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Abstract 
 

The world is becoming urbanised. Between 1995 and 2025, it is estimated that the 
cities and towns of the developing world will have absorbed another two billion 
people. A majority of these people will be poor and settle down in the unregulated 
areas. It is therefore fair to say that the management and use of water in urban areas is 
a very complex and dynamic issue. The fact that cities in the South are composed of 
two systems, the regulated and the unregulated areas, and that considerable diversity 
exists between them, highlights the need for a context driven policy design in urban 
water management. For attaining urban water security in these cities, controlling 
water demand in the regulated areas while improving access to water of good quality 
in the unregulated areas must be a priority. This thesis is based on a case study of 
Windhoek, a city characterized by conditions of aridity, rapid urbanisation and 
primate city dominance. Since 1994, a thorough water demand management (WDM) 
strategy has been implemented in Windhoek, aiming at improving water use 
efficiency and to reduce water consumption through economic and non-economic 
measures. It has been the purpose to examine the development of urban water 
management along with urban growth, the response to WDM by the domestic and 
private business sectors, as well as challenges and benefits of allowing urban branch-
lines along water transfer schemes. 
 
WDM can be an efficient tool in the struggle against luxury and non-efficient water 
use, to postpone bulk water investments and for cost-recovery. However, it is crucial 
that the incentives are based on and flexible according to socio-economic conditions, 
and that water managers acknowledge motives and attitudes that shape water use 
behaviour. One dilemma of WDM lies in the fact that if the supply capacity is 
increased, it is likely that demand will be adjusted accordingly. It is a tricky task to 
motivate water savings through demand management alongside with an improved 
water supply. Moreover, it is essential that savings are not only temporary, but also 
part of a long-term adjustment. Another predicament of WDM is that a high trust in 
water authorities actually lowered the efficiency of the strategy to meet the anticipated 
goal. 
 
 

Stockholm, April 2005 
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1. Background and Objectives 
 
“In terms of population densities, spatial distribution, economic activity and social 
attitude, the world has become urbanized.” 
       (UN-HABITAT, 2003a) 
 
 
At the dawn of the third millennium, half of the world’s population lived in urban 
areas. In only 30 years time, between 1995 and 2025, the cities and towns of the 
developing world will have absorbed another staggering two billion people 
(Lundqvist, 1998). Deteriorating conditions in rural areas together with presumed 
urban possibilities (such as work, social services, urban lifestyle etc.) attract people to 
urban agglomerations. Cities have become magnets for people seeking a better life, 
and to escape a situation that is perceived as problematic and less attractive. 
 
The most alarming accompaniment to urbanization is the deepening of urban poverty 
and the growth of urban slums, in areas that now envelop nearly one billion people 
worldwide (UN-HABITAT, 2003a). Much of the urban crisis is due to unmanaged 
growth, unplanned settlements and local resource scarcity (Crane and Daniere, 1996). 
The United Nations projects that between 2000 and 2010, at least 85% of the world’s 
population growth will occur in urban areas, almost entirely in Africa, Asia and Latin 
America (UNDP, 2003). 
 
However, researchers (among others Gupta, 1992, Hjorth and Thi Dan, 1993, Tvedten 
and Mupotola, 1995 and Hunter, 1998) seem to agree upon the positive economic 
effects generated by urbanization. Cities are important engines of economic growth 
and of great national importance, in terms of socio-economic development and 
political decision-making (among others Camagni et al., 1998, Gupta, 1992, Harris, 
1990 and Rogers, 1993). The conglomeration of people also offers opportunities to 
build crucial infrastructure – such as water and sanitation and health services – at a 
lower cost per capita, than in rural areas (UNDP, 2003). Overall, the general situation 
in cities in the South, encompassing rapid growth of un-regulated areas, escalating 
water constraints in terms of quantity and quality, and at the same time a desperate 
need for social and economic development, makes the complex issue of urban water 
management highly relevant in the 21st century. 
 
Two of the critical issues are water supply and how to manage growing volumes of 
liquid and solid waste. To cover the gap between water supply and demand there have 
been many examples from the South, for example South Africa, where authorities 
have prioritised investments in large-scale water infrastructure instead of trying to 
control water demand. However, the key issue for long-term urban water security is 
not only to increase bulk water supplies, but also, manage and adjust demand 
according to available resource situation. Namibia is facing serious management 
challenges in the future and is commonly singled out as a water-stressed nation 
(Nicol, 2002). In Windhoek, the capital of Namibia, water managers implemented 
demand management in 1994 after a severe drought and due to rapid urbanisation. 
The strategy was very successful initially and rendered worldwide recognition. But 
even though the strategy set out to cover most aspects of water demand, the effect of 
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the strategy declined over time, and it was not known how water users perceived the 
strategy. This study was therefore initiated to grasp the social and economic context 
behind water use behaviours and to discuss the potential of water demand 
management. 
 
Water, which is fundamental for human survival, is not available in the right amount, 
of sufficient quality, and can therefore not easily be provided at the right time for 
everyone, especially in countries in the South. In many cases, cities and towns are 
located in areas where local sources of water are inadequate to cater for aggregate 
demand. In addition, social circumstances result in a distribution where some have 
plenty, while others have almost nothing. As two women in Hakahana, a squatter area 
in the northern parts of Windhoek, expressed during my interviews, “Water is life”, 
but “Rich people waste too much water”. A majority of the respondents in wealthier 
neighbourhoods, on the other hand, summarised the situation by saying: “We don’t 
waste water in this area, we use what we need”. The difference in perceptions of 
water and water use is striking between the socio-economic groups, which were also 
reflected in the amount of water used. However, low-income and middle- and high-
income households in the regulated areas said that they used water according to their 
needs. 
 
Besides demand from the household sector, water is also needed to sustain and 
promote economic development, which is crucial for reducing poverty and improving 
social development. In water short areas, it is essential to promote such economic 
activities, which are low in water demand as compared to employment and income-
generation. In Windhoek, this is obviously one of the major challenges for the 
authorities. The vital issue in this regard is how authorities are able to adjust the focus 
of the business sector towards low water intensive production. 
 
 

1.1 The international agenda 
 
In many respects, the situation in Windhoek is not unique. There are a number of 
national and international agreements and development goals that highlight the need 
for water supply improvements and to control the development of water demand in 
urban areas. According to the UN Millennium Development Goals (UN, 2000), the 
target is that by the year 2015 the number of people without sustainable access to safe 
drinking water must be reduced by half. In the resolution adopted by the UN General 
Assembly (2000), the development of water management strategies that promote 
equitable access and adequate supplies at the national, regional and local levels, is 
prioritised. At the Second World Water Forum in The Hague in 2000, the African 
Water Vision for 2025 was adopted (Mwanza, 2003). The primary goals of this vision 
are to improve access to safe water, to create an enabling environment for effective 
and integrated water management, to improve the motivation and skills of water 
professionals and to ensure that water pricing promotes equity, efficiency and 
sustainability. 
 
At the World Summit on Sustainable Development in Johannesburg 2002, it was 
concluded that the keywords of water management must be: improved access, 
improved efficiency, better watershed management and reduced leakage (WSSD, 
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2002). Improved water management, and especially access to safe water, are primary 
objectives. Capacity building of the public through education and awareness 
programmes was also defined as essential to support water management and water 
conservation (Mwanza, 2003). 
 
A number of these documents are related to urban growth, water and development. 
The UN-HABITAT Water for African Cities Programme, for example, aims to reduce 
the urban water crisis through demand management and boost awareness and 
information exchange on water management and conservation (UN-HABITAT, 
2003a). The importance of cities in a national perspective is highlighted by UN-
HABITAT (2002); cities are essential to development and overall national economic 
growth depends on the performance of the urban economy. According to UNDP 
(2003), more than 70% of the urban population in Sub-Saharan Africa live in slums. 
Overcrowding, substandard housing and poor access to safe water and sanitation are 
common problems. Significant improvements in the lives of slum dwellers by 2020 
and poverty eradication are included in the UN Millennium Goals (UN, 2000). 
Improved access to water is a fundamental component, which makes urbanisation, 
population growth and the use of and demand for water by the urban poor interesting 
and extremely important. Meanwhile, water use is higher in wealthier neighbourhoods 
and the reason is that people strive for, and are able to pay for, a comfortable urban 
lifestyle1. Accessibility to water has a huge impact on water use behaviour. 
 
The management and use of water in urban areas in developing countries is a complex 
and dynamic challenge. It is complex in terms of the number of variables and 
stakeholders that need to be taken into account, and dynamic in terms of the 
continuous change of socio-economic settings that takes place within a city. This 
thesis deals with the present and future water situation in Windhoek. Urban water 
security under conditions of aridity, population growth, urbanisation and primate city 
dominance has been analysed from a cross-sectoral perspective. The relationship and 
interaction between water resources availability, demand from household and private 
business sector and management of water has been the main focus, where the attitudes 
of water users and intentions of water managers have played a key role. Three related 
tracks are dealt with: firstly, the socio-dynamic context of water policy design and 
implementation; secondly, the response from water users; and thirdly, the role of 
urban water security in a regional development and water resources context. 
 
 

1.2 The case study: Windhoek 
 
A case study approach was adopted for the reason that there are few qualitative 
studies on urban water management which address demographic, social and economic 
perspectives in both the household and business sectors in one city. There is a need 
for approaching the relationship between urbanisation and water management from 
both a resource and user perspective. The importance of including a social perspective 
in water management is stressed by Abrams (2003), who emphasises that all work 
with water comes down to how people interact with the resource. The outcome of 
                                                 
1 Urban lifestyle in the framework of this thesis and in the context of water demand refers to having 
access to taps inside as well as outside the house/dwelling, as well as amenities such as a washing 
machine, a dishwasher, shower/bath, a green garden and (even) a swimming pool. 
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urban water management strategies is, therefore, not only part of a political and 
economic context, but also influenced by the attitudes and motives of water users. 
 
The choice of Windhoek (Fig.1) for a case study was natural. At the time of the 
initiation of this study (1997), very few cities in the South had implemented a 
thorough water demand management policy as found in Windhoek. Between 1994 
and 1999, this policy was the main instrument for a successful reduction of the per 
capita water consumption by about 40 %. According to Mwendera et al. (2003), 
Namibia’s WDM instruments were, until recently, the most advanced and 
comprehensive in the SADC region, and probably in the world. Water managers in 
Windhoek do not only possess vast experience on demand management, but data on 
water use and demand is also easily accessible. A number of reports on water use, 
water demand and management have been published over a number of years. Another 
reason for the study is that the water situation in Windhoek is highly sensitive to 
climatic conditions and recurrent periods of drought. Plans for transferring water from 
the Okavango River, to augment supply in Windhoek, made urban water demand 
management even more interesting. 
 
 

 
Fig.1 Map of Namibia (After Linné-Eriksen, 1988). 
 
 
Three reasons emerged to why the analysis of the demand management incentives and 
the effects on different sectors became the focus of Papers I, II and III. Firstly, after 
discussions with water professionals and managers in Windhoek it became clear that 
no studies had been made on how the instruments of the strategy were perceived and 
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how people from different socio-economic groups had responded to the incentives. 
Secondly, very few studies had been undertaken within the business sector on the 
extent to which water efficient technology had been installed and on efforts put in by 
these businesses to improve water use efficiency within their production or service. 
Thirdly, the experience from the middle- and high-income group of Windhoek 
indicated that block tariffs should not necessarily be seen as the ultimate tool in urban 
water demand management. There had to be other measures that had an affect on the 
responsiveness of water users, since the development of water use per capita had more 
or less flattened out despite water rates being raised almost every year. This 
reinforced the approach of putting the user perceptions in focus of this thesis.  
 
There is a trend in water transfers to urban areas worldwide. The regional context of 
improving urban water security is a highly relevant issue. It involves questions about 
from where the water can be abstracted, how much and how to serve different urban 
centres. Furthermore, promoting development beyond the primate cities is an 
important topic that has hardly been dealt with. The proposal to transfer water from 
the Okavango River to Windhoek and the importance of putting urban water 
management into a regional development perspective, led, therefore, to Paper IV.  
 
 

1.3 Key terminology 
 
An introduction to some key terminology: 
 

 Urban water security 
Urban water security refers to both access to and use of water within various sectors. 
It is argued by Lundqvist et al. (2003), that urban water security must be seen in a 
wider spatial perspective. Due to the re-allocation of water from rural to urban uses, 
the concept cannot be seen in isolation from basin water security. In the context of 
this thesis, urban water security will be defined as: when the present and anticipated 
water demands are adjusted to the water resources situation, to facilitate a 
‘reasonable’ and acceptable socio-economic development on a long-term basis; when 
the structure of the business sector is adjusted to water availability; and when water 
resources are used as efficiently as possible. 
 

 Water demand management  
There are a number of different definitions of water demand management (WDM) 
(among others Arntzen et al., 1999 and Bethune et al., 1999). In general, it consists of 
incentives to curb excessive water demand and use, and increase water use efficiency, 
while maximizing potential benefits of water use. Furthermore, to build technical and 
economic efficiency into the system of water resources management (Goldblatt et al., 
1999). Some researchers (for example McGranahan, 2002 and Dube and van der 
Zaag, 2003) stress the importance of meeting water demand from poorer segments of 
society as a crucial part of WDM. The primary measures of WDM are market 
mechanisms, including pricing and fines, technical improvements, information and 
education, as well as administrative interventions through regulations. 
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 Block tariffs 
In Windhoek, block tariffs refer to a progressive rate structure where the price per m3 

of water increases (stepwise) with the volume used (van der Merwe, 1999). The 
purpose with block tariffs is to use an economic incentive to improve water use 
efficiency, reduce luxury water demand, increase water awareness and improve cost-
recovery. 
 

 Pre-payment card system 
A pre-payment card system for collecting water has been implemented in unregulated 
areas, for example in South Africa and Namibia. Through this system, people pay for 
the exact volume of water they collect at the standpost. A plastic card is used, which 
is refillable at certain municipal offices. 
 
 

1.4 Perspectives in water management 
 
The often-used term integrated water resources management (IWRM) is a systematic 
approach towards sustainable development and use of water resources. According to 
GWP (Global Water Partnership) it is defined as a process, which promotes the 
coordinated development and management of water, land and related resources in 
order to maximise the resultant economic and social welfare in an equitable manner, 
without compromising the sustainability of vital eco-systems. The UNESCO 
International Hydrological Programme (IHP) highlighted urban water management as 
part of IWRM.  One of the eight IHP focus themes between 1996 and 2001 involved 
the need to focus on integrated urban water management (Helmer et al., 1998). Urban 
water management in IWRM implies that the urban water utility is an integral part of 
a broader regional or river basin management strategy (UN-HABITAT, 2003b). 
 
At the World Water Forum in The Hague 2000, a number of important issues for the 
future management of water were raised (Soussan and Harrison, 2000): the pricing 
mechanism for water supplies (full cost pricing); the importance of investments in 
technological innovations, including technology transfers; the need to create a wider 
awareness of water resources management; and the issue of water quality. Overall, 
social, economic and environmental information was seen as being more important 
than the traditional emphasis on hydrology in water resources management (ibid.). 
However, little concern about the alarming water situation in and around cities was 
raised.  
 
In general, studies on urban water demand and use are mostly concerned with: health 
and sanitation in terms of water quality (for example Helmer et al., 1998); improving 
water supply services to poorer communities (among others Hjorth and Thi Dan, 
1993); technological solutions such as re-use and reclamation of water (for example 
Harhoff and van der Merwe, 1996); or analyses of tariff structures, willingness-to-pay 
and the price elasticity of demand (among others Cairncross and Kinnear, 1992, 
Saleth and Dinar, 1997 and Abu Qdais and Al Nassay, 2001). There is a lack of focus 
on the effect of users’ perceptions and compliance with WDM.  
 
Few studies exist that analyse the provision of water to urban centre(s) in a regional 
and water development perspective. The importance of urban water use and regional 
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implications is evident from the Cape Town Declaration (1997) and the statement 
made during the Habitat II conference in 1996, where an integrated approach is called 
for that links the economy and environment, as well as a city and its hinterland. 
According to Savenije (1998), there appears to be a lack, in general, of studies 
undertaken from a regional perspective on the effect of urban water use and demand. 
Both Gillham (personal communication, March, 2004), and Killick (personal 
communication, March, 2004), emphasize that very little has been done to highlight 
the effects of providing water through branch-lines along a transfer scheme. In South 
Africa, there are a number of cases where stakeholders along a transfer scheme have 
applied for water provision from the scheme that passes through their area. According 
to water managers, this is an issue that will draw much more attention in the coming 
years. Rogers (1993) and Savenije (1998), among others, state that new approaches 
are needed that integrates water resource use across different user groups and business 
sectors. 
 
Water demand management 
 
A great deal of hope has been vested in water demand management according to 
Lundqvist and Gleick (1997) and McGranahan (2002), especially since it could delay 
and reduce the need for the development of additional sources of supply. However, 
the relevance and potential of demand management has not been fully understood. 
Too little focus has been given to the dilemmas related to economic expansion and 
population growth, improved bulk water supplies and demand management. Further, 
there is a need to investigate the effects of demand management on a longer time 
perspective and the potential use of WDM among more affluent water users.  
 
The World Conservation Union (IUCN) has published a number of country studies on 
water demand management in Southern Africa, from Namibia, Botswana and 
Zimbabwe (for example van der Merwe (Ed.), 1999a and Arntzen et al., 1999). The 
IUCN also published a summary report (Goldblatt et al., 1999) based on these WDM 
country reports, which highlights critical issues, such as water pricing reform for the 
region, the institutional framework, provision of adequate information for WDM, and 
addressing water quality problems. It was also concluded that WDM should be 
considered at all spatial scales and institutional levels with the stakeholders viewed in 
their role as water users (ibid.). 
 
In general, there is a clear focus on technical and economic aspects in studies of 
WDM in urban areas. One of the main reasons for the technical focus is the poor 
quality of existing water networks, which leads to a high level of un-accounted use of 
water in a majority of cities in the South. Another reason may be the paucity of and 
urgent need for water data (on usage, leakage etc.). For example, in the study on 
urban WDM in Southern Africa, Gumbo et al. (2002) conclude that the 
implementation and monitoring of WDM measures, on a long-term basis, presume 
some form of a computerised management information system (MIS). Economists on 
the other hand, tend to view water demand as the relationship between price per unit 
and the quantity that consumers are willing to purchase at each price (Merrett, 2002). 
This perspective is useful but also very simplistic, because the demand for water is a 
much more complex issue, involving beliefs, attitudes, social principles, income level 
and accessibility among other things. 
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Water demand is often analysed using formulas and equations. For example, Dube 
and van der Zaag (2003) use a multiple linear regression (MLR) analysis to better 
understand the factors influencing patterns of water use in the city of Masvingo 
(Zimbabwe), taking into account population, rainfall, economic development and 
rationing. Patterns of water use in affluent and non-affluent areas are presented, as 
well as an assessment of the (im) possibilities of influencing these households with an 
appropriate tariff structure based on the MLR analysis. Without acknowledging the 
social circumstances that influence water users, it is doubtful whether a new tariff 
structure will be effective. 
 
The importance of user focus in WDM is generally overlooked. In the study by 
Mwendera et al. (2003) on overcoming constraints to the implementation of WDM in 
Southern Africa most of the recommendations put forward are important, but they are 
aimed at capacity building only at the water management level. It is acknowledged by 
Goldblatt et al. (1999) that it may be optimal from a social and resource perspective, 
to modify the underlying consumer demand rather than simply feeding in the correct 
pricing signals. Public education, awareness raising and information provision on 
water saving technologies is advocated to actually change demand for water. A 
single-minded focus on finding the right price may obscure the range of other 
mechanisms available for WDM (ibid.). 
 
The effect of perceptions on water use 
 
There are numerous studies, however, concerning attitudes and behaviour in relation 
to the environment (among others Pooley and O’Connor, 2000, Olli et al., 2001 and 
Blake, 2001). Few papers explicitly deal with perceptions and attitudes related to the 
use of water. Two exceptions are De Oliver (1999) and Corral-Verdugo et al. (2003), 
who have undertaken empirical work on the role of beliefs and social identity in 
affecting domestic water conservation. De Oliver (1999) points out that there is a 
large body of research that has described the impact of different social characteristics 
(as income, education, home ownership etc.) on the support for water conservation 
measures. In the field of conservation psychology, efforts have been made to study 
motives for pro-ecological behaviour, but according to Corral-Verdugo et al. (2003), 
little research has focused on individual motives for saving water. At the same time, 
the authors acknowledge that several studies have indicated the significance of 
demographic and situational factors in influencing water use behaviour. Motives such 
as saving water as a natural resource, for cooperating with a conservation campaign, 
avoiding fines, or for paying less for the resource were found to be of importance 
(ibid.). Further, according to Abrams (2003) there is a need for a basic understanding 
of how human interactions influence the work of water professionals. It is also 
pointed out by UNDP (1999) that the impact of policies needs to be understood within 
the context of the social environment in which people live. 
 
Water saving within the business sector 
 
Water savings within the business sector refers in many cases to the installation of 
new technology, which reduces the volume of water needed. According to Malla and 
Gopalakrishnan (1999) few studies concentrated on the commercial and industrial 
demand for water. There seems to be a focus on the problem of water pollution from 
industrial effluent (among others Narain, 1999 and Merrett, 2000), the importance of 

24 



the urban business sector for national development (for example Gupta, 1992), or on 
the higher value per drop generated by the urban business sector compared to the low 
value per drop within the rural agricultural sector (for example Lange, 1998). It is 
summarized by UN-HABITAT (2003) that since water bills seldom account for more 
than 1% of total operational costs, not many industrial consumers have felt a need to 
pay attention to the conservation of water through good usage practices. This may be 
a reason why limited research about water use efficiency within this sector has been 
conducted. 
 
