizens is weakened

by an unfavorable popular community opinion (subjective norm) (Ajzen 1991)

Finally, unforced water rations are not met (behaviour) because the intrinsic
desire to comply with the water rations (intention) is weakened by unfavorable
perceived behavioral control. Data collected through focus group shows that
Water Demand Management measures undermine people’s freedom of
choice and decision making on personal issues such as the frequency of
going to the toilet and drinking water. Again data collected through the
guestionnaire for residents’ shows that water users view control of water use
through restrictions or rations as an unnecessary inconvenience. The
research results show that all the three antecedents of intention are not
favorable to water rations compliance (Ajzen 1991) hence failure by the
measure to suppress individual water use to below 80 litres a day.

There is a growing urgent need for water conservation behaviour.
Mutsvangwa (2001) observes that the city had resorted to water restrictions
four times in 56 years by 2001. Document study shows that the frequency of
implementing water restrictions in Bulawayo has increased of late, for
example the city used water restrictions in 1992, 2008 and 2012/2013 of late,
to name a few. The evidence above suggests that a successful Water
Demand Management programme based on behaviour change is urgent for

the city of Bulawayo.

Although WDM has enabled the city to survive from its inception up to date, it
is the opionion of this study that it has the potential to do more.lt can
recostruct more water for developmental purposes and contribute more
towards the fight against water poverty and concomitant factors that militate

against human security, citizenry well being and sustainable development.

6.5 Recommendations

The study recommends that the implementation of non structural Water

Demand Management measures be implemented in a pro-active manner.
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Water Demand Management measures must not be implemented religiously

only when water levels are very low.

The study also recommends that public awareness and education campaigns
must be objective oriented. They should be designed with an objective of
changing the attitude, subjective norm and perceptions about water saving to
be favorable to the intention to exhibit water use behaviours that are
intrinsically conservation oriented. A lot of time, money and skills must be
invested into producing effective awareness and education campaigns if

effective Water Demand Management is to be achieved.

The study also recommends that the city expands its Water Demand
Management conceptualisation. The definition of Water Demand
Management that includes structural and non structural measures will ensure
that the city synchronises the implementation of various measures thus
increase the possibility of realising high water savings. Again a broader
conceptualisation will allow the city to add measures such as use of dry
toilets, water harvesting and others, thus improve the efficiency of Water
Demand Management.

It is also recommended that the central government reviews the Zimbabwe
water act of 1998 to allow private players to complement its efforts to provide
bulk water. This may give the local authority legal space to mobilise funds to
augment supply given that Water Demand Management conserves water

from existing supplies.

It is recommended that a full study on water users’ attitude towards Water
Demand Management be conducted. The results of such a study can provide
a practical starting point for the review of public awareness and education
campaign materials. It is also recommended that all city departments’
perceptions and activities involving water supply and use be realigned so that
they work in complementarity. The study also recommends further study into
the feminisation of the scarcity of potable water. The study borrowed Pearce

1978 work on feminisation of poverty to propose feminisation of the scarcity of
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potable water. The concept is built on the possibility of females experiencing
the scarcity of potable water more than the male folk. Since the majority of
women in most societies do the majority of household chores, it is likely that
they bear the burden of looking for potable water for the whole family
members in times of need. It is also possible that the males, who might not be
experiencing the burden of filling containers with water in anticipation of a
water shedding or of going to fetch water from council communal boreholes if
stored potable water runs out before the lapse of the restriction time table,
might exhibit water use wasteful behaviour compared to the female citizens. A
full study on this area is needed so that its results can be used to inform the
development of awareness and educational campaign materials that are

sensitive to a heterogeneous audience or to different audiences.

6.6 Conclusion

By way of conclusion, the considered gesture of the present study is that
Water Demand Management and the conventional augmentation of water
resources approach compliment rather than compete with each other. Added
to that, the present study seeks to observe that in the current era of financial
crises and environmental challenges occasioned by encroaching climate
change, Water Demand Management becomes the weapon of choice in so far
as it is characteristically ecological and financially friendly. Water rationing
and other traditional restrictions alone, in the view of this study, are not
sufficient answers to the stubborn questions of water scarcity and water
poverty in such cities as Bulawayo. The present study has emphatically
argued the case of Water Demand Management, as not the only, but as one
among the most tried and tested instruments and policies of alleviating
potable water scarcity. Principally, the study also advances an emphatic
suggestion that the City of Bulawayo, in complimenting Water Demand
Management efforts, should invest in programmes that cultivate water use

behavioral changes amongst the residents of the city
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