 

1.5 Scope and objectives 
 
A number of dilemmas exist in relation to controlling water demand in fast growing 
cities in developing countries. This thesis addresses urban water policy design (water 
demand management), the responsiveness from water users, and the impact of urban 
water allocation decisions in a regional and water scarcity context. The three main 
objectives of this study are to determine (1) how the domestic and the business sectors 
respond to demand management incentives, and (2) how urban water management can 
be improved based on the complexity of the socio-economic conditions, and finally 
(3) how improved urban water security in smaller towns in the corridor of a water 
transfer scheme can improve conditions for regional balance. The first two objectives 
are dealt with by analysing the present situation in Windhoek. The third objective is a 
discussion of a hypothetical future, where the trend in increased urban water demand 
and the need for a more balanced urban hierarchy is put into focus. The discussion is 
based within a regional context and explores the possibilities to use water as a means 
to support the development in two towns in north-central Namibia. The following 
main research questions have been addressed in the four papers: 
 
How can urban water policy design take into account the complexities of a fast 
growing city? 
Paper I concerns policy design within the context of rapid urban growth. The paper 
examines the development of water demand management in Windhoek under the 
prevailing demographic and water resources situation. Temporally, the paper is 
confined to the period between 1993 and 2004. The second part of the paper, 
discusses the importance of context-driven policy design. It addresses water 
management problems in fast growing cities Africa. The discussion is based on the 
present trend of urbanisation and includes a suggestion for how urban water 
management may be developed in the future. 
 
What are the main variables affecting the responsiveness to pricing and 
information in different socio-economic groups in Windhoek? 
Paper II is based on interviews made in 2001 with people from the domestic sector. 
All socio-economic groups from ultra-poor to high-income were covered and more 
than 80 households were interviewed. A discussion is included on how an information 
campaign launched in 1996/97 affected their attitudes and water use. 
 
What variables affect water savings among industries and hotels in Windhoek? 
Paper III is based on interviews made in 2002 with the economic sector to detect 
circumstances affecting water savings within these businesses. Industries, 
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manufacturers and hotels were selected as respondents. All of the large water 
consuming industries (except one which declined participation), and all of the largest 
hotels in the city were interviewed. Since the sector is comparatively small, the 
number of interviews was not more than 29. Included is a discussion on how the water 
use of these businesses has developed over the past years and how the managers 
perceive that their water use will develop in the near future. 
 
Can an improved urban water security in smaller towns along a water transfer 
scheme create regional balance? 
Paper IV highlights the relationship between urbanisation, primate city dominance, 
the need for regional balance, and urban water security. The basis for the analysis is a 
hypothetical future of the proposed pipeline from the Okavango River to Windhoek. 
The ENWC (Eastern National Water Carrier) corridor, along the proposed transfer 
scheme, provides the regional context, where two towns, other than Windhoek, are 
located: Grootfontein and Tsumeb. An 18-20 year time horizon has been used, since 
this is considered the earliest time for building the proposed pipeline. The present 
demographic and economic development context for the two towns is included, to 
better understand the circumstances under which these growth points could benefit 
from an improved water security. 
 

2. Urban Systems and Strategic Issues 
 
The complex and dynamic system that a city constitutes and the interrelationship 
between the city, its hinterland and other urban centres demand a wider spatial 
perspective to be better understood. The regional context is pointed out by Mitchell 
(1989), who advocates that it is important to look beyond the boundaries of the urban 
system when dealing with resource analysis, since cities influence and are dependent 
on a large region in which they are part. The rapid growth in urban water demand and 
the problems associated with primate city urbanisation can, therefore, be approached 
from a discussion about urban systems, water resource availability and the 
relationship between urban water security and livelihood opportunities in a regional 
and national context. 
 
 

2.1 Characteristics of urban systems in national 
development 
 
An urban system may be defined as a set of towns and cities that together make up an 
important part of the settlement pattern of a given region (Potter and Lloyd-Evans, 
1998). It consists not only of the physical settlements, but also of people, capital, 
information and factors of production, as well as the linkages that bind them together. 
The attributes of towns and cities vary and this variation leads to contacts and 
exchanges between them and their hinterland. Such interaction and interdependence 
suggest that urban places in a country may form a ‘system’. These urban systems are 
adaptive and continually changing their internal structures and external linkages. 
 
The primate city system, i.e. the pre-eminence of one or a few very large dominant 
urban settlements, is a common characteristic in countries in the South (Mabogunje, 
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1989). Between 1950 and 1970, more than 40% of the total urban population growth 
in these countries took place in cities with over 1 000 000 inhabitants (Barke and 
O’Hare, 1984). But well over half of the total growth took place in cities of less than a 
million and over one-third was in small towns of 20 000 to 100 000 inhabitants, which 
runs counter to the view that urban growth is concentrated exclusively on a few very 
large cities. Countries with a high degree of primacy tend to display the following 
characteristics: small territorial extent, relatively high population density, low per 
capita incomes, a high degree of dependence upon agricultural exports, high rates of 
population growth, and in many cases, a former colonial status (Knowles and 
Wareing, 1976). Many of these attributes are of course typical for developing 
countries, but according to Barke and O’Hare (1984), there is evidence that suggests 
that the structure of urban systems is not clearly related to the degree of development. 
A prerequisite for understanding the present urban pattern in countries in the South is, 
therefore, a study of their past, since for many of them, large-scale urban development 
was a product of colonialism. During the colonial era, political decisions, planning, 
investments, and economic initiatives concentrated to the largest cities. These cities 
were favoured above smaller places and formed the basis for primate structures 
(Seckelmann, 2001). 
 
Primacy is frequently associated with differences between regions and the existence 
of regional imbalances (Potter and Lloyd-Evans, 1998). Both public and private 
investments are disproportionately concentrated in such cities, while other areas are 
deprived of investment (Barke and O’Hare, 1984). The classical view is that primate 
city growth will slowly trickle down and regions will become more equal and a 
reduction of primacy will develop over time (Morris, 1998). But for many present-day 
developing countries, the actual record seems to be one of marked and consistent 
inequalities. 
 
Although one or few primate cities dominate urban development in most developing 
countries, smaller intermediate centres may still have beneficial and positive effects. 
According to Mabogunje (1989), there is a need for a dispersed urban pattern in 
developing countries, without denying the importance of a certain degree of 
concentration. Decentralised urbanization is a basic spatial structural element in the 
strategy of development. Seckelmann (2001) points out that the growing problems of 
large cities in developing countries cannot be solved in the metropolitan areas only. 
Small and intermediate cities and towns are of interest in their function as relief for 
the primate cities. The promotion of towns that occupy nodal positions with respect to 
the regions they serve, may prove to be ideal for the whole urban system (Barke and 
O’Hare, 1984). This type of ‘polarization reversal’, whereby trends in the national 
economy give way to a process of spatial dispersion out of the core (primate city) 
region into other regions of the system, increases the significance of secondary 
centres (Seckelmann, 2001). However, Mabogunje (1989) concludes that most 
developing countries still need to promote a system of (intermediate) cities 
appropriate to the task of stimulating self-centred productive specialization of 
economic activities. 
 
Growth poles could be created to induce growth in a whole region and, in the 
extension, link one growth pole to other urban systems. This would make growth 
poles of the intermediate cities act as regional stimuli outside the central one (Morris, 
1998). Growth centre strategies to promote the expansion and strengthening of small- 
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and medium-sized towns have been applied in many countries to alleviate the pressure 
of urbanisation on primate cities. However, many countries in Latin America have 
made various attempts to direct migration away from the primate cities through 
growth centre strategies. This has been met with limited success when there were, for 
example, problems with investments leaking back to the primate city and that the 
development in these growth centres mostly benefited the elite within the region. 
 
Mabogunje (1989) argues that the development of small- and medium-sized towns 
must work as industrial centres in addition to providing services and shopping 
facilities. In contrast to the automated and mass production technology, associated 
with a primate city structure in developing countries, small- and medium-sized towns 
must focus on small-scale industries (ibid.). Small industries are better adapted to the 
small size of markets, but have the potential to grow with the market. These industries 
are also, in terms of their capital and management requirements, more flexible in their 
decisions. According to the author, a deliberate policy of encouraging small-scale 
industries can correct the existing primate city distortion in the urban system of 
underdeveloped countries. However, a growth pole strategy depends on a very 
different society and a restructuring of the economy from that found in many 
underdeveloped countries today. It is necessary, from the outset, that factories and 
public institutions are available to attract complementary enterprises. Re-distribution 
of local political power is therefore fundamental. Still, growth centres cannot exist in 
isolation. A number of examples worldwide, for example from Brazil, have shown 
that a pre-existing positive city-hinterland relationship (supply of products, 
infrastructure, demand for services etc.) needs to be in place (Morris, 1998). It is also 
crucial, especially in Africa, that the number of growth centres, which governments 
support, be limited to only one or two. Countries in the transitional phase lack the 
resources to support several large-scale growth poles simultaneously (Holmén, 1992). 
 
 
2.1.1 Urban systems in north-central Namibia 
 
Windhoek is the main destination for migrants in Namibia, but the regional centres in 
the north of the country have seen significant growth since independence in 1990, 
when freedom of movement was guaranteed to all citizens in the constitution 
(Seckelmann, 2001). Small and intermediate cities, which comprise the level between 
rural settlements and national centres, are not homogeneous. Because of the spatial 
segregation of various cultural groups during the colonial era, settlement structures 
developed differently in different parts of the country. It was not until independence 
that a real competition for resources developed between towns and cities in Namibia, 
and only recently that more and more planners, politicians and investors began to turn 
their interest to the north of the country (ibid.). 
 
According to the Local Authorities Act, from 1998, three cities in Namibia (Fig.2) are 
ranked as so called municipalities I (Windhoek, Swakopmund and Walvis Bay), and 
14 smaller cities are ranked as municipalities II, among them Tsumeb and 
Grootfontein, which are analyzed in Paper IV. Smaller and intermediate cities in 
Namibia have, above all, a supply function for their hinterland (Seckelmann, 2001).  
According to Seckelmann (2001), for large companies and institutions, preferences of 
allocation in Namibia are not only focused on the largest cities, but also on 
intermediate cities. The author furthermore points out that the Association of Local 
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Authorities aims at developing the underdeveloped Namibian urban centres and hopes 
to increase foreign investments in small and intermediate cities. The association has 
started an initiative to present the different city profiles to interested companies and 
support city partnerships. If capital can be attracted to these towns it would contribute 
to a diversified economy. The benefits, however, should not be overestimated. 
 

 
 
Fig.2 Ranking of Municipalities, towns and villages according to the 
Local Authorities Act from 1998 (Seckelmann, 2001). 
 
 
Institutions and companies base their allocation decisions on the assessment of the 
significance of a city and its attributes. In a study by Seckelmann (2001), interviews 
were made with representatives of national institutions and private businesses, to 
determine their perceptions of small and intermediate cities in Namibia. It was 
concluded that apart from the three largest municipalities (ranked I), three towns 
(ranked II) were positioned as significant for the private retail and banking sector: 
Otjiwarongo (located between Windhoek and Tsumeb/Grootfontein), Grootfontein 
and Oshakati (located close to the Angolan border in the north). The reasons for 
locating business branches in these centres were: the local customer potential, the 
infrastructural conditions, and the residential situation of the management staff. It was 
also pointed out that Otjiwarongo is gaining more and more significance in terms of 
manufacturing businesses and for trading firms. These businesses see the relative 
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location of Otjiwarongo as important. In general, a majority of the businesses 
regarded the northern parts of Namibia as suitable for further expansion. 
 
The migration pattern to small and intermediate cities in Namibia is complex and 
diverse. The northern centres attract mainly people from neighboring rural areas and 
from the overpopulated northern areas of the country (Seckelmann, 2001). The main 
reasons for migration are financially or socially related, but the character has changed 
over the course of time. According to Seckelmann (2001), the migration of the older 
generation was more planned. A working contract or family relations were the main 
causes for moving. The younger generations of Namibians, on the contrary, move to a 
city hoping to find a job and in search of the modern lifestyle. They are also more 
flexible and move if the situation is perceived to be more promising in other cities. 
 
 

2.2 Water security and livelihood opportunities 
 
An important solution to the problem of fast growing cities in developing countries is 
to support regional development (UN-HABITAT, 2003). Through support to 
secondary and tertiary cities, a reduction of primate city focus and a diffusion of the 
impacts of urbanization can be achieved. 
 
Water is a fundamental component of almost any type of social and economic 
activity. Without access to the right amount of water of the right quality, opportunities 
for social and economic development are limited. The concept of water security 
relates the management of water resources to the vulnerabilities and overall 
livelihoods of people (Soussan and Harrison, 2000). Both resource issues (scarcity of 
water, problems of water quality etc) and human issues (conflicts over water 
allocation, limited knowledge, or capital assets for efficient water management etc.) 
are included, and the idea is to link water resources management to wider 
development concerns (ibid.). Soussan (2002), referred to by Reddy (2002), defines 
water security as the situation when people and communities have reliable and 
adequate access to water to meet their different needs, are able to take advantage of 
the different opportunities that water resources present, and are protected from water 
related hazards. The author points out that this type of water security ensures equity 
and sustainability. 
 
The concept of water security can be discussed within an urban context. Lundqvist 
(2002) elaborates on a definition of the concept of urban water security and concludes 
that factors such as social and economic circumstances, institutional arrangements and 
physical features are all nested together in an intricate manner and are related to the 
concept. Attempts have been made to define urban water security as when every 
person has access to enough safe water at an affordable cost. However, there is no 
specific and widely endorsed definition (ibid.). In the context of this thesis, urban 
water security2 has been used not as an absolute level in terms of water quantity, but 

                                                 
2 Even though urban water security is a key concept in this thesis, a discussion of urban water stability 
would in a sense be more appropriate in cities in the South. It seems unlikely that water managers in 
developing countries will in a foreseeable future and under prevailing circumstances, achieve a 
‘secured’ water situation, but that a balanced or a more stable water situation is more realistic. 
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to point at the relationship between water and development (elaborated on in chapter 
1.3). 
 
According to Reddy (2002), livelihood is critically linked with water security. It is 
therefore relevant to address the concept of livelihood when discussing water security. 
Sustainable livelihoods (SL) is a diverse and complex issue; it is dynamic over time 
and varies between and within areas due to changing pre-conditions (Sporton, 1998). 
However, the focus of SL is mainly discussed within a rural context. There is very 
little debate about the conditions for sustainable livelihoods in urban areas. Ellis 
(2001) points out, however, that it is important for the discussions about livelihoods to 
cut across the rural-urban divide. The UNDP (1999) defines the concept of SL as 
“…people's capacity to make a living by surviving shocks and stress and improve 
their material condition without jeopardizing the livelihood options of other people's, 
either now or in the future.” It thus addresses the linkages between poverty, 
environment and empowerment/participation. Another way to understand the SL is by 
analyzing the coping and adaptive strategies of an individual or community (Sporton, 
1998). However, there is a fundamental difference between these strategies. Coping 
strategies refer to a short-term response to a specific situation, whereas adaptive 
strategies refer to long-term changes in behaviors due to new situations. 
 
An important aspect to highlight in terms of SL and water security is what type of 
economic structure developing countries are striving for. Agricultural production in 
arid and semi-arid countries, such as Namibia, is not efficient from a water resources 
perspective. However, the alternatives to domestic food production are not clear. This 
is due to high population growth, a labour force that is mainly occupied within the 
agricultural sector, low levels of education among a majority of the population, and 
limited financial means to import food. It is crucial in a longer time perspective and 
for water security, that drought prone countries gradually change their economic 
structure to less water intensive production and to a focus on urban activities. From a 
water security perspective, the key conditions to strive for include: short term coping 
strategies, such as social support (safety-net initiatives) during, for example, times of 
drought; long-term adaptive strategies, such as, livelihood diversification; and most 
importantly, increasing the level of education among poorer segments of the society. 
 
 

3. Methods and Material 
 
This thesis is mainly based on the hypothesis that the response to water management 
strategies is not only determined by rational behaviour to economic and non-
economic incentives, but is too a large extent influenced by values, attitudes and the 
social and economic milieu in which people live and act, where unwritten norms and 
motives exist. Therefore a qualitative methodological approach has been used to 
interpret these underlying structures influencing water demand and water use 
behaviour. The aim of qualitative research is not to explain, but to explore and 
understand the actions and behaviour of people (Seckelmann, 2001). According to 
Holme and Solvang (1997), qualitative methods are particularly suited to interpret and 
reproduce the social reality and better understand the context of behaviour. They are 
also necessary for understanding social processes and context. 
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This study was conducted in three phases: in the first phase, the main topic (demand 
management) was defined and a literature review was made, where the extent of user 
focus in WDM studies was investigated. Information about water services in 
Windhoek was also gathered through meetings with water professionals and water 
authorities, which included visits to for example the reclamation plant, dams and 
groundwater boreholes (managed by the Municipality). In the second phase, empirical 
investigations with interviews were made, and in the third phase, the empirical 
material was analysed in relation to the interview themes and research questions. 
 
Three main sources of information have been used in this study: 1) written sources 
(scientific literature, published documents), 2) unpublished material and data 
produced by government departments, the municipality and consultancy reports, and 
3) interviews with water users and key informants. In addition, five field visits to 
Windhoek and one visit to north-central Namibia have been made. An interchange 
between a literature review, as well as a qualitative analysis of the interviews has been 
made. In addition, during a longer stay at the University of Cape Town, South Africa, 
I had the opportunity to meet and discuss water management with authorities and 
water professionals from the Western Cape.  
 
A summary of objectives and methods for each paper is given in Table 1. In Paper I, 
the analysis and discussion is based on a literature review of documents on water 
demand management in Windhoek as well as on urban water management in 
developing countries. A compilation of demographic data published by government 
departments was also conducted to get more insight into the composition and growth 
of the population in Windhoek. Key informants within the Municipality of Windhoek 
provided background information and the co-author of Paper I, Ben van der Merwe, 
who developed the WDM strategy in Windhoek, was of course able to give inside 
information about how the policy developed and the implementation process. 
 
Paper II and III are based on interviews with different categories of users in order to 
grasp attitudes and motives to water use and water scarcity. The interview design will 
be elaborated below. Paper IV focus on the re-distribution of water within an urban 
system under conditions of aridity and rapid urban growth. The discussion is based on 
the role of urban branch-lines to Tsumeb and Grootfontein along the proposed 
pipeline from the Okavango River to Windhoek. This paper is based on a literature 
review of urbanisation, growth centres and the attractiveness of towns, in combination 
with interviews made with water managers and economic planners in Namibia and 
South Africa. The purpose of choosing a parallel with South Africa is because there 
are many examples of water transfers, both within and across drainage basins in South 
Africa. Until recently, this issue of urban water claims along a transfer scheme was 
left without further notice when transfer schemes were developed. However, 
according to water managers in South Africa, this is a topic that will draw more 
attention in the future. 
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Table 1. Summary of objectives and methods. 

Paper Main Objective Specific Objective Method(s) 
 
I 

Scrutinize the social and 
demographic context 
behind urban water 
management as well as 
the implementation phase 
of a water management 
strategy. 
 

A case study of 
demand 
management 
implementation in 
Windhoek. Ideas 
on how urban water 
policy should be 
developed. 

Literature review. 
Interviews with 
water managers in 
Windhoek. 

 
II 
 

Identify variables that 
effect water use within 
the domestic sector of 
Windhoek. 
 

The response by 
households in all 
different social 
strata on block 
tariffs (and flat rate 
versus pre-paid 
meters) and 
information about 
water scarcity.  
 

Interviews. 
Qualitative 
analysis. 

 
III 

 

Analyse the level of 
water efficiency in the 
economic sector of 
Windhoek. 
 

Identify underlying 
motives to/not to 
increase water use 
efficiency in the 
production of 
goods and services. 
Analyse 
contradictions in 
goals of water 
managers and 
economic planners 
of Windhoek. 
 

Interviews. 
Qualitative 
analysis. 

 
IV 

 

Analyse benefits and 
challenges of urban 
branch-lines along a 
water transfers scheme. 
 
 

A complementary 
spatial perspective 
in water resources 
management. The 
role of urban water 
security in smaller 
towns for regional 
balance. 
 

Scenario based 
case study. 
Literature review. 
Interviews with 
water managers in 
Namibia and South 
Africa. 
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3.1 Interview design 
 
Based on background information and findings from Paper I, themes related to the 
research questions were defined for each group of respondents (domestic, economic 
and management sector). The interviews in both Paper II and III were semi structured 
with some open-ended questions, which made room for further discussion. The 
questionnaires can be found in Appendix A and B. The questionnaires were discussed 
with water professionals in Windhoek before the interviews started. A number of test 
interviews were made in each group of respondents, after which some of the questions 
were re-defined. At the outset, respondents were asked about: water use behaviour 
(domestic sector) or amount of water used in their production/service (business 
sector); attitude to water and water services; and reaction to measures taken by water 
authorities. The perceptions of the households and businesses were put in relation to 
views of water managers and economic planners.  
 
The selection of respondents and the performance of the study differed between the 
two studies. In Paper II (domestic sector), more than 80 interviews were performed in 
both the ultra poor and low-income areas, as well as in the richer middle- and high-
income areas of the city (23-25 interviews in each area). Of all the people asked to 
participate, only one household in the squatter areas did not want to participate. The 
definition used for squatters was that they lived in informal areas with access to public 
standposts (about 97% of the people of Windhoek is estimated to have access to 
public water), and for low-income households that they lived in formal areas with 
access to a private yard tap. Only 15% of the low-income respondents had access to a 
tap inside as well as outside their home. The middle and high-income group was 
easily defined by residential area and these households had access to water both inside 
as well as outside. After only a few interviews in each socio-economic group, a 
pattern in the response to questions emerged. Each group was, more or less, 
homogeneous in their answers, especially in the squatter and low-income areas. Some 
interviews from the middle- and high-income group were left out because they had 
only lived in Windhoek for a very short period of time. In total, 63 respondents were 
included in the analysis. An interpreter was used in the squatter and low-income 
areas. Both questions as well as answers had thereby to be interpreted by this person, 
which may be a source of error that is difficult to account for. In order to reduce the 
bias that could be introduced in this way, the purpose and layout of the study was 
thoroughly discussed with the interpreter before the interviews were made.  
 
In the process of selecting respondents in the squatter areas, these areas were divided 
into two systems of payment for water: areas with a pre-payment system and areas 
with a system of payment to a committee member. Two different areas were then 
selected from each of these criteria. Respondents were selected with the help of two 
local guides, when walking around in these areas. Family size varied from 2 to 8 
persons. In most households, none or 1 person had employment (casual). Without 
guides, who lived in these areas themselves, few people would have been willing to 
answer questions and more importantly, they were probably more ’open-minded’ due 
to the fact that most of them knew that our guides lived in the area.  
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In the low-income areas (two different areas were chosen), respondents were also 
approached together with a local guide. The respondents were, as in the squatter areas, 
selected by walking around in the neighbourhood. Family size varied from 4 up to 18, 
but with a majority of households of about 8 to 10 persons. Between 1 and up to 5 
persons were employed in these households. 
 
In the middle and high-income areas it was very difficult to arrange a personal 
meeting with the respondents. These interviews were therefore to a large extent 
conducted via telephone. Respondents were selected from a database at the 
Municipality water division, based on the area of residence. No interpreter was 
needed.  
 
The answers were written down by hand and later the same day entered into summary 
sheets. Personal comments and associations to each household and respondent were 
also included during the interview. A small number of interviews in the middle- and 
high-income areas were performed directly, combined with own observations of 
living standard, layout of gardens, water taps etc. In addition a large number of 
informal interviews were made with water mangers and water authorities to get a 
complementary perspective on domestic water demand. A number of interviews were 
also made with nurseries, to get insight into whether households in the middle- and 
high-income group had adopted the information supplied from the Municipality about 
drought resistant plants. 
 
For Paper III, 29 in-depth interviews were conducted within the business sector. 
These businesses were classified into three categories according to the level of water 
use: wet, medium-wet and dry businesses. The three main objectives with the 
interviews were to find out: 1) the attitude of businesses to water and water use, 2) 
how water policies about improving water efficiency affected their business; and 3) if 
measures had been taken to lower water use. Due to the limited size of Windhoek, all 
of the water intensive (wet) businesses could be approached. Similar to the domestic 
sector, a pattern in the response to the questions emerged early in each defined 
category of respondents. In general, there was a very positive attitude to being part of 
this study. Only one business declined participation due to the reason that it was a 
South African based company. Each interview lasted between 45-60 min. Two 
different types of businesses were selected for this study: industries/manufacturers 
and hotels. A selection of informants (on management level) was chosen within each 
group after discussions with water managers at the Municipality of Windhoek. The 
objective was to analyse water intensive businesses, as well as medium and low water 
intensive businesses. Three categories of businesses were thereby selected. The 
industrial classification was based on the type of production, percentage of total 
expenditure spent on water and on the size of the company. In the hotel sector the 
classification was based on the size (number of rooms) and the conventional division 
into 1-5 stars, which indicate service level, for instance swimming pool and other 
amenities. In addition, a large number of representatives from relevant water and 
planning authorities in Windhoek were interviewed for completing the picture on the 
future economic growth of the city and the effects on water policy. 
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3.2 Reliability and interpretation of data 
 
Since a large part of this thesis is based on semi-structured interviews, the reliability 
of the study is dependent on the accuracy of the information given by the respondents, 
and of the analysis of this information. The first factor was taken into account by 
triangulation, i.e. by using as many sources as possible, and by crosschecking and 
questioning the information given. Each interview was checked for inconsistency. In 
addition to the interviews with respondents from the domestic and business sector, a 
large number of informal interviews and discussions were made with water managers 
at the Municipality of Windhoek, at NamWater, at the Ministry of Water Affairs, with 
people from research institutes, the University of Namibia and with consultants 
involved in water and urban planning. The large amount of available data on for 
example water use at the Municipality of Windhoek made it also possible to control 
the information acquired. The combination of these different sources of information, 
helped identify and compensate for the possible weaknesses in one of the sources. 
Policy documents were also collected, and a number of informal interviews were 
made with water managers in South Africa on their attitude towards WDM and long 
distance water transfers. 
 
Qualitative research tries to explain and understand a situation from how people 
perceive it. It can also be used to analyse how the situation in a specific area agrees 
with a generally accepted conception of an issue. However, it is crucial to 
acknowledge and reflect upon how social, political, theoretical and linguistic variables 
affect the analysis of the empirical material. The interpretation of the qualitative data 
(from the interviews) in this study, aimed at pointing out the role of incentives and 
underlying motives among water users in Windhoek. Both the individual statements 
had to be understood and at the same time the socio-economic context in which these 
respondents live and act had to be reconstructed. There is no universally valid 
procedure for the interpretation of the answers from interviews. According to the 
principle of hermeneutic interpretation, the comprehension of reality develops in a 
circular process, where the different parts cannot be understood without reflecting on 
the totality (Alvesson and Sköldberg, 1994). Understanding the entire situation 
evolves from the understanding of individual cases, and the comprehension of 
individual cases is extended by the knowledge of the entire situation. To increase the 
validity of the results, a number of issues need to be reflected upon during the process 
of interpretation, among other things, the bias of the researcher as well as how and 
when the responses were recorded/written down. 
 
At the outset of this study, the performance and duties of the water utility of 
Windhoek were scrutinized, to better understand the context in which WDM was 
implemented and the different standards of water services in the city. During all the 
phases of this study, I had close contact with the Chief Engineer at the department of 
water services in Windhoek, who provided me with water data and reports. In the 
analysis of the interviews, contradictions and patterns in perceptions between 
different groups of respondents evolved. The themes used during the interviews were 
then put in relation to each other, to better understand the whole context of motives, 
attitudes and behaviour. The context was constructed at different levels: within and 
between socio-economic groups and business categories, between water managers and 
economic planners, and finally between water users and authorities. In this way, 
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individual perceptions and motives linked to water use behaviour, the socio-economic 
context, and the perspective of authorities were ascertained.  
 
The evaluation of the responses from the interviews is made through the experience 
and perception of the researcher. This can of course be a source of misinterpretation. 
In the squatter areas, I was as a young, white academic woman from Europe, in some 
households met with suspicion at first, but after the introduction by our guide (who 
lived in the neighbourhood), they were much more relaxed and interested in 
participating. Since an interpreter was used in the squatter areas and in most of the 
low-income areas, it is difficult to assess exactly how the questions were presented to 
the respondents. However, since the interpreter worked at an environmental, non-
governmental organization in Windhoek, he had knowledge about water resources 
management. Each interview began with a short introduction of who I was and with 
an explanation that the interviews were part of a scientific study. It was stressed that 
there were no right or wrong answers and that anonymity was given. A majority of the 
respondents in the squatter areas were eager to have an opportunity to give their views 
on water services (they wanted improved access to water) in Windhoek and asked 
how the material was going to be used. Respondents were concerned about whether 
their answers would make a difference or not.  Some respondents asked after the 
interviews had been made, if the Municipality of Windhoek were part of this study. It 
was then emphasized that they were aware of the study, but not part of it, and that 
water managers at the Municipality of Windhoek would be informed about the 
situation in these areas through the final report. In addition to the interviews, extra 
time was spent to observe how water was collected, the standard of living and an 
estimation of how water was used within the household. 
 
Each interview in the middle- and high-income areas also began with a short 
introduction of who I was and with an explanation that the interviews were part of a 
scientific study that aimed at presenting their views on WDM and water services in 
Windhoek. All the respondents spoke English very well. It was once again stressed 
that there were no right or wrong answers and that anonymity was given. However, 
since interviews, to a large extent, were made over the telephone, a full evaluation of 
the answers given by the respondent was difficult due to the lack of personal 
observations. Without meeting the respondent in person, it is difficult to reflect upon 
how the respondent reacted towards certain questions. However, they were willing to 
answer all questions and seemed to be interested in the study. After the interviews had 
been made, general observations within the areas of the respondents were performed, 
to get an overview of the layout of gardens in these areas. 
 
A common critique of interview studies is that the findings are not generalizable 
because there are too few respondents (Kvale, 1996). The number of respondents 
interviewed in Paper III may seem low. However, as pointed out by Kvale (1996), the 
number of subjects necessary depends on a study’s purpose and if the aim of a study 
is to obtain general knowledge, a few intensive interviews are advocated for. The 
quality of the interviews is more important than the quantity. In qualitative studies, if 
the number is too small, it is not possible to make generalizations and if the number is 
too large, then it is not possible to make penetrating interviews (ibid.). The author 
suggests that if the purpose of the study is to explore different attitudes and/or 
describe in detail specific attitudes of respondents, then interviews might be 
conducted until a “point of saturation” where further interviews yield little new 
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knowledge. For example, the number of respondents in the study made by Cairncross 
and Kinnear (1992) from Khartoum, Sudan, on the elasticity of demand for water in 
informal areas, is similar to those in Paper II. Cairncross and Kinnear (1992) used in 
total 57 interviews when they concluded that the consumer surplus value for domestic 
water was higher than the price to these households. 
 
 

4.The Study Area 
 

4.1 Namibia – an introduction to the country and its 
people 
 
Namibia is a land of contrasts. Its magnificent landscape offers desert, dunes, 
coastline, canyons, inselberg, and saltpans to dense forests. Namibia is composed of a 
blend of different peoples (11 major ethnic groups) and cultures, including African as 
well as European due to colonization. The word Namibia derived from Nama, 
meaning ‘area where there is nothing’ which probably stems from the fact that two of 
the world’s largest deserts can be found in Namibia: the Namib Desert in the west and 
the Kalahari Desert in the east. The country is situated in the southwestern corner of 
Africa and is approximately four times larger than Great Britain. The exact location is 
latitude 170S-290S and longitude 130E-220E.  
 
Namibia borders Angola in the north, Zambia, Zimbabwe and Botswana in the east 
and South Africa in the south. Three rivers make up some of Namibia’s borders in the 
north and south. The Cunene River in the northwest, Okavango River in the north and 
northeast and the Orange River in the south. The Germans drew the Caprivi Strip, 
which makes out a part of Namibia in the northeast corner, in 1884-85, because they 
wanted a corridor to the Zambezi River in Zambia (Linné Eriksen, 1988). 
 
Water and climatic pre-conditions 
 
Climatically, Namibia consists of arid and semi-arid areas. This is largely due to its 
location on the Tropic of Capricorn where warm air is descending. The unreliable and 
unevenly distributed rainfalls occur during the summer months between October and 
April (Heyns, 1995). During the 104 years between 1868 and 1972, Namibia had 50 
years of drought. As recent as the beginning of the 1990s, the country had a long 
drought period, which had serious effects on the Namibian economy. Although most 
of the country consists of arid conditions, the Caprivi strip in the northeast may get up 
to five months of rain each year, with a total of about 700 mm/year, while the central 
part of the plateau, around Windhoek, receives about 200-300 mm of precipitation 
each year. The problem is that the precipitation occurs mainly during the summer 
months, when the evapotranspiration rates are very high. In the southern parts of 
Namibia the potential evaporation can be as high as 3700 mm/year (Heyns, 1995). 
Therefore, in general, 83% of the precipitation in Namibia is estimated to evaporate 
immediately. Only 3% is available as surface runoff and to recharge the groundwater 
and the remainder is sustaining sparse vegetation. 
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Namibia is the most arid country in southern Africa. Apart from the large perennial 
rivers, which are shared with other river basin states, perennial surface water is 
limited in Namibia and located in the periphery of the country, far away from the 
primate city. However, during the rainy season, some of the ephemeral rivers, which 
are abundant in the western part of Namibia, are filled with water. Cities such as 
Walvis Bay and Swakopmund in western Namibia are currently totally dependent on 
water drawn from alluvial aquifers close to these ephemeral rivers. But overall, large 
parts of the country, especially the central and southern parts, are dependent on 
groundwater. The availability of groundwater varies, however, due to the hydro-
geological conditions and the recharge of groundwater is infrequent and difficult to 
predict (Jacobson et al., 1995).  
 
Historical background 
 
At the beginning of the 19th century, Europeans mainly Germans and Englishmen 
settled in the country. The growing conflicts between different Namibian tribes, 
during this time were supported by the Europeans, but it was not until the beginning 
of the 1880s that Namibia was colonized (Linné Eriksen 1988). In 1884, the Germans 
declared ’South West Africa’ as their territory. Through armed conflicts they gained 
control over the inner parts of the country. German settlers confiscated agricultural 
land and livestock from different tribes, mainly the Hereros (ibid.). Disease and 
drought decimated both the indigenous population and their cattle stock at the turn of 
the century. 
 
In 1915, South Africa occupied Namibia. All tribal resistance in the northern parts of 
the country was defeated. More and more areas were taken over by South Africans, 
who were encouraged to settle down in Namibia. The ”South West Africa Affairs 
Act” from 1925 provided by law that South Africa should have the direct power over 
police, the judicial system, economy and trade. After the Second World War, South 
Africa turned to the United Nations and demanded that Namibia should be 
incorporated into South Africa. The proposal was denied, and SWAPO (South West 
Africa People’s Organization) was founded in the 1950’s. In 1966, UN declared that 
South Africa had not fulfilled its obligation towards Namibia, and that South Africa 
should therefore lose the right to administer the country. However, South Africa did 
not leave the country and they acted for further integration during the 1970s. But the 
resistance from SWAPO and the UN grew stronger at the same time as Angola 
became independent in 1975. South Africa sent more troops into Namibia to try to 
suppress the resistance, but in 1988, under pressure from the United States, South 
Africa agreed to take back their troops. Finally, in 1990, Namibia became the last 
African country to gain independence, with the SWAPO leader Sam Nujoma as 
president. 
 
Economic structure 
 
The slower growth of the Namibian economy during the late 1990s (from 4.5% after 
independence 1990 to 1.4% in 1997) has resulted in a difficult situation for the 
government, when the demand for poverty-reducing strategies and the need to reduce 
inequalities in the distribution of income persists (Sida, 1999). Agriculture remains 
the major employment opportunity in the economy, accounting for about 35% of the 
work force; however, it is decreasing in importance (Karvinen, 1999). The arid 
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climate poses constraints for development of livestock farming and cultivation of 
land. Metal deposits and precious stones form the base for the mining industry, but 
little processing is taking place and the country is predominantly an exporter of raw 
material. Fishery and its associated fish processing industry are important to the 
Namibian economy, but further development is needed. 
 
The largest manufacturing activities in Namibia are concentrated primarily in 
Windhoek and Walvis Bay at the coast. But the most promising growth is within the 
tourism sector (Karvinen, 1999). Recent estimates indicate that income generated by 
the tourism sector accounted for 6% of GDP, and the government predicts that the 
working force employed within this sector will grow substantially (Sida, 1999). This 
is due to the tourism sector stimulating a number of small- and medium-sized 
businesses, such as the handicraft industry. Furthermore, Namibia’s geographical 
location and solid infrastructure offer possibilities for development of a gateway 
concept, i.e. the country could become a gateway for its landlocked neighbouring 
countries and the Atlantic Ocean through its deep-water port in Walvis Bay 
(Karvinen, 1999). At present, most of the export products of the neighboring countries 
are usually exported through South Africa, yet Namibia could become competitive in 
taking care of the transportation and shipping of a considerable share of this export. 
However, problems persist in neighbouring countries in regards to road maintenance 
for example. 
 
Demographic profile 
 
The population of approximately 1.83 million (2001) is comparatively small in 
relation to the size of the country. Since the first population census in 1921, the 
population has increased more than eight-fold. Projections suggest that the population 
will rise to about 2.25 million in 2010 and 2.6 million in 2020. As in many other 
African countries, young people make up a large proportion of the population. In 
Namibia, 43% of the population is under the age of 15. However, the annual growth 
rate of about 3% is now slowing down due to lower fertility and AIDS, and is 
expected to drop to 1.6% in 2006 (Mendelsohn et al., 2002). The number of people 
living in urban areas has increased dramatically by 5-6% annually. Even though a 
majority (60%) of people is still living in rural areas, the urban population is expected 
to increase to 75% in 2020 if the growth rate remains high (ibid.). 
 
 

4.2 Windhoek – the primate city 
 
Windhoek (Fig.3), centrally located in the Khomas Region, lies in an approximately 
10 km wide valley at 1600 m above sea level and is surrounded by mountainous 
terrain in all directions except to the north. The city was originally established around 
1840 near some hot water springs in the area known today as Klein Windhoek. These 
springs had been used for centuries as watering holes by the nomadic and semi-
nomadic people of Bushmen (San) and Khoikhoi (Nama), who trekked through the 
area with their animals (Ballard and Santcross, 1997). 
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Fig.3 Administrative regions in Namibia 
(Seckelmann, 2001). 
 
Demographic development and economic growth 
 
Windhoek is a ‘divided city’, characterized by disparities and inequalities; for 
example income, education, health status, local transport, access to land and housing 
as well as access to urban services. It is a relatively small city with about 290 000 
inhabitants, but the rate of urbanization, combined with the natural increase, result in 
a net increase in the population of about 4% each year (Braga et al. 2004). The city 
has experienced a rapid increase of people in low-income areas and informal 
settlements especially in the northern and north-western areas of the city since 
independence. In absolute numbers, about 600 people, or 150 households, move to 
Windhoek each month of which 110 households are defined as poor and settle down 
in low income or unregulated (informal) areas. A yardstick in establishing 
affordability and judging income levels is the Primary Household Subsistence Level 
(PHSL), which refers to the amount of money a household needs to satisfy its basic 
needs. The PHSL for Windhoek was estimated to be N$ 860/month in 1995 (City of 
Windhoek, 2001a), and with an estimated inflation rate of 8-10% per annum it was 
about N$ 1300/month in 2000. In 1995, 20% of the population lived in unregulated 
areas (Fig.4), but it is estimated to have increased to almost 25% in 2000 (ibid.). More 
than 70% of the population in the unregulated areas lived below the PHSL in 1995. 
 
Windhoek is the largest urban settlement in Namibia and hosts the political, judicial 
and economic headquarters of the country. It renders a dominant primate city position 
and has the highest economic growth rate. It is estimated that 47% of the national 
added value is produced in Windhoek and that 60% of that comes from tertiary 
activities. However, due to its relative size, increasing urbanisation rates and high un-
employment rates (about 30-40%), there is a continuous need to develop the business 
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sector in which people can become economically active and find employment. To 
position itself as a competitive investment location and to compete for relocating 
enterprises, Windhoek is currently developing a marketing and promotional strategy 
to make the city the preferred choice in terms of investments in the Southern African 
Development Community (SADC) (City of Windhoek, 2002). In this respect, it is 
doubtful whether economic planners and government officials are willing (or able) to 
refuse water intensive activities, which generate job opportunities and income taxes. 
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Fig.4 Population groups divided by income level. (Based on Municipality of Windhoek, 1996). 
 
 
Water supply and demand 
 
NamWater, the national bulk water supplier of Namibia, provides for 70% of the 
water demand in Windhoek from three dams: the Von Bach, the Swakoppoort and the 
Omatako. These dams are supplied with surface water from ephemeral rivers, as well 
as with groundwater transferred from aquifers in the Karst area located about 450 km 
north of the city. In addition, about 46 groundwater boreholes are used within the city, 
particularly important during periods of drought (Gumbo et al., 2002). Windhoek is 
currently implementing large-scale artificial groundwater recharge, whereby surface 
water is pumped down into the aquifer beneath the city (personal communication 
Drews, April, 2004). 
 
During the 1960s the city of Windhoek approached the limits of its conventional 
water sources (Haarhoff and van der Merwe, 1996). Data is available since 1967 for 
the water production from different sources in Windhoek (City of Windhoek, 1997). 
In 1968, water reclamation was initiated. Until recently it occupied a minor part of the 
total supply, but today, almost 20% of the potable water in Windhoek is reclaimed 
water. Overall, an increasing part of the water supply in Windhoek is comprised of re-
circulated, re-used and re-claimed water. In addition, large-scale artificial recharge of 
surface water into the aquifers in the southern parts of the city is currently being 
initiated, thereby decreasing high evaporation losses of surface water in the dams. 
 
The domestic sector represents 65% of the total urban water demand, followed by 
commercial users with 30% and industry 5%. There is, of course, a difference in 
water use between socio-economic groups. A clear relationship between household 
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economy and water consumption is visible. Along with higher income follows private 
(inside) water connections, which lead to a more affluent use of water. There is also a 
direct relationship between plot size and average water use. In wealthier 
neighbourhoods, plots are generally larger and water consumption levels higher due to 
gardens, lawns and swimming pools. It has been estimated that in low-income groups 
the average water use is 70-80 litres/capita/day (l/c/d), in middle-income groups 
between 130-260 and in high-income groups about 400 or more, while people living 
in squatter areas use on average 20-30 litres (Water Transfer Consultants, 1997). The 
municipality estimate that about 95-97% of the population in Windhoek have access 
to water, i.e. there is now a widespread system of private water vending in the 
unregulated areas. 
 
 

4.3 Urban centres along the ENWC 
 
In paper IV, the area around the proposed Eastern National Water Carrier (ENWC) 
from the Okavango River to Windhoek is used as the spatial entity on which the 
analysis of the hypothetical future is based (Fig. 5). A corridor of 50-70 km on each 
side of the ENWC was used since it incorporates the towns of Tsumeb and 
Grootfontein where a suggested urban branch-line from the proposed pipeline could 
generate long-term urban water security for these nodes. Even the city of 
Otjiwarongo, which is currently experiencing economic growth, but also facing water 
shortages, may on a longer-time horizon, be supplied with water through an urban 
branch-line. The analysis of Paper IV has been limited to Tsumeb and Grootfontein. 
 
Current water situation 
 
In the triangle-shaped region between Tsumeb, Otavi and Grootfontein, the Karst 
Aquifer dominates the source of water supplies. The towns located within the ENWC 
corridor are dependent on local boreholes, but water from this aquifer is also 
transferred 450 km southwards to Windhoek and Okahandja through the existing 
ENWC supply scheme. However, local boreholes in Tsumeb and Grootfontein, and in 
general, are currently being over-used. Along with an increased need for water in 
Windhoek and local development, these towns face water shortages in the future. 
 
Population patterns 
 
The population in Tsumeb and Grootfontein is estimated to be about 25 000 about 20 
000 respectively. Even though in relation to the size of other African towns these 
numbers are relatively low, it is worth noting that these towns are two of the largest in 
Namibia. 
 
Both Tsumeb and Grootfontein experience the common problems of rapid population 
growth, rural to urban migration and high levels of unemployment. In general, the 
distribution of people in Namibia indicates a relatively high density of people in the 
northern rural areas, clusters of urban settlements towards the central and north-
central parts, as well as some linear patterns of settlements along perennial or 
ephemeral riverbeds and roads. A majority of the population in northern Namibia is 
less than 20 years of age (Mendelsohn et al., 2002) and it is likely that in the coming 
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10-20 years a large proportion of these people will migrate to urban centres, 
predominantly to Windhoek to find work. The general migration pattern of Namibia 
reveals that the majority of the people migrating to Windhoek or the central parts of 
the country are from the north central areas of Namibia, i.e. north of Tsumeb and 
Grootfontein (Melber, 1996). These towns are thereby within the routes of migration 
from the populated northern parts of Namibia down to Windhoek. 
 

 
Fig.5 Map of existing and proposed part of the ENWC pipeline 
(Drews, 2004). 
 
 
Livelihoods 
 
Since the agricultural region around Tsumeb and Grootfontein has relatively fertile 
soils, it employs a large labour force and has the potential for diversified crop 
production according to the second National Development Plan (NDP2, 2001). 
Furthermore, the towns are all inter-connected through the road network and situated 
on the main route (Trans Kalahari Road) from Windhoek to the northern parts of the 
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country and further on to Angola, Botswana, Zambia and Zimbabwe. They are located 
close to Windhoek or on the way to the major tourist attraction in Namibia: the Etosha 
National Park, which is positively contributing to the region’s development through 
job creation within the service sector (NDP2, 2001). According to Mendelsohn et al. 
(2002), these towns also form the gateway to the region east of Grootfontein. This 
region has the highest potential to develop into a new national tourism attraction in 
the future. The opportunities for economic development in the tourism and service 
sector are thereby expanding. According to the regional section of the second 
National Development Plan, however, the major constraints to development in this 
region, besides rapid population growth and urbanisation are; lack of perennial rivers 
and dams to ensure constant water supply; inappropriate location of water points; and 
food insecurity (NDP2, 2001). The main development goals are defined as to expand 
the tourism industry, to support job creation initiatives within the agricultural sector, 
to ensure attainment of food security (importing food to the region and producing 
agricultural products regionally) and to promote the development of safe, accessible, 
sustainable and affordable water resources (ibid.). 
 
 

5. Urban Dynamics and the Management 
of Water 
 
The dynamics of urban growth and the increasing complexities of the social, 
economic and environmental conditions within cities, naturally affect urban water 
security. In the extension, it ultimately affects the sustainable productive capacity of 
cities, which comprises both quantitative (economic) and qualitative (social) progress 
(for example employment and equitable share). The relationship between city growth 
and water resource management is therefore crucial. 
 
 

5.1 Perspectives on urban growth 
 
Cities can be defined as a concentration of people, a political entity and a node of 
cultural, social and educational facilities. But a city is also an ecological entity that is 
often ignored according to Rees (1997). It is clear that no city or urban region can be 
sustainable on its own. Changes in the urban system are increasingly caused by the 
interdependency between the local and regional level. A planning framework is 
needed which incorporates the processes of both these levels (among others Bai and 
Imura, 2001, Camagni et al., 1998, Hjorth and Thi Dan, 1993 and Van der Laan, 
1998). According to Rees (1997), it may be time to reconsider the definition of urban 
systems – both conceptually and in spatial terms – not just as nodes of concentrated 
activities, but also including the entire supportive hinterland. This idea is also 
supported by Hunter (1998), who states that the growth of cities are maintained by 
natural resources no longer limited to the immediate regional hinterland. 
 
However, much of the ecological impact that can be traced to cities is in much a 
reflection of individual values and behaviour. Living in a city distances people both 
spatially and psychologically from the land that supports them (Rees, 1997). This 
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reflection is in line with the conclusion made in Paper II, about the role of urban 
lifestyle in influencing water use behaviour within the domestic sector of Windhoek. 
A change in the pattern of water use, between rural and urban citizens, becomes 
crucial in the discussion about urbanisation and urban water security. 
 
Johnson (2002) highlights another important aspect in terms of economic growth and 
patterns of consumption. If the income of poor people increases in developing 
countries, water consumption will probably increase to meet legitimate aspirations. 
Water managers and decision-makers need to acknowledge and be prepared for an 
increased use of water in urban areas, as a consequence of urbanisation, urban 
lifestyle, and also if the Millennium Development Goal of halving the number of 
people without access to water in 2015 is going to be achieved. For example, the 
demand for water from the domestic sector in urban areas in China is estimated to 
increase heavily in the future as a consequence of the popularization of washing 
machines (Bai and Imura, 2001). According to Department of Water Affairs and 
Forestry in South Africa (DWAF, 2004), one long-term vision is to see not only the 
provision of communal taps in low-income areas, but also, ultimately, the provision of 
household connections for the majority of South Africans in the future. Improving the 
number of households that have access to clean water is crucial, but leads inevitably 
to an increased demand for water from the domestic sector. It is, for example, pointed 
out by Bai and Imura (2001) in their study of Tianjin City in China, that it is highly 
possible that following improvements in household water supplies, water demand in 
the domestic sector increases. Therefore, along with urbanisation and economic 
growth, policy improvements, institutional development and an improved social 
capacity building across sectors in society are also crucial pre-conditions for 
sustainable development (Johnson, 2002). 
 
 

5.2 Water management along with urbanisation 
 
The present trend of rapid and uncontrolled urbanisation and the pursuit of economic 
development result in ever-increasing urban demand for water and increasing 
wastewater problems. According to Lundqvist et al. (2003), there are three 
dimensions to the intricate linkages between urban growth and water security: firstly, 
to augment overall supply to meet an escalating demand for water; secondly, the 
difficulties in distributing water services to the entire population; and thirdly, the 
alarming levels and concentrations of pollutants generated after use. In relation to the 
second dimension, authorities are often financially unable or legally unwilling to keep 
pace with providing water services and water treatment to the entire city. According 
to Kwai Sim and Balamurugan (1991), the urban water problems in Southeast Asia 
ironically stem from two contrasting categories: from problems caused by under 
development and problems caused by activities aimed at economic development. The 
simultaneous existence of these two contrasting categories raises many questions 
without immediate answers, according to the authors, since the issues are inextricably 
complex. But still, it sums up the two-folded situation present in most cities in 
developing countries. 
 
In terms of water services, it is important to highlight the fact that cities in the South 
are composed of two systems (Fig.6), the regulated areas and the unregulated areas 
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(or alternatively referred to as the formal and informal sectors by Barke and O’Hare, 
1984). The regulated areas constitute the planned areas where water services are more 
generally available. The unregulated areas are the unplanned areas, often on the 
outskirts of the city, where public water services are limited or non-existing. This dual 
economic structure is reflected in the consumption patterns of different social classes 
and emphasizes the different social worlds that exist. 

Governing authority:
Municipality or 
similar

Regulated
areas

Un-authorised,
unregulated
areas

The urban
System

•Economic strength
•Social conditions

•Environmental
stress

Casual jobs,
wages

Labour

Partly recognized,
rudimentory services

Pubic services,
formal recognition,
policy

Fig.6 A schematic illustration of the combination of regulated and non-regulated areas in urban 
systems. The lack of a policy for how to handle challenges in the non-regulated areas are of significant 
importance for the fate of the urban system as a whole (after Lundqvist, 2002). 
 
 
The lack of access to public services in these areas is very much caused by the critical 
fact that these areas do not have a formal status and that people do not have legal title 
to the land that they inhabit (Lundqvist, 2002). Not only are these two urban systems 
different in terms of access to water, but also in terms of population growth, 
educational level, health status, income levels, etc. Since most of the urbanisation and 
highest population growth takes place within the unregulated areas, a majority of the 
urban population will be poor, less educated, unemployed, generate less income tax 
and have less access to public services in the future. This fact will most certainly have 
repercussions on water management and its associated costs. But even though the 
unregulated areas are characterised by environmental and social problems, it is 
important to point out their relevance in terms of overall urban economic growth. The 
urban system is very much dependent upon the mutual links which exist between the 
two parts of the city; for example, that people in the unregulated areas constitute an 
important pool of labourers and that the regulated areas create job opportunities 
(ibid.). The importance as labourers is pointed out in the study by Aiga and Umenai 
(2002), where they conclude that the industries of Manila, the Philippines, could not 
function without the squatters’ labour force and that the urban poor play an 
indispensable role in both the formal and informal economy. 
 

47 



Unplanned urbanisation in developing countries is the root of many water related 
problems. Some researchers (for example Kwai Sim and Balamurugan, 1991) 
advocate, rightfully, that improved urban planning, incorporating regulated and 
unregulated areas, is perhaps the most important tool to overcome these problems. 
There has been, for example, an attempt in Manila, the Philippines, to formalise the 
unregulated areas through extensive assistance from the World Bank (Aiga and 
Umenai, 2002). The program provides squatters with land ownership and basic 
infrastructure, including water connections and private toilets. The population 
benefitting from this program amounted to 30% of the 2.4 million squatters who were 
estimated to live in Manila in 1993. However, along with public private water 
connections, the price on water was reduced, which consequently, together with the 
improved access, led to higher water use per capita than in squatter areas not included 
in the program. The effect on water use from accessibility to water in low-income 
areas was also shown in Paper II, where the availability of yard taps in low-income 
households in Winhdoek influenced water use behaviours more than the price on 
water. Interestingly, it was found in the study of Manila that in areas with improved 
access to water, families could increase the household income through reallocating the 
time spent on fetching water to more income generating activities (ibid.), which 
illustrates the link between improved water availability and poverty reduction. 
 
But besides the example from Manila, and a few other cities, e.g. Rio, it is 
questionable whether authorities in developing countries, in general, have a financial 
and legal choice in terms of incorporating these areas into the overall urban system of 
water services. It will be expensive for governments to incorporate them into the 
formal urban system, and according to Lundqvist (2002), it is not likely that the public 
sector could then be the main or sole agent for water services in these areas. The key 
is instead to facilitate arrangements and to support the initiatives which exist and 
which are often socially accepted. 
 
 
5.2.1 Facilitating water provision in unregulated areas 
 
Inadequate, non-organised and uncontrolled water services in poor urban communities 
are a source of health problems and reinforces the inequality between socio-economic 
groups in society. It is a problem that is now being prioritised in most water related 
policy documents and highlighted as one of the major challenges in improving socio-
economic development and to reducing poverty in developing countries. However, the 
socio-economic conditions that characterise informal settlements, with rapid influx of 
poor people, high rates of unemployment, lack of the legal right to land and families 
with intermittent incomes, among other things, necessitate a management approach 
that is based on prevailing socio-economic conditions (i.e. context-driven). This is 
also advocated for by UN-HABITAT (2003b), where it is concluded that priorities 
and tools associated with WDM are inappropriate to low-income settings and that 
water management strategies must respond to local priorities. The need for social- and 
site-specific water management strategies is elaborated on in Paper I, where flexible 
and appropriate solutions to each socio-economic group are called for. But two issues 
are of fundamental importance in relation to the socio-economic conditions. Firstly, 
the solutions have to be reasonable and affordable, and secondly they have to be 
socially accepted by the population living in these areas (Lundqvist, 2002). And as 
pointed out by Nicol and Mtisi (2003), understanding the limitation of participation 
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and payment in the informal areas, due to increasing un-employment and irregular 
income, is crucial in assessing the impact of water policy reforms. 
 
In areas not served by the municipality in developing countries, there is a wide range 
of service options facing consumers. These include public standposts, wells and 
boreholes, rain water harvesting and water hawkers (Adekalu, et al., 2002). Because 
there are multiple sources for a given purpose, water for domestic use in developing 
countries cannot be treated as a homogeneous but rather a heterogeneous good, with 
each source providing water of different quality, reliability and convenience (ibid.). In 
many cases, water provision is often in the hands of private small-scale water 
vendors, which are also called independent providers (Collignon and Vézina, 2000). 
The magnitude of this system of water provision, for example, was shown in a study 
in Nigeria, where it was estimated that the private water vending system sold 2.96 
million gallons of water per day for a total of about US$ 28 000. Whereas at the same 
time, the public water utility supplied about 1.5 million gallons per day totalling US$ 
1100 (Wegelin-Schuringa, 2001). The private water vending system was thereby 
providing double the supply and collecting 24 times more revenue than the public 
utility. 
 
Independent providers sometimes get their water through illegal connections on the 
public water network or from buying water from households with private connections. 
Generally, they sell water on customers’ demand, in the exact amount requested and 
according to the ability-to-pay. The quality of the water is, however, causing health 
problems and people pay as much as ten times more for water than people in serviced 
areas (Collignon and Vézina, 2000 and Wegelin-Schuringa, 2001). Although the price 
of water is high, people are willing to pay simply because they have no other 
alternative. And the fact is the system works and people in unregulated areas are 
served with water even though the authorities are not the ones who arrange it. The 
benefit of this system is that it is flexible and changes according to the economic 
conditions of the people living in these areas. Many people regard the money paid to 
water vendors on a daily or occasional basis as insignificant, as opposed to the option 
of monthly payments for piped water, which is seen as substantial (Adekalu et al., 
2002). Given the framework under which these private water vendors act, it is 
unlikely that the public sector could be the single service provider for water in these 
areas. As pointed out by Lundqvist (2002), however, authorities have a very important 
role to play as regulators and as facilitators. They should facilitate and control existing 
arrangements and support initiatives that already exist. McGranahan (2002) add that 
authorities must empower the poor people so that they gain more influence over water 
provision and use in their neighbourhood. Adekalu et al. (2002) also conclude in their 
study of four cities in Nigeria that people are willing to pay for water services if 
flexibility in the payment of water is given. The authors advocate a water kiosk 
system for better cost-recovery, if it is properly structured and adapted to each local 
condition. 
 
Several benefits could be achieved by formally approving small-scale water vendors 
in the regulatory framework according to Kjellén (1999), whereby these independent 
providers get formal access to the public water network: 1) the price and quality of the 
water could be controlled more efficiently by the authorities, 2) more people in poor, 
unregulated areas would have better access to clean and affordable water, and finally, 
3) it would be one step closer to improving the water service level in the city. If the 
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water sold by these vendors is collected at municipal standposts, which are supervised 
and managed by people employed by the municipality, authorities will have better 
control over the cash flow. Collignon and Vézina (2000) stress that the commitment 
of these water vendors would improve if administrative and technical constraints are 
reduced. One conclusion from their study of independent water provision from cities 
in ten African countries (not including Namibia), is that by giving them the 
responsibility of water provision in low-income areas and assigning supervision of 
responsibility to representatives chosen by the community, both time and effort might 
be saved for the authorities. 
 
The social structure of third world cities has and will continue to develop as the socio-
economic composition of the city, income levels, extended water infrastructure and 
new water technology change. The realistic goal in terms of water services in fast 
growing informal settlements cannot initially be to give all households’ private 
connections. By changing water management strategies into being social-specific or 
context-driven3 as in the suggested approach above, benefits in terms of health, social 
and probably economic status of these areas could be improved. But a context driven 
management approach, should also be applied in the regulated areas, where the 
primary objective is to control water demand by formulating appropriate pricing 
structures, develop effective regulations and improve the level of awareness by 
educating and informing the public. The following chapters will therefore deal with 
the demand management approach taken in Windhoek. 
 
 

6. Demand Management 
 
“It is concluded that water can make an immense difference to Africa’s development 
if it is managed well and used wisely” 
 
    (The Accra Declaration from 2002 on the issue of Water as a Tool 

for Sustainable Development in Africa. Source: Mwanza, 2003). 
 
 
The focus of water resource management moved from supply management (for 
example, infrastructure investments, upgrading of the piped network, and sewage 
treatment facilities) to demand management (increase water use efficiency, increase 
water awareness, etc.) during the 1990s (Lundqvist and Gleick, 1997). Mylopoulos et 
al. (2003), argue that demand management should be the primary focus of water 
resource management, due to traditional emphasis on supply management, which 
leads to the overexploitation of water. In addition, the supply side focus, cultivated a 
strong social belief that water management was synonymous with project construction 
and dependent almost entirely on engineering solutions. Little or no attention was 
given to modifying human behaviour in terms of water use, or to reduce or control 
water demand. 
 

                                                 
3 Context driven policy design (regarding supply or demand management) is tailored and flexible 
according to socio-economic conditions, for example: the ability-to-pay, the mode of payment, sources 
of information and how it is shared, as well as underlying (social and economic) motives. 
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Based on discussions with water managers in South Africa (van der Linde, personal 
communication, February, 2004) and in Namibia, there seems to be a shift in 
orientation towards achieving a balance between supply and demand management. In 
other words, continue to increase bulk water supplies, but within a water use 
efficiency context. Mwendera et al. (2003) conclude that the water sector of southern 
Africa spends considerable time and human resources on large infrastructure 
investments. One reason for focusing more on bulk water supply investments could be 
due to the fact that water demand is projected to rise by at least 3% per year to 2020 
in the SADC region, which is a rate equal to the region’s population growth (Mwanza, 
2003). Gillham and Haynes (1999), in their study of KwaZulu-Natal in South Africa, 
conclude that water demand management, although essential for meeting deficits in 
the short to medium term and for delaying the need for costly water resource 
infrastructure, cannot completely replace the need for further dams and inter-basin 
transfer schemes. The challenge today is, therefore, to integrate demand management 
with long-term water supply planning, in order to achieve the right balance between 
the expansions of water supply investments on the one hand, and water conservation 
on the other (Mylopoulos et al., 2003). 
 
Demand management evolved as a result of, rapid population growth, periods of 
severe drought, accelerating demand for water, increased energy costs, the need to 
postpone large-scale water infrastructure investments, due to limited financial 
resources, and arid or semi-arid climatic conditions. Demand management is 
considered a low cost alternative, and water saved through this strategy is perceived 
as a new source of water supply without large additional investments. It has been 
argued that water saved in the piped areas, can be used in low-income areas, as an 
additional source of water. However, McGranahan (2002) proposes that it is doubtful 
and unrealistic to assume that this water strategy will yield more water for the 
currently deprived, unless this is made an explicit and effective part of a broader 
water strategy. It will also require large infrastructure improvements associated with 
high costs to the authorities. 
 
In general, water demand management (WDM) can be defined as any measure aimed 
at restricting water demand in serviced areas, which typically have high rates of water 
user per capita. WDM can also be seen as a process for building technical and 
economic efficiency into the system of water resources management (Goldblatt et al., 
1999). For these reasons it is important to distinguish the relevance of WDM in terms 
of the entire society from its applicability within certain sectors and social strata 
(Lundqvist and Gleick, 1997). 
 
WDM consists of incentives (market mechanisms, including pricing and fines, 
regulations, technical improvements and information/education) to lower water use 
and increase water efficiency, improve the level of water awareness, reduce losses 
through conservation techniques, and set regulatory framework to consumers. 
However, the term demand management may be misleading for people who lack 
access to safe water. Many of the tools of WDM are inappropriate to low-income 
settings (McGranahan, 2002). In low-income areas, the issue of water use efficiency 
is not to encourage the mass of people to use less water, but to make it possible for 
them to use more (Mwendera et al., 2003). WDM must instead be part of a broader 
strategy designed to meet basic water requirements for everyone (Lundqvist and 
Gleick, 1997 and McGranahan, 2002). An overarching aim of WDM, as stated by 
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Dube and van der Zaag (2003), is to achieve desirable demands and desirable uses, 
including measures aimed at stimulating water demand in sectors where current water 
use is undesirably low, i.e. in poor areas. However, demand side conservation is also 
relevant in unmetered or heavily subsidized areas according to UN-HABITAT (2003), 
even though users have little idea regarding how much water they use and how water 
could be use more efficiently through simple means. Even though WDM is seen as a 
demand oriented strategy, essentially concerned with water use, it is also supply 
oriented, since one of the main objectives is to reduce the need for or postpone 
additional water supply investments. 
 
Potential advantages of WDM includes a strengthening of the financial autonomy of 
water utilities through increased tariffs, reduces the cost of supplying water, reduces 
total water demand and thereby reduces the need for investments in additional supply. 
Furthermore, it helps to achieve the sustainable and optimal use of water resources 
(Lundqvist and Gleick, 1997 and Mwendera et al., 2003). One potential disadvantage 
of the implementation of WDM concern the risk of unnecessary water shortages, due 
to the regulator refusing to authorize the development of new water resources and to 
over-exploit any existing resources (Mwendera et al., 2003.). Another potential 
disadvantage concern the political risk of increasing water prices heavily. 
 
The Department of Water Affairs and Forestry of South Africa (2004) points out that 
demand management should not be seen as the primary objective per se, but rather a 
strategy to meet a number of objectives. These include economic efficiency, social 
development, social equity, environmental protection as well as sustainability of water 
supply and services. This clearly indicates that WDM should be seen in a wide 
societal context. In many poor developing countries where water availability is 
becoming a constraint to future development, it could be an efficient and less 
expensive tool for improving the water situation, which in turn generates positive 
economic, social and health effects. It is worth noting that society is not concerned 
solely with efficiency of use at the individual level, but that, in general, two goals of 
water use are sought (Goldblatt et al., 1999). Firstly, that water should not be used 
when it could generate a higher value when used elsewhere in society, and secondly, 
that there should be an equitable allocation of water across all social groups. Conflicts 
may arise between these two goals of water allocation and the interaction between the 
goals will definitely influence WDM strategies. However, Goldblatt et al. (1999) 
conclude that whatever the desired social allocation of water, the more efficiently 
water is used, the more scope there is for equitable distribution.  
 
The role of WDM under rapid urban growth is an issue that deserves more focus. 
With an increase in the proportion of low volume water users, fewer households will 
be paying a higher price on water. This reduces the financial means to invest in water 
services and the cross-subsidization water in the informal areas. Therefore, according 
to Mwendera et al. (2003), governments must provide a subsidy for basic amounts of 
water, even if this increases the burden on already strained budgets. 
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6.1 WDM in the SADC region 
 
The economic framework of the SADC Water Protocol from 1998 states that it should 
be a duty of all relevant institutions to disseminate information on water demand 
management through various campaigns, as well as replicating the best practices from 
the region and elsewhere (Gumbo et al., 2002). Despite this, there is little WDM 
practised in the SADC region according to Goldblatt et al. (1999) and Mwendera et al. 
(2003). In a 1999 study, on the status of water conservation and demand management 
measures applied in the urban sector in a selection of SADC countries, a full and 
comprehensive programme had only been applied in Windhoek, Namibia and in the 
cities of Hermanus, Durban, Johannesburg, and Cape Town in South Africa 
(Mwendera et al., 2003). Strategies in Botswana, Lesotho, Malawi, Swaziland and 
Zimbabwe were restricted to escalating tariffs (and leakage detection in Botswana). In 
the report on urban WDM in Southern Africa by Gumbo et al. (2002), however, in 
two out of four case studies, (Bulawayo and Mutare in Zimbabwe), increased water 
tariffs were complemented with the objective to reduce the amount of unaccounted for 
water through upgrading the existing network. Only in the case of Angola, where 
political instability prevailed, had no strategy been implemented at all (Mwendera et 
al., 2003). It was also concluded that in all countries, except in Angola and Swaziland, 
a policy directed towards water conservation was available. While policy trends show 
an acknowledgement of WDM, implementation strategies and legislation lag behind 
these policy decisions at the country level. The absence of explicit water law and 
water policy hampers the implementation of WDM.  This is because there is an 
inadequate framework in which systematic WDM strategies can be developed and 
insufficient pressure from the national level for the development of WDM strategies 
by water supply authorities (Goldblatt et al., 1999). 
 
An encouraging sign, however, in the SADC region is the explicit experimentation of 
WDM strategies, as an alternative to the options of expanding supply (Goldblatt et al., 
1999). A small number of examples exist of WDM strategies being chosen or 
recommended in preference to supply augmentation measures. For example, a WDM 
programme was initiated in Kwekwe, Zimbabwe, to cope with the 1992 drought. 
Measures such as leak detection, introduction of block tariffs, and an awareness-
raising programme proved to be very successful in reducing the water consumption 
from 1500 million liters per day in 1991 to 1200 million liters per day in 1994 (ibid.). 
Another example is the town of Hermanus, located close to Cape Town, South Africa, 
with about 24 000 permanent residents and a population that triples during the 
summer months. In 1997, a Water Conservation Programme was launched in 
Hermanus, with the main objective to decrease the annual growth in water demand. 
Block tariffs, informative billing, public information, and education of school children 
were introduced as part of the WDM programme. One year after implementation, the 
average water consumption for Hermanus had dropped by 16% (ibid.). A budget was 
allocated to the first 3-4 years for a massive information campaign; however, when 
there was no budget allocated for the project and it received little political interest, the 
strategy lost momentum and the information campaigns ended, according to van der 
Linde (personal communication, February, 2004). Another problem related to budget 
allocation stems from the fact that the increased revenues from raised water tariffs in 
Hermanus were combined with the city’s general account and incomes from the water 
sector were, instead, used for infrastructure investments and other activities. The same 
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has been reported from, for example, the city of Masvingo, Zimbabwe, where 
incomes from increased water tariffs were used to subsidize the provision of primary 
health care and maintenance of roads (Dube and van der Zaag, 2003). To improve 
water services, it was recommended that the water account be separated from other 
council accounts, which was also advocated by van der Linde (personal 
communication, February, 2004). 
 
Water reforms, such as WDM, often result in confusion for the water user. Nicol and 
Mtisi (2003) state that significant resistance was encountered in some cases in 
southern Africa, when water became an economic good. Windhoek is one of very few 
examples in southern Africa where considerable effort has been committed to WDM 
after independence. The main goal within the water sector of other countries, 
particularly South Africa, was to improve the level of water supply, leading to huge 
infrastructure investments (ibid.). The main problem in the SADC region for why 
conservation strategies have not been implemented extensively has been the limited 
acceptance by all stakeholders of the need for WDM (Mwendera et al., 2003). There 
is a lack of commitment to a demand management approach in planning policy, since 
water sector professionals are usually trained to build dams and install pipelines, and 
rarely taught about demand-side management. A poor focus on WDM increases the 
demand for further water supply augmentation (ibid.). The increase in bulk water 
supplies leads to less effort to implement WDM, because an increased use of water is 
needed to recover costs of the new infrastructure investments. Under these 
circumstances, it is difficult to motivate water savings through WDM. According to 
Mwendera et al. (2003), however, examples from Zimbabwe, Zambia and South 
Africa have shown that simply to prevent supply-side management on its own will not 
be sufficient to persuade water managers to implement WDM. Water managers and 
political leaders must instead be convinced about the benefits of WDM and incentives 
must be created to encourage implementation. 
 
To progress WDM efforts in the region, water experts from governments, NGOs, 
municipalities, and other water institutions in southern Africa, signed a declaration on 
WDM at a regional conference in 1999 (Goldblatt et al., 1999). It was recognized that 
with current demand patterns, southern Africa will not be able to reconcile demand 
and supply by 2025, and that in many areas in the region there is already considerable 
competition for limited resources. The stakeholders agreed to advance the cause of 
WDM throughout Southern Africa and to advocate the inclusion of WDM as an 
essential component of development planning. 
 
 

6.2 WDM in Windhoek 
 
After independence in 1990, Namibia experienced a dramatic increase in people 
migrating to Windhoek. As a result of this urbanisation, the demand for water 
increased rapidly. Water managers and politicians agreed that the trend in water 
demand was not sustainable. In 1993, after a long period of drought, it was decided 
that the most important short to medium term issue that needed to be addressed was 
water demand. It was realized that supply augmentation, with an annual expected 
growth of almost 6% in water demand, could not be afforded since the available water 
sources were being over-used. The City of Windhoek decided to extend the 
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Goreangab Water Reclamation Works, but due to the high levels of water demand in 
certain high-income areas, it was agreed that water demand of this group had to be 
lowered to more realistic levels before the project could be implemented.  

 
An integrated Water Demand Management policy was implemented during the first 
half of 1994 in the serviced areas (van der Merwe, 1994 and Paper I). It was a unique 
policy process in the City of Windhoek. It is remarkable that only 1% of the 
operational budget was allocated for the strategy. One full time employee at the 
Municipality water division was allocated to WDM between 1995 and 1998, and this 
person was responsible for technical aspects and for initiating information campaigns. 
Although no national strategy for WDM had existed in Namibia to that point 
according to Buckle et al. (1999), the approach in Windhoek in 1994 was supported 
by government. A wide range of WDM measures were implemented in Windhoek and 
the strategy is summarised in Fig.7. The main objective was to improve water use 
efficiency and reduce consumption through various measures, especially within the 
high-income group. This meant that the water used to perform a particular task could 
be reduced without sacrificing the level of service (van der Merwe, 1999b). The 
strategy consists of policy issues (including block tariffs), public and individual 
information campaigns, and technical measures. 

 
One of the most important measures introduced was a block tariff structure in the 
domestic sector, whereby the price per m3 of water increases with the amount of water 
used. The rate structure and a graph showing the development of block tariffs between 
1993 and 2001 are discussed in Paper II (Table 1 and Fig.1). Between 1992 and 1999, 
the daily per capita residential water use decreased substantially from 201 litres per 
capita per day (l/c/d) to 130 l/c/d, which could partly be attributed to the new pricing 
policy (van der Merwe, 1999b). For comparison, in the city of Masvingo in 
Zimbabwe, the consumption was 120 l/c/d in 1992 and 180 l/c/d in 2001, a general 
increase of 3% per year (Dube and van der Zaag, 2003). The numbers from Windhoek 
provide a hint about the direction of per capita consumption; however, it should be 
noted that it is a mean value for all urban households, including low-income areas. 
Poor people with access only to standpipes use very little water, so the influx of about 
7000 poor people per annum to Windhoek suggests that an increasing share of the 
total population are using less water per capita. It is not certain to what extent WDM 
is responsible for the dramatic decrease in per capita consumption. However, the total 
potable water production for 2000 was 3.5% lower than in 1992, despite a population 
increase of approximately 5.5%/a over the same period. 
 
Ten years after the WDM strategy was first implemented in 1994, the strategy looks 
more or less the same in 2004. The key areas are still: policy issues (as pricing), 
information, regulations, and technical measures, although more effort is put into zone 
metering and pressure management than before according to Brinkman (personal 
communication, April, 2004). Public information campaigns in newspapers and for 
schoolchildren are launched now and then, but not on a continuous basis. The price of 
water in 2004 can be found in Paper I (Table 2). The numbers of tariff blocks have 
been reduced from four to three, and the highest bracket for water use has been 
reduced from >80 m3 to >45m3. The annual increase in water demand in Windhoek is 
slightly higher (almost 4%) than in the beginning of the implementation phase, even 
though the target is 3%. According to Brinkman (personal communication, April, 
2004), the benefit of WDM continues to receive some political attention, due to the 
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perception among decision makers that it could ensure that water is available for 
continued development in the city. A technician in the Department of Infrastructure, 
Water and Technical Services has been appointed to deal with WDM and 2.5% of the 
annual budget (2004) is allocated for the strategy (ibid.). 
 
 
Policy Issues Implementation 
Rising block tariffs To curb excessive water use and reflect the real cost of 

supply. 
Maximum re-use Semi-purified water for irrigation purposes. 
Plot sizes Plot sizes in new development are reduced. 
Reduction of Municipal 
water use 

Reduce water consumption on Municipal gardens by 50%. 

Wet industries Guidelines for efficient water use and the need to re-use 
water. 

 
 
Information programs Implementation 
Education Lectures in schools, information on radio and television, 

advertisements in newspapers and pamphlets distributed 
with accounts. 

Consumer advisory 
service 

Advice on reducing water losses and how to detect leaks. 
Advice on water wise gardening. 

Community empowerment 
in former neglected areas 

Train community based plumbers was initiated but not 
implemented in full. 

 
 
Regulations Implementation 
Prevention of undue 
private water consumption 

A Water Control Officer addressed wastage of water on 
private properties immediately. 

Water efficient equipment Compulsory in new developments: metering of taps, low 
flow showers, dual flush toilets 

Groundwater Groundwater abstraction from private boreholes and 
groundwater levels were controlled. 

Gardens Watering may not be done between 10:00 and 16:00. 
Swimming pools Must be covered when not in use 
 
 
Technical aspects Implementation 
Un-accounted for water Leakage detection, repair programs, water audits, proper 

management of meters and systematic pipe replacement. 
Efficient watering of 
gardens 

Advice on proper irrigation systems for gardens. 

 
Fig.7 Summary of WDM measurements as implemented in Windhoek in 1994 (after van der Merwe, 
1999). 
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7. External and conditional variables 
affecting household responsiveness 
 
“The effectiveness of WDM instruments has not been well evaluated in most countries 
in the SADC region”. 
(Mwendera et al., 2003) 
 
The effectiveness of water demand management in practice depends on the political 
will (Dube and van der Zaag, 2003). According to Ohlsson and Turton (1999), the 
adaptation by society to water scarcity can be divided into three stages: supply-side 
management, demand-side regulations, and allocative efficiency (import of virtual 
water). Each stage refers to a higher level of social adaptation. The authors conclude 
that the process of increased water pricing in Windhoek is an example of high 
adaptiveness among water managers. Managers were confronted with a situation of 
rapid urban growth and an unsustainable use of water resources. Water managers 
thereby became aware of the difficult water situation and took action against it by 
implementing the WDM strategy. But for long-term efficiency of WDM, the strategy 
is also highly dependent on the individual response of water users. The fact is, that 
behind each drop used by the domestic and business sector is a water user, whose 
attitude and perceptions influence the way water is used. 
 
Pricing is one tool amongst many in WDM. In Windhoek, the block tariff structure 
introduced in 1994, initially led to a reduced demand for water per capita, but even 
though the price structure still remains, the water use has more or less stabilized 
around 115-120 l/c/d. In some instances, it is difficult to assess whether water-pricing 
reforms have been instituted for the reason of reducing water demand or for reasons 
of financial sustainability (Goldblatt et al., 1999). During the severe drought in 
1991/92, which affected the entire southern Africa region, two cities in Zimbabwe, 
Bulawayo and Mutare, adopted punitive tariffs in order to influence demand and 
conserve the scarce surface water resources (Gumbo et al., 2002).  The target 
consumption level was achieved in both cases, but it is not clear to what extent this 
drop in consumption was attributed to tariff adjustment or increased groundwater 
exploitation, which most industries and private individuals resorted to as an 
alternative ‘free’ source. Massive public media campaigns were also conducted in 
Bulawayo and Mutare, though it still remains debatable whether tariff adjustments 
were more effective than conservation campaigns (information). The same situation is 
reported from the city of Masvingo, Zimbabwe, by Dube and van der Zaag (2003). 
The authors conclude that because there is no knowledge about the response to tariff 
increases in the city, the impact of tariffs on water consumption would need to be 
better monitored to be able to quantify the savings derived from this measure. 
 
The need for analysis of motives affecting water users is also advocated by Goldblatt 
et al. (1999), when it is concluded that although it may appear obvious that consumers 
react to increased prices in many cases, the detailed responses from water users are far 
from clear. More substantial evidence needs to be gathered before definitive 
statements about the relationship between price and demand can be made. In addition, 
the European Commission (1997) confirmed that water tariffs are an important tool in 
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managing water sustainability, but that they need to be put in relation specifically to 
attitudes. 
 
The analysis of the in-depth interviews made with households from squatter areas, 
low-, middle- and high-income areas in Windhoek (Paper II), revealed that different 
socio-economic characteristics affected water use efficiency and attitudes towards 
water. Hence, water pricing alone is not necessarily sufficient to ensure efficient water 
use as also found by Goldblatt et al. (1999). Specifically the role of pricing and 
information on water use behaviors and attitudes within the domestic sector has been 
scrutinized. 
 
 

7.1 The role of pricing and information campaigns 
in the domestic sector 
 
“Customers have no understanding of the need for WDM”. 
(Mwendera et al., 2003) 
 
Accessibility and motivation promote both excessive water use and water 
conservation (Corral-Verdugo et al., 2003). However, without establishing the 
“appropriate price” for water and charging accordingly, it is unlikely that the goals of 
WDM will be met (Goldblatt et al., 1999). When water is under-priced, appropriate 
pricing structures, such as block tariffs, can work to curb demand. Still, to be 
effective, block tariffs have to be high enough to alter demand patterns among the 
highest water users. Groom and van der Merwe (1999) estimated, for example, that a 
threshold price of approximately N$5.00/m3 was needed in Windhoek, to make 
middle- and high-income households use less water. Economists measure this 
responsiveness of volume demanded to price change by ‘price elasticity of demand’4. 
With a high price on water, the change in quantity of water demanded from a change 
in price is expected to be higher than at a lower price level. The price elasticity thus is 
different in different price ranges. However, this approach fails to incorporate 
individual perceptions, values and attitudes, which influence the amount of water 
used. 
 
The price on water has two different purposes in Windhoek. In informal areas, the 
price (either a flat rate or a pre-payment system) aims at reflecting the cost of supply, 
whereas in the formal areas, the purposes are mainly to curb luxury water demand, 
increase water use efficiency (reduce leakage on the premises and illegal 
connections), and increase public awareness about the need for saving water. 
 
Given the fact that public awareness approaches are generally undertaken in 
conjunction with other WDM measures, it is difficult to quantify their impact on 
consumer demand (Goldblatt et al., 1999). Most country studies suggested that 
awareness raising was an important component of WDM. Given the fact that 
excessive demand is being targeted by WDM strategies, it seems logical to use all 

                                                 
4 Price elasticity of demand is defined by Merrett (2002) as the proportionate change in the quantity 
demanded of a product divided by the proportionate change in its price. 
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means, including social persuasion and improved information, to induce desired 
behavioural response (ibid.). The reason for why information campaigns are seen 
mostly as a second order instrument after water pricing, is because it is an indirect 
incentive, on which the user may or may not decide how to act. There is general 
agreement that information is important, however, few papers analyse the effect of 
information on water use behaviour. One example is Michelsen et al. (1999), who 
show that non-price conservation efforts (as information and education) can 
significantly reduce residential water use. 
 
 
7.1.1 The regulated areas 
 
Households in the low-income areas paid between 150 and 700 N$ (equivalent to 
between 22 and 102 US$ in 2001) to the municipality each month for water. A 
majority of the respondents found the price of water too high; however, 60% 
concluded that price did not affect their water consumption even though the water bill 
had increased significantly during the last years. The following types of statements 
exemplified this: “We use what we need”, and ”We don’t lower our consumption 
because we have no problem in paying the water bill.” There were also complaints 
from one quarter of the households regarding the estimation of water use from the 
municipality. According to these respondents, water meters were seldom checked 
thoroughly and the water bill was based on estimates that provided no incentive to use 
less water: ”If it showed on the bill, we would use less water”. According to the 
municipality, water meters are supposed to be checked in these areas every month, 
with some exceptions. 
 
Approximately one third of the low-income respondents said that they were forced to 
save water, for example, wash more seldom and use less water in the (small) garden, 
if the price was raised. A conclusion, therefore, is that there seems to be room for 
saving water even in low-income areas, but that the present tariff structure and the ad 
hoc system of checking meters do not really affect water use levels for a majority of 
the households. In households where the tap had been closed due to non-ability to pay 
the bill, it had led to a decrease in water use. The distance to the water source 
influences behaviours more than price in most low-income families, which is logical: 
”We use less water now than before when we had our own tap.” 
 
In the middle- and high-income areas, the households paid between 200 and 1000 N$ 
(about 30 to 150 US$) for water each month. However, 18% paid between 2000 and 
3000 N$ (295 to 440 US$) or more, which reflected the size and layout of the garden 
and the presence of a swimming pool. To highlight the significant amounts of water 
used in gardens, it was estimated in a study referred to by Syme et al. (2004), that 
56% of the water used in the domestic sector of Perth (Australia) was used for 
external use, such as lawns, gardens, and swimming pools.  
 
The role of block tariffs in the middle- and high-income group is primarily to reduce 
luxury water use and initially it did have an effect on water demand after block tariffs 
were introduced in 1994. Yet more than 90% of the respondents said that (the current) 
price did not influence their water use behaviour. A similar conclusion was also 
recorded by De Oliver (1999) in a study of the response to domestic urban water 
conservation programmes in San Antonio, Texas, where people in the richer segments 
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of society indicated that penalties and higher water rates would not motivate water 
savings. Despite 85% of this segment ranking water conservation in society as very 
important. 
 
In Windhoek, on the question of what would motivate these households to change 
their water use behaviour, one quarter responded that no measure would motivate 
them to change their water use permanently and two thirds said that they could save 
water if they had to, but that price (the current price structure) was not an incentive. 
The remaining respondents said that social pressure of environmental concern or 
heavy price increases, could possibly affect their water use behaviour to some extent. 
The general conclusion that can be made is that the majority of these households did 
not want to lower their consumption: ”You can always lower your water use if you 
have to, but I don’t think that we do.” The attitude towards water seems instead to be 
very much influenced by lifestyle, expressed by one respondent as: ”Yes we can 
lower our water consumption, but then it touches the quality of life.” 
 
As concluded by Syme et al. (2004), the value of having a green garden (with large 
lawns) was also found to be very important to the respondents in this group, for social 
identity. Even though outdoor water use is often considered as the most expendable 
and least important, the role of gardens and swimming pools in creating social identity 
and reaching lifestyle aspirations was found to be very high. Some respondents said 
that they cannot reduce their water consumption because they want their garden 
green, and that “… green gardens are part of human nature.” This was firmly 
expressed by one respondent who said: “They can’t strangle me with high water 
prices, I am keeping my garden green”. But even though some respondents in this 
study expressed the non-relevance of price on external water use, it is probably in the 
garden where most households would save water if water tariffs were to be raised 
heavily. This is simply because it is the most expendable water within a household. 
The same is also referred to by Syme et al. (2004), who concluded that outdoor water 
use is probably more sensitive to price changes than indoor use. 
 
Prevailing climatic conditions were, however, found to be an effective influence on 
water consumption in these households. More than one third said that they used water 
differently during droughts. In particular, the drought of 1996/97 seems to have been 
influential on the water demand or users. Some households had adopted water saving 
techniques, such as rainwater harvesting and the re-use of bathwater in the garden, but 
it was of less importance today: ”Our water use decreased during the drought of 
1996/97, but then it went back to normal.” The responsibility to save water, therefore, 
seems to be dependent on the amount of rainfall in Windhoek, exemplified by the 
following statement: ”If there is lots of rain, we don’t save water.” Even though 
climate influences water use behaviour (short-term), lifestyle and the ability-to-pay is 
definitely dominating among the majority of the middle and high-income households. 
But it is interesting to conclude that action is taken more often by many of these 
households during periods of drought. 
 
The interviews revealed that many of the respondents from the middle- and high-
income group had not received or taken notice of any information supplied by the 
authorities on the importance of saving water. Furthermore, of those who said that 
they received newsletter together with the water account, only 10% emphasised that 
the information from the newsletter was useful. This may be due to the fact that most 
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of the respondents in middle and high income areas saw themselves as already 
enlightened regarding water scarcity: “Information does not influence us because we 
are already water aware.” The majority of these households tried, as they said, to re-
use bathwater in the garden and store rainwater for watering. However, these 
measures to save water were perceived as more important during prolonged periods of 
drought and not on a permanent basis. The attitude of some of these households was 
that they were not the main targets for information about saving water. Almost one 
fifth of the respondents said that the poor, uneducated people were the ones that 
needed more information, exemplified by the following statements: ”More education 
must be given to the poor people because they are not water aware”, and ”Poor people 
are not aware and use water without thinking about tomorrow”. The first statement 
was expressed by a respondent from a middle-income neighbourhood, who paid 
between 400 and 600 N$/month (60 and 90 US$/month) for water, and who said that 
they used more water in the garden during dry periods. Their overall perception was 
that the present water situation in Windhoek was satisfactory, which obviously refers 
to the efficiency of water services rather than to the arid situation in Windhoek. 
 
 
7.1.2 The unregulated areas 
 
There are two types of payment for water in the unregulated areas of Windhoek. 
Firstly, the payment of a water rate (based on an average cost divided on all 
households) each month to a committee member, and secondly, the use of a pre-
payment card, which is refilled by each household at a local municipality office. The 
first group paid about 20 to 30 N$/month (about 3 to 4.50 US$) for an unlimited 
amount of water from the public standpost, whereas in the pre-payment areas, the 
households paid 10 to 45 N$ (about 1.5 to 6.75 US$) each month for water. Water 
from pre-payment standposts, which were open 24 hours a day, was volumetrically 
metered at the tap. Windhoek started the pilot project with water pre-payment in 
1999, consisting of 60 public standposts (Gumbo et al., 2002). Even though the pre-
payments card system used in the pilot project had a lot of problems to start with, it 
remained popular in informal settlements in Windhoek, and numerous requests 
continue to be received to extend the project. Water pre-payment has advantages for 
WDM, in that the customer is aware of the water consumption and can modify 
consumption according to affordability (ibid.). 
 
There has been some experimentation with the use of pre-paid water meters in 
Zimbabwe and South Africa (Goldblatt et al., 1999). They have generally been 
installed in an attempt to address difficulties with recovering payments from 
consumers. Although there are some indications, such as from Zimbabwe, of the 
efficiency of pre-paid systems, the country studies do not provide a sufficiently 
detailed analysis of the use of these systems to determine whether they are effective 
mechanisms or not. There has also been criticism from people living in informal areas 
concerning the implementation of pre-paid meters. For example, in Hermanus (South 
Africa), meters were destroyed shortly after being installed, partly due to a lack of 
information and for not including these people in the planning phase according to van 
der Linde (personal communication, February, 2004). The media in South Africa also 
highlighted the heated discussion about pre-paid meters in Johannesburg in 2004: 
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“A coalition against water privatisation will march to the Constitutional Court in 
Johannesburg on Sunday to oppose the installation of pre-paid meters in Gauteng. 
According to the spokesman, people cannot live on the 6000 litres/year of free water 
provided by the state and they could not afford to buy more” 

(Cape Times, 16 March 2004). 
 
Shortly thereafter, a similar debate arose in Namibia about the negative impact of pre-
payment systems for water: 
 
“The pricing and method of pre-paid water supply inhibits consumption by the poor 
in a drastic way”  
 
 “The pre-payment water system is hostile to public health and negatively affects the 
social and environmental conditions of the poorest sections of society”  

Report from the Labour Resource and  
Research Institute (The Namibian, 7 April 2004) 

 
 
Concern was raised in a report from the Labour Resource Research Institute (The 
Namibian, 2004a), that a system providing a free minimum amount of household 
water should be implemented to safeguard the interest of poor families, children and 
retired people. In addition, the report recommends that access to clean drinking water 
should be a basic human right, protected by legislative and institutional guarantees.  
 
In terms of the effect of the pre-payment system on water use behaviour, it was 
concluded from the interviews in these areas (Paper II), that as many as 75% of the 
respondents had decreased their water use after the implementation of pre-paid 
meters, and that they would use more water if they had more money: ”Now we use 
less water because we have to pay for the exact amount of water that we use”. 
However, there was elasticity in the ability-to-pay for more water in these households. 
In families where children had been born, water use had naturally increased, but they 
were able to allocate a larger share of the family income to this increased amount of 
water. 
 
In the areas were a water rate was paid to the committee member for an unlimited 
amount of water, people felt that they were unable to influence the price since they 
paid a standardized tariff independent of volume. The only change in water use 
behaviour occurred when more taps were introduced into these neighbourhoods: 
”Before when the area only had one tap we used less water – we use more today when 
there are two taps.” One fifth of the respondents concluded that if the taps were open 
for longer hours, they would use more water. 
 
The introduction of the pre-payment system allowed people to become aware of how 
their water use was related to price. This led to a reduction of their water use, yet they 
were more content overall with water supplies. No respondent in the pre-payment 
card area complained about access to water, because standposts were open 24 hours a 
day. All of them agreed that the pre-payment card system had improved the water 
services in the area, because there was less misuse and the quality of water improved. 
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In terms of information campaigns about water scarcity and water use efficiency, it 
was found that people in squatter areas take more active part in the information 
process than both the low income and middle/high income respondents. Written 
material as well as friends and neighbours contributed to spreading the message. 
Respondents in Hakahana, a squatter area in the northern parts of Windhoek, said that 
they were very cautious with water during dry years, when the government informed 
them that there was less water in the dams. It was also perceived that water use could 
increase during wetter periods because more water was available. 
 
It is worth noting that many of the respondents from the squatter areas echoed the 
value of water. Not only did they express slogans as ”Water is life” and ”Use water 
wisely”, that had been part of previous water awareness campaigns, but they also felt 
a tendency towards a common responsibility to save water: ”Everybody has to save 
water - otherwise everybody gets problems.” One respondent explained that she had 
changed her water use behaviour during the last few years because ”We all have a 
responsibility even though there is water in the standpost”. These statements show a 
high level of water awareness, which probably stems from a combination of 
information supplied by the Municipality and the fact that they are daily faced with 
water scarcity. Water awareness can, therefore, be put in relation to poverty, i.e. the 
ability-to-pay. Reduced accessibility to water and a direct relationship with the 
implications of water scarcity probably increases the level of awareness of the value 
of water. However, the perception that people in poor informal areas are not aware 
about water scarcity and had not taken notice of information from the Municipality is 
clearly rejected by findings from this study. 
 
 

7.2 Motivation to act in line with water policy 
 
Knowledge of an issue (such as water conservation), knowledge about how to act, 
attitudes and an individual sense of responsibility are all associated with responsible 
environmental action (McKenzie-Mohr et al., 1995). However, an individual may 
possess vast knowledge and skills regarding how to save water, but nonetheless be 
unlikely to act if he or she perceives that the action will have a negative effect or 
influence his or her lifestyle. According to McKenzie-Mohr et al. (1995), there is a 
weak relationship between attitudes and behaviour. It was shown in a study of public 
involvement in urban water management and planning conducted by Syme and 
Nancarrow (1992), that a distinction was made between the intention to act and 
participate and actually doing it. This is also referred to by Olli, Grendstad and 
Wollebaek (2001), as actual or intended environmental behaviour. Block tariffs did 
initially reduce water demand in Windhoek, but the high social value of water to the 
consumer, reduces the willingness to act in line with the WDM strategy. In order to 
reduce excessive water demand further, attitudes5 and motivation6 (as in upholding a 
level of urban lifestyle) must be understood. The importance of socio-economic 
variables in affecting water use behaviour was also found by Syme and Nancarrow 
                                                 
5 In the framework of this thesis, attitude refers to a standpoint, an approach taken or an opinion of a 
certain phenomenon (for example water savings or water scarcity). 
6 In the framework of this thesis, motivation refers to incentives that are behind certain behaviour, for 
example rules (often social) that influence behaviour and thinking. 
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(1992) in their study of attitudes towards public involvement and water use in the 
Australian cities of Perth, Sydney and Canberra. Furthermore, to reduce luxury water 
use, it is necessary to make the users more aware of exactly how much water that is 
being used within the household. Even when water is metered, it is difficult for the 
consumer to know how much water they are using, for which purposes and to respond 
in an economical rational manner (McGranahan, 2002). A leaking tap, visible to the 
user, is likely to represent an unknown loss of water. 
 
In Fig.8, a summary of the responses to saving water in the different socio-economic 
groups of Windhoek is given. Three distinct groups of respondents evolved within the 
middle- and high-income group when analysing the responses: the environmentally 
concerned group (5%); the “moderately aware but don’t want to save permanently” 
group (80%); and the “do not care” group (15%). A fictitious ’urban lifestyle 
minimum water use’ is marked as a standard for middle- and high-income areas. 
Urban lifestyle in the context of water demand can be defined as having access to taps 
inside as well as outside the home, a washing machine, a dishwasher, shower/bath, a 
green garden and perhaps a swimming pool. Some of these are not negotiable (taps 
inside) and some are (taps outside), but only during certain circumstances such as 
droughts. Obviously this definition of urban lifestyle is individual to each household, 
but it is meant to define a water use level for an aspired urban standard of living. 
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Fig.8 Five groups of respondents were found among the households. The different volume of water 
used was in much related to the ability-to-pay and (thereby) accessibility to water. The number within 
brackets refers to the percentage of respondents within each group. 
 
 
The overall conclusion from Paper II is that the effects of water rates and block tariffs 
on water demand in Windhoek differ from area to area, depending on accessibility to 
water, the ability to pay, and, in squatter areas, on the mode of payment. In general, 
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the price of water had the highest effect on water use behaviour in squatter areas 
where a pre-payment card was used and the price reflects the cost of supply (Fig.9). It 
is clear that in these areas, which are not the main target for reducing demand, the 
ability to pay and the accessibility to water are low, yet the responsiveness to price is 
high.  
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Fig.9 The effect of the present price structure on water use behaviour. 
 
 
McGranahan (2002) concludes that a high price on water provides users with an 
incentive to save water, but not the means to respond efficiently. Raised block tariffs 
did initially affect the level of water demand in Windhoek, but the findings reveal that 
the price only had an initial effect down to a certain average water consumption level. 
This consumption level is related to preferences in lifestyle or specifically to ’urban 
lifestyle. A majority of households in this group did not want to lower their water use 
to the extent where it reduced their quality of life (i.e. aspirations to uphold an urban 
lifestyle). Urban lifestyle was thereby an important factor that influenced the price 
elasticity in this group of households. Syme et al. (2004) point out that the 
relationship between quality of life and water use needs to be understood if demand 
management is going to incorporate values adequately. Water demand influenced by 
urban lifestyle, is obviously different from household to household; however, the 
respondents in Windhoek demonstrated that they were willing to take measures to 
save water under certain circumstances, such as droughts or prevalence of information 
campaigns. But as soon as these circumstances were not present, or were not 
considered to be present, the water demand returned back to ‘normal’ levels. It is 
emphasized in a study on environmental education programs by Pooley and O’Connor 
(2000), that emotions and beliefs, rather than knowledge, shape and influence 
attitudes towards environmental conservation. Goldblatt et al. (1999) refer to regional 
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experiences from southern Africa, where effects of drought restrictions are short-lived 
and water demand returns to its previous levels as soon as restrictions are lifted. 
According to the authors, simple drought restrictions, therefore, provide an example 
of water conservation as opposed to true demand management. This is due to simple 
drought restrictions not altering the underlying structure of demand. It was shown by 
De Oliver (1999) that as long as the water conservation measures were voluntary and 
not mandatory, the middle- and high-income group did not change their water use 
behaviour permanently. 
 
There seems to be a general perception among water scientists that a higher price on 
water creates a sense of responsibility to conserve water, i.e. raises the level of 
awareness (for example, Mylopoulos et al. 2003). Based on the findings in Paper II, 
urban lifestyle preferences were more important than an environmental responsibility 
in shaping water use behaviours in a majority of middle- and high-income 
households. It was concluded that block tariffs are not effective indefinitely, and that 
recurrent information must be given higher priority. According to UN-HABITAT 
(2003), pricing, technology and regulatory measures are not enough to save water on 
a long-term basis. These measures need to be complemented with awareness raising 
programmes and educational initiatives. 
 
In some cases in the high-income group of Windhoek, price was not primarily a tool 
for water managers to reduce affluent water demand, but become more of ‘a licence to 
use’ water. The higher the purchasing power, the less effect the price had on water 
use, and these households used water according to their preferences rather than due to 
the price or awareness about water scarcity, because they had paid for it. In the low-
income areas, 40% said that pricing affected their water use behaviour, but it was 
found when crosschecking the responses to different questions, that they all used 
water according to their requirements, even though the water bill had increased during 
the last several years. In the study on the effect of block tariffs on water demand by 
Stevens et al. (1992), it was found that increasing rates per se did not yield greater 
conservation. According to the authors, the focus should be on finding the right price 
level instead of block structure. Even though the price level is extremely important, a 
combination of both block structure and price level is probably necessary for it to be a 
more effective incentive among the most affluent water users. However, finding the 
right price for metered water is a challenge for the public sector according to 
McGranahan (2002). 
 
The more motives a person has for saving water, the more she conserves (Corral-
Verdugo et al., 2003). The ability to save water (i.e. small financial means to use/buy 
more water saving devices) was also found to be an important determinant for water 
conservation. In Windhoek, as probably in most cities in the South, water use 
efficiency in the formal areas is related to a low level of willingness-to-save, due to 
lifestyle preferences, while in the informal areas it is an issue of a low level of ability-
to-save. Providing individuals with specific knowledge about how to save water is a 
necessary and important step in leading their behaviour toward a conservation goal 
(ibid. and McKenzie et al. 1995). 
 
The importance of information campaigns in shaping water use behaviour is widely 
recognised. Information and education programs aim at changing behaviour through 
increased knowledge. An understanding of the basis of an attitude is important to 
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facilitate behavioural change. For example, attitudes formed through direct experience 
are seen as good predictors of behaviour. This is also concluded by McKenzie-Mohr 
et al. (1995); however, the authors further point out that the social context within 
which the behaviour occurs is important to acknowledge. It would, therefore, be 
important to look at the source of information on which attitudes are based and to 
specifically target both the emotions and beliefs of people regarding the environment 
(Pooley and O’Connor, 2000). The low level of articulated awareness about water 
scarcity in the middle- and high-income areas of Windhoek may be related to both a 
high accessibility to water (water is taken for granted), i.e. a high trust in authorities to 
cope with the situation and provide the city with water services indefinitely, and to the 
belief that there are technical solutions to future water problems in Windhoek. Clark 
and Wang (2003) came to a similar conclusion about the role of trust in authorities in 
their study of how people perceived the water situation in Sofia (Bulgaria). 
Respondents expressed perceptions such as: “There will always be water in Sofia” 
and “There is enough water here”, even though the city had experienced severe water 
shortages since the mid 1990s. 
 
Fig.10 summarizes how different external variables (policy instruments), conditional 
variables (motives and attitudes), and accessibility to water, impact on saving water 
within the domestic sector. The figure also highlights the extension of these variables 
over time. Motives in terms of urban lifestyle, socio-economic group affiliation and 
environmental concern, can be both constraints and enabling factors for acting in line 
with water demand management policies. While social identity and aspirations of 
upholding a certain urban lifestyle reduce the motivation to save water, environmental 
concern, on the other hand, promotes water conservation. 
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Fig.10 A summary of the role of policy instruments, norms, attitudes and accessibility 
on the motivation to save water and  change water use behaviour in the domestic sector. 
Low impact means that the variable has little influence on saving water and high impact 
means that the variable has a large influence on saving water. Notice that the arrows 
indicate a spectrum of impact (differ between households). 
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Information campaigns and the occurrence of droughts increase the level of awareness 
about the need to conserve water on a short-term, and raised water tariffs lead to 
certain changes in water use. But for permanent and long-term adjustments in water 
use behaviour, managers need to understand the underlying social circumstances and 
motives of each socio-economic group. Syme et al. (2004) conclude that there is a 
need for attitudinal measurement if attitude-behaviour investigations are to be useful. 
This will enable managers to tailor water management strategies for each group of 
households to ensure higher compliance.  
 
It is crucial for water authorities to find out what the critical issues are for each socio-
economic group, in order to encourage participation and to change intended behaviour 
into actual behaviour (Syme and Nancarrow, 1992). It is clear that different socio-
economic groups react differently to incentives. It is, therefore, important that the 
economic and non-economic tools of the demand management strategy are adjusted 
according to conditions in each socio-economic group of households.  
 
 

8. Motives affecting water savings in the 
business sector 
 
Water authorities are confronted with the dual obligation of providing water for socio-
economic development and controlling water demand. This problematic situation was 
found to be the case in Windhoek (Paper III), where contradictions existed between 
the goals of economic planners and water managers with respect to the future 
development of the business sector. 
 
Water savings in the business sector often presume investments in technological 
changes and initially associated with a high cost, as compared to the household sector 
where behavioural changes may be relatively more important. So, an interesting issue 
is when are water savings perceived to be worthwhile in the business sector? And 
what is the potential for water saving without risking the attainment of socio-
economic development objectives? 
 
Water policy with reference to the business sector of Windhoek is a combination of 
information and regulations regarding water use and pollution control. New 
businesses are informed about the water scarcity situation in Namibia. 
Implementation of recycling and the installation of new water saving technology are 
encouraged. There is, however, no specific economic incentive, since water rates 
remain low and flat. According to Brinkman (personal communication, April, 2002), 
a flat rate was in place in 2002 of 6.21 N$ per m3 of water (equivalent to about 0.95 
US$/m3), as well as a connection fee and a wastewater fee, which is based on the 
estimation that 85% of the incoming water is going out into the sewage. The rate does 
not reflect the full cost of supply and is not raised every year. Encouragement to save 
water is mainly through general information campaigns, however, these are not given 
on a permanent basis. Only if a business consumes large amounts of water does the 
municipality approach them. This type of individual approach on how to use less 
water has only occurred in a few cases.  
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Adaptation to water scarcity within the business sector is closely linked to the degree 
and types of water saving measures and technologies that are implemented in the 
production of goods or service (for the case in Windhoek, see discussion in Paper III, 
Table 1). It was found that the willingness-to-save water among wet industries was 
generally high. 50% of the wet industries had taken firm action to save water in their 
production by installing high technology water saving measures. Only one fifth of the 
hotels (all defined as wet establishments) had taken firm action and installed devices 
(for example low flush toilets and shower head errators) in the rooms, in addition to 
informing the guests about water scarcity in general. 
 
The analysis showed that in general, a judicious use of water was not a high priority 
in the business sector of Windhoek, despite limited water availability in Namibia. 
Apart from economic or business motives, an important explanation as to why saving 
water is not contemplated or implemented to a wider extent is related to the high level 
of trust in authorities to provide reliable water services. Water provision is seen as the 
responsibility of the authorities and there is a widespread trust that they will be able to 
provide water indefinitely, irrespective of growth in water demand. The result is that 
concrete actions leading to more efficient water use are limited in the business sector 
today. 
 
 

8.1 An economic motive 
 
Due to a relatively low flat rate on water and water costs comprising a small part of 
the total business expenditure, a majority of the respondents stated that the present 
rate structure did not influence their way of using water. Furthermore, that new 
technology was associated with high costs with only marginal financial benefits made 
the economic motive to take firm action to save water weak. This corresponds to the 
statement by Goldblatt et al. (1999), who pointed to indications that users within the 
business sector generally have a low price elasticity of demand due to the tendency 
for water costs to account for a small proportion of total production costs. The 
economic motive to modify water consumption was stronger among the group of wet 
businesses. However, firm action had been taken only in cases where businesses had 
received specific information and assistance from the Municipality. 
 
An overwhelming majority (three quarters of all industries and hotels) said that the 
present rate structure on water did not affect their water use. Most of these 
respondents were defined as medium-wet industries and wet hotels. Half of all 
respondents considered the present rate structure as fair with reference to the climatic 
situation. Small changes in the fees did not seem to be of much concern, and 
substantial increments are possibly necessary before appreciable responses may be 
expected. Judging from the responses from the interviews, a price increase of 20-30% 
would not have an effect on half to three quarters of the business sector, including 
many defined as wet industries. This is exemplified by a number of respondents 
stating: “We use what we need.” Some respondents indicated that even a higher 
increase in price would be necessary to have an effect on their water use. The highest 
impact of an increase in the water price would be on the hotels, where half of the 
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sector, most of which were wet establishments, responded that they would take more 
actions to save water. 
 
Greater access to water control technologies (such as water efficient appliances) and 
an improved monitoring of water leakages also facilitate demand management 
programmes (Goldblatt et al., 1999). Technological improvements or process changes 
can make an enormous difference to water efficiencies in industry. A comparison of 
meat processing factories in Namibia, for example, showed that water consumption 
per cattle unit ranged from 1.5 m3 per unit to 7.2 m3 per unit, a range of 500% (ibid.). 
A majority of the businesses in Windhoek, however, perceived that new technology 
was too expensive to install with only marginal benefits accrued. As expressed by Bai 
and Imura (2001), improvement in water saving technology will involve large 
investments for only marginal economic gains. This corresponds with the argument of 
Gupta (1992) and Buckle et al. (1999), that where water costs make up a very little 
part of the total expenditure of a business, i.e. there is no incentive to use less by 
installing water saving technologies. 
 
 

8.2 A business motive 
 
The business motive, for example up-holding a certain level of product quality or 
service level, was most pronounced within the hotel sector. More than one third of the 
hotels thought that it was not possible to save water in large quantities (for example 
not having a swimming pool) mainly because they could not impose such restrictions 
on the guests. Common statements included: ”We cannot tell the guests to save water 
when they are on holiday”, or “We can never impose water restrictions on the guests”, 
together with “It is difficult to save water within the hotel sector, because we have to 
balance water use with the level of service to the guests.” 
 
Voices were also raised among some industries that the quality of the product they 
manufactured was dependent on a certain amount of good quality water. For example, 
meat producers put forward that they had to comply with certain quality standards to 
be able to export their products to Europe. The primary reason for limited adoption of 
water saving technologies was the lack of an economic incentive and the perception 
that less water in the process would hamper the quality of a product. This despite meat 
producers and breweries installing water efficient measurements, and the fact that 
there is a range of water saving techniques that could be implemented in different 
industrial processes. 
 
 

8.3 A high trust in authorities 
 
Water services in Windhoek, compared to many other cities in Africa, are reliable, 
extended throughout the formal (and partly the informal) city, and supply water of 
good quality. Water treatment is highly developed. When respondents were asked to 
rate the standard of present water services, as many as 90-95% rated it as good or 
excellent. The low level of water saving among businesses may, therefore, originate 
in the high level of trust in water authorities. Respondents seemed convinced that the 
authorities would supply the city with water indefinitely, and that there was no acute 
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need to save water within the business sector. This view was despite respondents 
claiming that a high level of awareness about water scarcity was present in the 
business sector. This perception is exemplified in statements such as: “We don’t need 
to save water because the water is here, in the urban areas”, “We have a high trust in 
the authorities to come up with long-term water planning”, and “We have a high trust 
in the Municipality to supply us with water – we are not thinking about long-term 
water planning.” 
 
This dilemma has obviously undermined the lack of action to save more water within 
the business sector. Water authorities face a difficult situation where they have to 
motivate water savings in a sector that in general does not see the relevance of it. A 
combination of economic incentives, individual information campaigns, and recurrent 
follow-ups, are necessary to overcome this situation. 
 
 

8.4 Water savings within the business sector – how 
and to what extent? 
 
Poverty cannot be alleviated without economic growth. Water provision to the 
business sector can lead to development, which in turn helps to alleviate poverty. But 
it will most probably also lead to the need for additional water supplies. Finding the 
solution to this situation is not a question of either prioritizing economic growth or 
reducing water demand. It is a balance between controlling water demand by 
improving water efficiency, while promoting socio-economic development by 
meeting the demand for water from this sector. So, it is not so much a matter 
regarding the extent to which it is justified to save water within this sector, but what 
kind of economic activities that can or should be promoted. 
 
In developing countries, which rely increasingly for their economic growth on 
industrialisation, a failure by the authorities to meet the demand for water from the 
business sector, particularly in urban areas, will increase the cost of producing goods, 
which could damage an already threatened economy (Gupta, 1992). For example, in 
the case of Tianjin City, China, the unbalanced situation between supply and demand 
has become a limiting factor for industrial development (Bai and Imura, 2001). On the 
other hand, the effect on the available water resources must be taken into 
consideration. Considering the prevailing water situation in Windhoek, improving 
water efficiency within the business sector is justified. However, implementing 
stringent restrictions on water use could jeopardize or hinder economic development. 
In the case of Bulawayo, the second largest city of Zimbabwe, it is reported by 
Gumbo et al. (2002) that strict water rationing due to population growth and recurrent 
periods of drought has affected the business community to a degree where even the 
city’s economic position and future development is jeopardised. The complexity of 
this situation leads to contradictions between the goals of the different authorities. A 
balance of promoting socio-economic growth, restricting water demand and 
promoting low water intensive activities is necessary for future urban water security 
and urban development. 
 
Water consuming industries are dependent on and must take an active part in securing 
future urban water supplies (UN-HABITAT, 2003b). Windhoek faces a severe water 
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situation in the future due to a combination of climatic conditions and population 
growth. In addition, if more water consuming businesses are established, the water 
situation will get worse even faster. Even though there is general awareness about 
water scarcity, there is little evidence of firm actions being taken to save water within 
the business sector. A majority of the respondents, especially among the hotels, said 
that individual assistance and information on how their establishment could save 
water to lower their overall expenditures was of interest. There was a lack of specific 
guidance from water authorities on how businesses could control their own water use. 
The positive effects of directed information campaigns should be explored further, to 
motivate water efficiency, particularly among large wet businesses and the large 
group of medium-wet businesses. Attempts to introduce improved technologies have 
shown that such change needs to be driven by appropriate incentives and cannot 
easily be imposed on business consumers (Goldblatt et al., 1999). A combination of 
sound economic incentives and individual information packages would lead to a 
higher compliance with objectives to implement water saving technology. Technology 
must be seen, not as a driver, but as an instrument to reduce water demand (Goldblatt 
et al., 1999). Bai and Imura (2001) conclude that to reduce the rapid growth in water 
demand from the business sector, reforms concerning water efficient technology and a 
reconstruction of the sector away from inefficient and high water consuming 
production is necessary. 
 
Demand management in the business sector could be seen as questionable in terms of 
putting restrictions on water use that would hinder further economic development. But 
there are obviously savings to be made. For example, in Tianjin City, the increase in 
industrial water use efficiency led to large improvements in water recycling (Bai and 
Imura, 2001). During the 10 year period from 1984 to 1994, water recycling increased 
from 40% to 74%, the largest increase in China and comparable to levels in Japan. 
But according to the authors further improvements will be difficult to motivate. Large 
investments will be required for only marginal additional improvements for the 
businesses.  
 
If water demand is unrestricted, it may have far-reaching consequences on the 
investments needed for new bulk water supplies. With an increase in water use from 
the business sector, additional infrastructure investments will be needed to supply 
more water to the city. These investments will demand that more water is sold, 
thereby increasing the price on water to recover costs. It is therefore very important to 
increase water savings within the business sector as much as possible. Additional 
water supply investments and water transfer schemes are easier to motivate if 
improvements in water use efficiency have already been made. Overall, the issue of 
water use efficiency within the business sector indicates the delicate balance that 
authorities are confronted with. Not only are they supposed to meet the demand for 
water along with economic development, but also to improve water use efficiency and 
restrict an escalating water demand. Water use efficiency and the promotion of low 
water intensive activities are important in fast growing economies and two crucial 
issues that should be given more attention. 
 
 

8.5 The dilemma of WDM 
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The competition for resources is no longer primarily between urban and rural areas. 
During the 21st century, and as a result of a more globalized economy, large cities are 
competing with other cities and regions around the world for investments. In Namibia, 
the most important development goal is to create job opportunities and support the 
establishment of investments and businesses. With a high rate of unemployment, 
(22%), and a large percentage (19%) defined as economically inactive (Southern 
African IDEAS, 2001), Windhoek, like most other cities in developing countries, is 
competing for new foreign investments (Mupotola-Sibongo et al., 1996). The major 
priorities for the future are to address poverty, create new jobs, position the city 
strategically for local and foreign investments, and compete for relocating businesses 
(Southern African IDEAS, 2001). A long-term vision for Windhoek is to act as a 
manufacturing hub for the southern African region. Water demand is likely to 
increase in the future due to expected rapid growth in manufacturing, construction and 
transport, continued growth in the hotel sector (Mupotola-Sibongo et al., 1996), 
positive trends in the tourism sector, and signs of political stability in Angola 
(NEPRU, 2002a). Recent numbers for example reveal an increase in water use 
between 2001/02 and 2002/03 with 200% in the beverage sector, with 500% in the 
grain-milling sector and with 1700% in the textile sector (Municipality of Windhoek, 
2003). 
 
Water authorities are not keen on new wet industries to be established in Windhoek, 
due to the poor availability of water. The preferable situation would be to promote the 
establishment of dry or medium-wet businesses. However, authorities have 
difficulties in refusing development. A new textile industry, which initially was said 
to create employment for up to 8,000 people primarily from the low-income strata, 
was recently established in the city (NEPRU, 2002b). According to Farmer (personal 
communication, May, 2002), there is willingness in the Department of Economic 
Development, Tourism and Recreation at the Municipality of Windhoek, to plan for 
and attract more textile industries and other large businesses in the future. However, 
recent accusations of water pollution towards the textile factory in Windhoek, has 
raised concern that the associated benefits of high job creation, should not be an 
excuse for the factory to pollute Windhoek’s water resources (The Namibian, 2004c). 
It is argued that investors who fail to comply with measures to keep Namibia’s 
environment clean, should be dealt with in a resolute manner. NamWater, according 
to Harris (personal communication, April, 2002), also sees risks with the 
establishment of wet businesses, due to the long-term effect on bulk water supply 
investments. Water managers at the Municipality of Walvis Bay, the largest port in 
Namibia, hold a different position. In relation to a proposed new uranium mine near 
the city, which will need an estimated 1 million m3 of water per year, a desalination 
plant would be needed earlier than planned. It was expressed by the authorities that 
developers should not be hindered by water shortages (The Namibian, 2004b).  
 
Water planners do not only have to deal with considerable challenges in order to 
secure adequate water supplies, they also face a paradoxical situation. If supply 
capacity is increased, it is also likely that demand will be adjusted accordingly. It is a 
difficult task to motivate water savings through demand management alongside an 
improved water supply. Moreover, it is essential that savings are not only temporary, 
but also part of a long-term adjustment. There is a dilemma in this regard, since 
investments in new infrastructure will have to be recovered, either through increasing 
fees, whereby the average price per unit of water increases, or by stimulating more 
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intensive water use. Curbing water demand below the supply capacity is likely to 
generate fewer fees and thus a lower financial autonomy of the water sector. Due to 
Windhoek playing a vital role in the economic growth of Namibia, the investments in 
the future supply of water to the city could be worthwhile despite the rising costs that 
will occur, according to Groom and van der Merwe (1999). The establishment of new 
tax generating businesses will lower the burden on scarce national budget resources to 
invest, if necessary, in future bulk water supply investments. 
 
The combined effects of urbanisation, population growth, economic growth, and 
problems with water pollution have created an unbalanced situation between demand 
and supply in many cities in the South. For example, to improve the increasingly 
difficult water situation in North African cities, there are, according to Alghariani 
(2003), two options for additional water: either from long-distance ground water 
transfers or to invest in large-scale seawater desalination technology. Another 
example is from Bulgaria, where the capital Sofia has suffered from chronic water 
shortages in recent decades (Clark and Wang, 2003). At the peak of the crisis, in the 
mid-1990s, water was available to most of the city’s citizens for only a few hours 
once every three to four days. This situation became the impetus for the reintroduction 
of a controversial plan to transfer water from neighbouring river basins. Conflicts 
developed between government officials, who saw the project as crucial in terms of 
water management, and water scientists, environmentalists and people living in the 
exporting region, who saw the transfer scheme as unnecessary, expensive and 
detrimental to the local population and environment. In Hyderabad, India, recent 
projects to improve water supplies to the city involved river diversions through 
barrages and dams located far away from the city (Saleth and Dinar, 1997). Excessive 
use of available water resources in urban areas leads to increasing costs for 
developing new, more distant sources (Porto, 1999). According to Saleth and Dinar 
(1997), downstream environmental impacts, water loss implications, the potential for 
inter-sectoral conflicts, and an increased reliance on distant water sources imply risks. 
Imagine a country like India, with a myriad of rapidly growing small- and medium-
sized towns in addition to a number of mega cities, where the urban demand for water 
spread like waves on a surface. How are prioritisations made when these claims 
overlap? 
 
Within the framework of planning for future urban water allocation, WDM can play 
an important role in minimising the risk for conflict by improving water use 
efficiency, decreasing overall demand pressures, and by helping to establish a 
common regional understanding of approaches towards water resource management 
(Goldblatt et al., 1999). Clark and Wang (2003) conclude in their study of Sofia, 
Bulgaria, that local water management in the city needs to be improved and made 
more efficient in terms of water demand management, before investments are made in 
large-scale water transferring projects. As concluded in papers II and III, WDM can 
be effective if the incentives are appropriate, but only to a certain level within the 
domestic sector, and probably only for a limited period of time. 
 
To improve water availability through demand management is, in many cases, not 
enough to relieve the constraints on economic growth resulting from a shortage in 
water supply (Gillham and Haynes, 1999). The authors conclude that a mix of 
unconventional measures, such as demand management, and conventional measures, 
such as bulk water investments, are necessary to meet the present and future urban 
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demands for water. Four options, separately or in combination, could be seen as 
available to urban water managers in regions with limited water availability and high 
urbanisation rates: to lower the demand for water per capita (through WDM), to locate 
water demand closer to the water source, to divert water to the demand-site, and to 
change the economic structure in society towards lower water intensive production. In 
the case of Namibia, WDM has been implemented, plans are made to divert water to 
meet the demand in Windhoek, and water managers are eager to promote the 
establishment of dry businesses. Authorities, in general, should act to promote a clear 
shift towards a more low water intensive economic structure and the possibility of 
locating part of the growth in water demand closer to the actual source, otherwise 
societies will be faced with large financial investments to increase bulk water supplies 
and experience the long-term social and economic effects of concentrated 
urbanisation in one or two large cities. 
 
 

9. From a Local to a Regional Perspective 
 

Rapid urbanisation, a predominantly agriculturally based working force, and high 
unemployment rates are all factors that characterize the situation in most countries in 
southern Africa. Three factors are specifically important in Namibia: the low 
availability of water due to dry climatic conditions; water availability is concentrated 
to the periphery of the country, i.e. far away from the capital city; and primate city 
dominance of Windhoek on a national level. Windhoek makes a significant 
contribution to national economic growth. According to van der Merwe (1999b), the 
national added value of production in Windhoek is 47%. Despite efforts to reduce 
water demand and the implementation of re-use, recirculation and increased artificial 
recharge are in place, a constantly increasing demand for water from Windhoek will 
have to be met in some way. As concluded by Andersson and Tropp (2002), and 
which is also concluded in Paper III, it is not always possible for urban centres to 
locally engineer themselves out of water problems. Appropriate technical solutions 
are available, yet there is still a failure of transferring or applying them to a majority 
of water users. Goldblatt et al. (1999) argue that future supply augmentation in 
Namibia will have to come from costly sources, such as desalination or extraction 
from border rivers. Abstraction from each potential source, however, faces particular 
problems, including financial, political and environmental constraints. In particular, 
according to the authors, it appears that countries will increasingly be asked to 
demonstrate that they have considered domestic water use efficiency before turning to 
other countries with requests for permission to abstract additional water. 
 
The part of the IUCN study by Goldblatt et al. (1999), focusing on Namibia, indicates 
that the regional and international community may look more favourably upon plans 
to extract water from shared rivers if a regime of efficient and effective demand 
management is implemented. Due to the rapid population growth and with the 
planned industrial expansion, water demand is estimated to increase 2-3 times within 
the next 25 years (Sida, 1999). To secure long-term water provision in Windhoek, 
water managers expect that the second phase of the Eastern National Water Carrier 
(ENWC), a 250 km long pipeline, from the Okavango to Grootfontein, will be needed 
within 18-20 years time. The first phase of the ENWC from Grootfontein to 
Windhoek already exists and is used for transfer of water abstracted from aquifers. 
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However, a pipeline, according to Drews (personal communication, April, 2004), and 
Heyns (personal communication, March, 2004), is not an option until all other 
domestic water resources have been used to their full potential.  
 
Apart from implementing WDM measures, an important alternative to a pipeline has 
been to increase the artificial recharge, whereby surface water is led through a 
pipeline from the Von Bach Dam to the boreholes in the southern parts of the city and 
recharged down to the aquifers. Pilot studies have shown that this increases water 
storage efficiency by reducing evaporation losses. It is estimated that for every 1 Mm3 
of water temporarily stored underground, 0,4 Mm3 is spared from evaporation 
(Rothert, 1999). Furthermore, it is a cheaper alternative (123 million N$) than the 
Okavango pipeline, which is estimated to cost between 400 million N$ to 1 billion 
N$, depending on the size of the pipeline according to Drews (personal 
communication, April, 2004). Large-scale artificial recharge can be used in 
emergency situations, when the levels in the dams are below 40% and groundwater is 
being pumped in an unsustainable way, on possibly a 15 years horizon (ibid.). 
 
A second alternative to the pipeline would be to transfer more water from the Tsumeb 
aquifer, located about 400 km north of Windhoek, to the city through an existing 
pipeline. Besides the fact that this aquifer cannot supply water indefinitely, there is 
concern raised in the Tsumeb region that transferring more water to Windhoek could 
make water a limiting factor for future development in this area (personal 
communication Drews, April, 2004). Increased groundwater transfer from this region 
will probably cause a heated discussion about prioritisations in water allocation in 
Namibia. Water managers will need to justify the transfer of groundwater from 
smaller towns, to promote development and meet the increased demand for water in 
the primate city. This regional context highlights the trend in small town – large city 
competition over water. 

 
 

9.1 Inter-basin transfers in South Africa 
 
There are numerous examples of water transfers in southern Africa. In South Africa, 
for example, the Orange River and the Limpopo River (partly exported to Gabarone in 
Botswana) are tapped for domestic and industrial purposes (Heyns, 2002). It is 
expected in South Africa that future growth in water demand will largely be 
concentrated in the main metropolitan centres. Particular attention will, therefore, 
have to be given to ensuring adequate future water supplies to these cities (DWAF, 
2002). Based on numbers from DWAF (2002), 38% of the additional water supply 
from new sources will be allocated to urban use. Water authorities in South Africa 
emphasise a long-term strategy combining transfers, water demand management, 
groundwater pumping, wastewater re-use, and re-allocation from low benefit to high 
benefit uses. 
 
Overall, in South Africa, there are a number of existing and planned inter-basin 
transfer schemes. The largest existing scheme is the Lesotho Highland Water Project 
(LHWP). Water managers are also investigating the option to transfer water from 
rivers in the eastern part of the country to the Orange River Basin, in order to 
postpone the remaining phases of the importation of water from Lesotho (Heyns, 
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2002). According to DWAF (2002), water from the Crocodile West and Marico 
Rivers, will be transferred to Pretoria and Johannesburg in the future. To overcome 
the impending water shortage in another South African economic node, the city of 
Cape Town, and for agricultural water uses in that region, the Berg Water Project 
(BWP) was approved by the Government in 2002 (TCTA, 2003). There are also plans 
to increase the bulk water supply from the Moi-Mgeni to the Durban-Pietermaritzburg 
metropolitan area (Heyns, 2002). In the region of Limpopo, there is also a serious 
need for water (DWAF, 2003). The Rooiport Dam is planned to be built on the 
Olifants River to ensure water supply to the existing platinum mine developments 
along the Dlokong corridor of the Limpopo River, as well as to the new platinum 
mine being developed at Burgersfort. 
 
 

9.2 A complementary spatial perspective in water 
resources management 
 
The increasing number of water transfer schemes, within or between river basins, 
brings forward a revision of the geographical distribution of water and where and how 
it can be used most beneficially. Many researchers (among others Hjorth and Thi Dan, 
1993, Rees, 1997, Hunter 1998 and Bai and Imura, 2001) highlight the need for 
regional perspectives in the management of water where inter-regional relationships 
are addressed. For example, in the case of inter-basin water transfers, impacts must be 
analysed in all three geographical regions: the exporting region, the transfer region, 
and the importing region (Bai and Imura, 2001). The authors refer to the importance 
of determining the boundaries of water resource management, which in turn dictate 
the proper perspective and scale of the issue. 
 
A well-accepted notion in water management is that river basins are the units for 
water resources management, for example Heyns (2002). Hunter (1998) refers to a 
statement by the UN concluding that urban water management should be based on the 
context of the river basin in which the city is situated. Furthermore, Lundqvist et al. 
(2003) argue that in terms of urban water security, a basin authority (a formal and 
administrative body for the geographical area within a river basin) in combination 
with a national water policy are required, especially in countries that contemplate 
regional and inter-basin schemes to augment water supply to growing cities. Cities 
are, of course, part of river basins (Marsalek et al., 2001). However, it must be noted 
that cities are not always located in the basin from which it claims water. In a growing 
number of cases, cities look for water further and further away, often beyond the 
limitations of the drainage basin where they are situated (Varis, 2004). In some cases 
the conventional drainage basin perspective in water resources management needs to 
be modified. The region dependent on a single source of water, e.g. a river system, 
will thus in many cases be larger and have another geographical configuration than 
the basin, which can provide the water. In this kind of “dependent region”, there are 
naturally a wide variety of activities and interest groups, who are all in need of 
additional supplies. Particularly in semi-arid and arid regions, there is a need for a 
careful planning of how to develop and allocate scarce and often contested water 
resources, based on strategic development thinking. 
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The example from Namibia, where the use of shared border rivers is said to be 
necessary in the future to sustain urban water supplies, highlights the fact that water 
policy should complement its basin perspective and focus on regions dependent of the 
same water resource. It is relevant/necessary to make an inventory of the 
opportunities for development that exist in the region. With limited resources, for 
which there is a high competition, it becomes crucial to consider how the exploitation 
of scarce water resources, maybe located far away from many of the activities that 
depend on additional supply from a single source, can be allocated for best overall 
regional development. The dependent region should include growth scenarios and 
anticipated increase in demand for water from cities and towns, i.e. urban systems, 
located at various distances from the source. This regional entity is not necessarily 
coinciding with the boundaries of the drainage basin, but investigates and integrates 
present and possible future urban water claims, within and outside a river basin, into 
long-term water management strategies. 
 
As a part of these investigations, and as will be discussed below, authorities should, 
consider the allocation of water not only to single primate cities, but also to smaller 
urban systems, particularly if they are located along an actual or proposed transfer 
scheme. A regional development perspective rather than a focus on an individual city 
should be included in the water and development planning process.  
 
 

9.3 River basin agreements 
 
The development of large-scale water transfer projects to eliminate water deficits is a 
very complex and controversial issue among user sectors, regions or nations. 
Whenever water transfer schemes between countries are considered, the project must 
comply with international water regulations. Several instruments of international 
water law are available, some of which will be highlighted briefly. 
 
The Helsinki Rules of 1966 were, for many years, the only guidelines that could be 
used as a basis for negotiations about transboundary water schemes (Heyns, 2002). 
However, in principle they only dealt with surface water resources (Jägerskog, 2003). 
In 1995, most of the SADC countries signed the Protocol of Shared Watercourse 
Systems. However, it was later revised when the UN adopted the Convention on the 
Non-Navigational Uses of International Watercourses in 1997. This convention deals 
not only with transboundary surface water, but also groundwater resources. The 
original protocol was revised and signed by most SADC member states in Windhoek 
in 2000 (Heyns, 2002). Both the protocol and the UN convention provide guidelines 
and a framework within which negotiations for the development of transboundary 
interbasin water transfer schemes can take place. 
 
There are three contrasting principles of international water law: firstly, the upstream 
riparian right in terms of sovereignty principle; secondly, that downstream riparian 
right in the historic rights principle; and thirdly, in between these two, the principle of 
equitable utilization and no harm (Jägerskog, 2003). In the case of Namibia, and its 
plans for abstracting water from the Okavango River, the last principle is of primary 
interest, due to the location of Namibia between upstream Angola and downstream 
Botswana. The equitable utilization principle argues that states sharing a watercourse 
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should utilize it in an equitable and reasonable manner (ibid.). The principle considers 
the possible alternative sources that each state might have at its disposal; the 
possibility of compensation, and the economic and social needs of each state. 
Furthermore, it emphasizes that one riparian should not cause ‘significant harm’ to 
another. However, the UN convention has not entered into force, since few states have 
signed or ratified the law. 
 
Joint development projects based on transboundary water resources are encouraging 
examples of positive cooperation. Cooperation is supposed to be facilitated by the 
establishment of river basin organisations, such as permanent joint water commissions 
or joint operating authority (Heyns, 2002). The permanent Okavango River Basin 
Water Commission (OKACOM) has been established between Angola, Namibia and 
Botswana to deal with issues including water transfers. The commission is currently 
working on an integrated management plan for the Okavango Basin, which will make 
provisions for the reasonable and equitable share of each basin state (ibid.). Even 
though the SADC Protocol is only a set of guidelines, those states that have signed the 
Protocol have agreed to abide by the general rules for integrated and co-ordinated 
water resources development in SADC. 
 
When interbasin water transfer schemes are developed along these guidelines, water 
transfers may be a source of co-operation rather than of conflict (ibid.). But the right 
to use a shared water resource is not without obligations and commitments. The 
position of Botswana regarding an abstraction of water from the Okavango to 
Windhoek is that it is unacceptable, due to their argument that it will affect the 
Okavango Delta in Botswana, which is a unique ecological system and an important 
tourist attraction. Meanwhile, according to Drews (personal communication, April, 
2004), the Namibians argue that only about 0,04-0,34% raw water (depending on the 
size of the pipeline) of the mean annual flow will be abstracted. According to 
MAWRD (1997), it could in the worst case be 5% of the lowest flow recorded in the 
Okavango. They add that as long as they have used all domestic water sources in the 
most optimal way, the closest perennial water source to the capital is the Okavango 
River. 
 
The potential ecological and economic losses for the downstream countries from an 
abstraction of water to Windhoek could be significant although very difficult to 
predict and quantify. In any case, a water abstraction from the Okavango to Windhoek 
is a sensitive issue, politically and environmentally. It highlights the increased 
competition for water between sectors (urban/rural/environment) and between the two 
countries. 
 
 

9.4 Water security and regional balance 
 
An escalating water demand from urban areas will have to be met in the future. Even 
though it is important that more effort is put into WDM, it is likely that a web of 
urban water transfers is developing, which links cities with more remote water 
resources. Negative environmental impacts associated with water transfer schemes are 
unquestionable according to Clark and Wang (2003). Impact assessments of these 
large-scale water transfers are often based on upstream/downstream considerations. 
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But as previously argued, in a growing number of cases, urban water demand can not 
be met within a basin framework in the future. 
 
The rapid growth of informal settlements in these cities places a heavy financial 
burden on authorities to cope with the provision of basic amenities. As an alternative, 
decentralisation is promoted in many countries, including Namibia, whereby a 
regional balance is encouraged in terms of socio-economic development and decision-
making. A regional balance can be promoted through improved urban water security 
in smaller towns along a transfer scheme. In Paper IV, two important benefits are 
argued for: firstly, that urban water security in smaller towns can act as an important 
attribute in promoting regional development and creating balance in terms of 
economic activity; and secondly, that it may re-route migration from the primate cities 
to these nodes, thereby (partly) relieving Windhoek of the burden of fast growing 
informal areas. 
 
In South Africa, a debate has recently developed among water managers, according to 
Gillham (personal communication, March, 2004), of how to deal with claims for 
water along a transfer scheme. In the first case, farmers along the planned Berg Water 
Project, in Western Cape to the city of Cape Town (South Africa), have submitted a 
request to use the water that passes through their area for agricultural purposes. 
According to Killick (personal communication, March, 2004), the DWAF 
(Department of Water Affairs and Forestry) has agreed that water can be allocated 
along a transfer scheme even for irrigation purposes, since it then becomes beneficial 
also to users outside the city for which the water is primarily intended. 
 
The second case refers to a small town along the Mooi-Mgeni Transfer Scheme in 
Kwa-Zulu Natal that requested to be supplied with water from a pump station along 
the pipeline (Umgeni Water, 2001). Due to development plans in the town and 
occasional problems with the local boreholes, residents were concerned that 
additional water would be needed in the near future. A feasibility study showed that 
only 0.3% would be drawn from the total transfer capacity, and it was recommended 
that raw water could be sold to the proposed development project. At the beginning of 
2004, it has also become apparent that authorities have identified this town as a future 
development node and have plans for a variety of new developments to be undertaken 
(personal communication Gillham, March, 2004). Authorities have requested an 
investigation into providing water for the whole town and for new planned 
developments, followed by an investigation of whether it is possible to link other 
consumers to the system, making it a regional water supply node. Both these cases 
indicate two important issues: firstly, that water managers need to include aspects of 
branch-lines when planning for water transfer schemes, and, secondly, that there are 
possible socio-economic benefits in terms of regional balance from supplying smaller 
towns within the corridor of a transfer scheme. 
  
 

9.5. Urban branch-lines along the ENWC 
 
Poverty is widespread in Namibia and the distribution of income is unbalanced. 
Windhoek has the highest population growth rate in the country, and authorities have 
problems in keeping pace with providing newly settled people with basic amenities, 
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such as water and sanitation. One important option to relieve the burden on the largest 
cities, in addition to providing improved opportunities for people in rural areas, is to 
re-route urbanisation to other smaller- and medium-sized towns. UN-HABITAT 
(2003a) argues that an important solution to the problem of fast growing cities in 
developing countries is to support regional development. Through enabling support to 
small- and medium-sized towns, a reduction and diffusion of the impacts of 
urbanization can be achieved. Lundqvist et al. (2003) point out that more attention 
must be directed to the importance and fate of these towns. Grafton (1984) argues that 
the ability of small towns to generate local development must be recognised as a 
vitally important stabilizing factor in the regional economy. The author argues in a 
study of small towns in rural areas of Switzerland, that a network of growth centres 
could be beneficial to the regional economy, if these towns provide a range of 
attributes (such as labour force and infrastructure) and social facilities (such as 
education, health care and water services). These attributes are crucial for influencing 
the routes of migration and encouraging development in the region. Further, these 
factors are also highly important for attracting new industrial and commercial 
investments. Under conditions of aridity, local urban water security may be a key 
element for increasing the attractiveness of these towns. 
 
The Namibian Water Policy (MAWRD, 2000) clearly states that water must be 
allocated to urban areas. Planning for long-term water supplies to the primate city 
Windhoek is high on the political agenda. However, strong arguments persist for 
encouraging the decentralisation of commerce, government and other sectors to the 
northern regions of Namibia (Groom and van der Merwe, 1999). Therefore, instead of 
further stimulating the unbalance between smaller towns in the north and Windhoek, 
authorities could improve services in these nodes and encourage people and 
businesses to migrate to and invest in that region. Allowing urban branch-lines along 
the proposed Eastern National Water Carrier (ENWC) could act as an important 
component in a growth node/decentralisation strategy. 
 
There are two towns located along the proposed pipeline where water security needs 
to be improved: Grootfontein and Tsumeb. It is important that the number of growth 
centres is limited to only one or two, since countries in the transitional phase lack the 
resources to support several growth poles simultaneously. Grootfontein and Tsumeb, 
are located on the main route from Windhoek to the northern, most densely populated 
region of Namibia, and they are located close to or on the way from Windhoek to the 
main national tourism attraction: the Etosha National Park. These towns are, 
therefore, located on the migration routes from the northern parts of Namibia 
southwards to Windhoek and are important urban nodes for tourists on their way to 
Etosha. According to the regional development plan NDP2 (2001), the general 
development goals in this region are: to expand the tourism industry, to support job 
creation initiatives within the agricultural sector, to ensure attainment of food security 
(importing food to the region and producing agricultural products regionally), and to 
promote the development of safe, accessible, sustainable and affordable water 
resources. There is a risk that the water transferred will be used for irrigation purposes 
in the area around these towns. The political context, which favours socio-economic 
benefits, job creation and food self-sufficiency, is a key element in determining how 
the water will be used. NamWater, the bulk water supplier in Namibia, is willing to 
allow water abstraction for domestic and industrial purposes, but not for irrigated 
agriculture. On the other hand, the major constraints to development in the region 
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(including rapid population growth, rural to urban migration, unemployment, lack of 
perennial rivers and dams to ensure constant water supply, and inappropriate location 
of water points) highlight the need for water supply improvements according to the 
NDP2 (2001). However, it is not stated which activities additional water will support. 

 
Due to its location close to Etosha, Tsumeb has developed the tourism industry. There 
are, however, dangers associated with an over-reliance on the tourism industry, and a 
need for a more diversified economic structure (Grafton, 1984). The newly 
established large textile company in Windhoek is worth mentioning in this context. 
From a location theory point of view, Tsumeb was seen as a better alternative by the 
Namibian Economic Policy Research Unit (NEPRU) in terms of transportation and 
availability of water and cotton. Taking into consideration the population 
concentration in the North and the pressure in Windhoek, it was emphasised by 
NEPRU (2002b) that Tsumeb was a better alternative from a regional development 
perspective. However, the attributes that Windhoek could provide, together with 
political pressure, were more important when the company decided on the location for 
its production facilities. 
 
Economic planners are of course interested (personal communication Farmer, May, 
2002) in attracting other textile industries to Namibia in the future. There may be an 
opportunity for the region around Tsumeb in hosting manufacturing industries, if the 
attributes of these towns are improved. However, it is crucial that the Government, 
regional authorities and water managers carefully regulate the use of this additional 
source of water supply provided through urban branch-lines. 
 
For the Namibian economy, the lack of skilled labour, manufacturing industries and 
foreign investments, put constraints on a diversification of the economy on a short-
term basis (Sida, 1999). Improving the educational level is therefore crucial, to enable 
a shift from agricultural production to industry, manufacturing and services. 
According to Sida (1999), the proposal for a poverty reduction strategy in Namibia 
suggests that non-agricultural initiatives must be promoted, due to the low 
productivity of the land and lack of water in general. The size of the proposed pipeline 
from Okavango will determine the total volume of water that can be transferred. If 
urban branch-lines are provided, less water can be supplied to Windhoek, given a 
particular size of the pipeline. 
 
In sum, there are a number of potential benefits from re-distributing water within an 
urban system, some of which have been discussed in this thesis. If properly planned 
and with a political willingness to provide additional services, an improved urban 
water security in these two towns could be an important attribute to generate 
conditions for regional balance in terms of socio-economic development while, at the 
same time, relieve the pressure on Windhoek. 
 
 

10. Conclusions 
 
Policy makers and water managers in fast growing cities in water scarce regions are 
faced with the dilemma of meeting an increased demand for water for maintaining 
socio-economic development, while at the same time striving to curb excessive 
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demand. Two conflicting, but equally important objectives. Concern is raised that 
cities cannot rely totally on technical water supply solutions, but the relevance of 
these measures cannot be ignored either. Supply side management combined with 
water use efficiency, i.e. within a demand management measures, is crucial. Under 
the prevailing conditions in Namibia, a policy stimulating an economic structure with 
high value – low water intensive activities is required. WDM is one important 
instrument to achieve urban water security. This thesis has shown, however, that there 
are limitations as far as attitudes and motives are concerned to how far WDM can be 
used. The effect is often limited in time. Moreover, it is difficult to motivate WDM in 
cases where water supplies are improved. Furthermore, it is politically difficult to 
increase water prices to levels where they become an efficient economic incentive to 
cut down on demand. 
 
This thesis is based on a case study of Windhoek, a city characterized by conditions of 
aridity, rapid urbanisation and primate city dominance. The purpose has been to 
examine: the development of urban water management along with urban growth; the 
response to water demand management by the domestic and business sector; and the 
challenges and benefits of allowing urban branch-lines along water transfer schemes. 
Although the situation in Namibia is unique in many ways, some of the conclusions 
may be applicable also to other cities in the South: (1) urban water policies must be 
tailored for each socio-economic group to render high compliance; (2) attitudes and 
motives shape behaviour among water users and must be understood and evaluated by 
policy makers and water managers; and (3) there are a number of benefits from re-
distributing water within the urban system. 
 
The four research questions relating to each specific paper (I-IV) will be answered in 
brief followed by the key conclusions. 
 
1. How can urban water policy design take into account the complexities of a fast 
growing city? 
 
Cities in the South are composed of two systems, the regulated and the un-regulated 
areas. Not only are there differences in accessibility to water in these two systems, but 
also in terms of ability-to-pay and mode of payment. For attaining urban water 
security, curbing excessive water demand in the formal areas must be a priority, while 
improving access to good quality water in the informal areas is fundamental. 
However, the socio-economic conditions which characterise informal settlements, for 
example the rapid influx of poor people, high rates of un-employment, lack of the 
legal right to land/plot, and families with intermittent incomes, necessitates a flexible 
management approach that is based on prevailing socio-economic conditions. That is, 
it must be context driven if authorities are going to be able to improve water services 
in the un-regulated areas, and curb luxury water demand in the regulated areas. 
Authorities should facilitate existing informal arrangements and support existing 
initiatives, for example to include small-scale water vendors in the regulatory 
framework. These vendors sell water according to customers’ demand, in the amount 
requested, and according to the ability-to-pay. This system is flexible and changes 
according to the economic conditions of the people living in these areas. By changing 
water management strategies in a direction where local initiatives and 
entrepreneurship is utilized, benefits in terms of improvements in health, and the 
social and economic status of these areas could be enhanced. A social-specific 
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management approach should also be applied in the formal areas, where water use 
behaviour in much is dictated by perceptions, attitudes and motives. 
 
2. What are the main variables affecting the responsiveness to pricing and 
information in different socio-economic groups in Windhoek? 
 
The implementation of block tariffs initially had an effect on water consumption in 
Windhoek. It did not have a major effect, however, on the most affluent water 
consumers in the middle- and high-income group. The response to WDM incentives 
is, to a large extent, dependent on existing differences in socio-economic conditions. 
The urban lifestyle norm that characterises middle- and high-income areas indicates a 
high level of water use, due to access to water inside and outside of the house. A 
majority (80%) of the respondents in the middle- and high-income group were 
moderately aware about water scarcity, yet they do not want to lower consumption 
permanently. These households change their water use behaviour only for limited 
periods of time during droughts. 
 
Overall, in the middle- and high-income group, water use behaviour was not only 
influenced by the ability-to-pay. The ‘willingness-to-save’ water was to a large extent 
also influenced by attitudes, motives and lifestyle preferences. The general conclusion 
is that the willingness to respond to demand management is reduced with improved 
ability-to-pay and access to water. 
 
This study has shown that the awareness about water scarcity and the need to use 
water more efficiently was higher in the squatter areas than in the middle and high-
income areas. When living with a minimum of water per day, water scarcity becomes 
part of everyday life. However, a majority of these households had noticed public 
information from the authorities. Despite not receiving individual information, the 
poor households knew about water levels in the dams and additional information 
about water scarcity supplied by the Municipality. People in the middle and high-
income areas saw themselves as already enlightened about water scarcity. They 
regarded the poor as not being water aware and as unmotivated by the occasional 
information campaigns to save water. The relatively low level of awareness about 
water scarcity in the middle- and high-income areas could be related to: a high ability-
to-pay for water; a trust in technical solutions to cover the gap between demand and 
supply; and a high trust in authorities to cope with the situation and provide the city 
with water services indefinitely. 
 
3. What variables affect water savings among industries and hotels in 
Windhoek? 
 
In general, water saving measures within the business sector of Windhoek were not 
perceived to be of a high priority. Three factors influenced the level of 
implementation of water saving technology and other measures. Firstly, the economic 
motive to install water saving technology was weak, since water bills make up a very 
small part of the total expenditure. Secondly, the business motive was particularly 
evident in the hotel sector, where a certain service level to the guests was a main 
priority. And thirdly, the high level of trust in water authorities created a false sense 
of security. The reliability of water services in Windhoek has obviously undermined 
the motivation to save water within the business sector. Water authorities thereby face 

84 



a difficult situation where they have to motivate water savings within a sector that in 
general do not see the relevance of it. 
 
A majority of businesses expressed the need for specific guidance from water 
authorities on how they could control their water use. The positive effects of tailored 
information campaigns should be explored further to motivate water efficiency, 
especially among large wet businesses and the high number of medium-wet 
businesses. From attempts to introduce water saving technologies, it is apparent that 
such change needs to be driven by the appropriate incentives. A combination of sound 
economic incentives, for example loans or subsidies, together with a higher price on 
water and tailored information packages of how each business can reduce their water 
consumption, would probably generate a higher compliance with the need to improve 
water use efficiency within the business sector. 
 
4. Can an improved urban water security in smaller towns along a water transfer 
scheme create regional balance? 
 
The number of water transfers to urban areas will most likely increase in the future. 
WDM is a crucial instrument for postponing these large-scale infrastructure 
investments and for promoting cost-recovery. However, unless the tools of WDM are 
refined, the long-term effects on water use efficiency will be weak. Despite being 
politically difficult and a complicated issue, it is possible that Namibia will go ahead 
with its plan to abstract water from the Okavango in the future. WDM incentives and 
artificial recharge are not enough to fill the gap between supply and demand on a 
longer time perspective. 
 
Many countries in southern Africa, and in other parts of the world, are associated with 
primate city dominance. Rapid growth of these cities and large informal settlements 
places a heavy financial burden on authorities to cope with the provision of basic 
amenities. The possibility to stimulate a more balanced urban expansion should be 
explored. Small towns could play an important role in this regard. A number of urban 
attributes in smaller towns are, of course, crucial to affect re-direction of migration 
patterns and to promote regional development. Under conditions of aridity, improving 
the urban water situation is a key element for increasing the attractiveness of these 
towns. In Namibia, a few small towns have a potential for further development. Since 
they are geographically located closer to the potential water source (the Okavango 
river) as compared to Windhoek, it is also from a water resources point of view 
interesting to further explore the possibilities to stimulate their further expansion. This 
would be a rational strategy rather than concentrating resources, including water, to 
Windhoek. 
 
WDM can be, to a certain extent, an efficient tool against luxury and non-efficient 
water use, to postpone bulk water investments, and cost-recovery. But too much 
reliance should not be placed on WDM as a long-term strategy to growing water 
scarcity. Capacity building among both water managers and water users is crucial for 
increased water use efficiency in urban areas. Water managers need to be motivated 
and empowered to implement demand management strategies and they need to design 
and apply appropriate solutions based on different socio-economic conditions to 
mobilise higher willingness-to-save water. Among water users, a number of 
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incentives are important to be able to change water use behaviour. It is crucial that 
water is seen as everybody’s business, for individual and collective responsibility. 
 
One dilemma of WDM lies in the fact that if supply capacity is increased, it is also 
likely that demand will be adjusted accordingly. It is a tricky task to motivate water 
savings through demand management alongside an improved water supply (Fig.11). 
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Fig.11 A schematic presentation of the relationship between population growth and water demand over 
time. WDM is an appropriate low cost alternative to postpone large bulk water investments and for 
improved cost recovery of water services. But along with an escalating population growth, water 
demand exceeds sustainable supplies and new supply augmentation becomes necessary. 
 
 
Moreover, it is essential that savings are not only temporary, but also part of a long-
term adjustment. There is a problem in this regard, since investments in new 
infrastructure will have to be recovered, either through increasing fees or by 
stimulating more intensive water use. Curbing water demand below the supply 
capacity is likely to generate less revenue and a lower financial autonomy for the 
water sector. Another predicament for WDM is that a high trust in water authorities 
tends to lower the efficiency of the strategy. Even though reliable water services 
should be strived for, a high trust in water authorities, paradoxically, had an effect on 
the level of compliance among water users. 
 
In relation to the findings in this thesis, there are a number of topics for further 
research. One topic that has drawn very little attention is the analysis of water use 
within public institutions (for example, government departments, schools, hospitals 
and prisons). Van der Merwe (1999b) showed in a study of Windhoek and other 
towns in Namibia that these institutions are large water consumers. According to the 
author, the high level of unaccounted for water was attributed to a low financial 
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accountability in these public institutions. Another issue is related to the challenge of 
supplying informal areas with water. Water provision to these people is crucial from 
an equity and health related point of view. However, the socio-economic conditions in 
these areas are quite different from the situation in the regulated parts of the city. With 
a continued influx of people, many of whom are poor, the ability to pay for services is 
constrained. In this community there is also a fairly diversified need and demand for 
water and related services. It is an important and delicate task for authorities to design 
and execute a policy for this part of the urban system. 
 
 

11. Sammanfattning (in Swedish) 
 
Över hela världen söker sig alltfler människor in till städerna. Mellan 1995-2025 
beräknas ytterligare 2 miljarder människor enbart i utvecklingsländer att räknas som 
stadsbefolkning. Det är en nästintill ofattbart hög siffra. Tyvärr kommer en majoritet 
av dessa människor att vara tvungna att bosätta sig i oplanerade områden (kåkstäder) i 
städernas utkanter. Det är lätt i det sammanhanget att föreställa sig att den urbana 
vattenanvädningen och vattenförvaltningen är två högaktuella ämnen. För att uppnå 
en långsiktig och stabil vattensituation i dessa städer måste både efterfrågan på vatten 
i de formella områdena kontrolleras och tillgången till vatten av god kvalitet i de 
informella områdena prioriteras. 
 
Den här avhandlingen är baserad på material från Windhoek, huvudstaden i Namibia i 
sydvästra Afrika. Klimatet i Namibia kännetecknas av låg nederbörd och hög 
avdunstning. Därför är den naturliga vattentillgången mycket begränsad. Windhoeks 
vattenförsörjning baseras huvudsaklingen på tre dammar som fylls med ytvatten från 
ephemära floder (vattenfyllda efter regnperioderna men annars torrlagda) och till viss 
del även på grundvatten. 
 
Inflyttningen till Windhoek är snabb och staden har en dominerande ställning 
nationellt. Idag produceras ungefär hälften av landets BNP i Windhoek. Med 
utgångspunkt från dessa förutsättningar har syftet med den här studien varit att 
undersöka och analysera: 1) hur städernas vattenförvaltning måste anpassas till den 
snabba urbaniseringstakten i utvecklingsländer, 2) hur hushållen och näringslivet i 
Windhoek svarar på ekonomiska och icke-ekonomiska instrument som syftar till att 
minska vattenkonsumtionen och öka medvetenheten om vattenknapphet och 3) vilka 
utmaningarna och fördelarna är med att avleda vatten till mindre städer via en 
pipeline. 
 
Städer i utvecklingsländer består av två olika system: å ena sidan de formella, 
planerade områdena där dricksvatten tillhandahålls av myndigheter, å den andra de 
informella, oplanerade och fattiga områdena där vatten (huvudsakligen) inte 
tillhandahålls eller kontrolleras av myndigheter utan av bland annat olagliga, privata 
småförsäljare. De socio-ekonomiska skillnaderna är stora mellan dessa områden. 
Därför är det av mycket stor betydelse att den urbana vattenförvaltningen anpassas till 
de rådande förutsättningarna i respektive områden. För att förbättra 
vattentillgängligheten i de informella områdena bör myndigheterna nyttja redan 
befintliga och till stor del fungerade system, som t ex privata vattenförsäljare. Dessa 
försäljare, som står utanför det formella regelsystemet, säljer vatten i små kvantiteter 
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(i hinkar eller liknande) direkt till familjerna. Eftersom hushållen i dessa områden har 
en väldigt låg och oftast ojämn inkomst, lämpar sig detta system väldigt väl. De kan 
köpa vatten efter betalningsmöjlighet, i jämförelse med att ha fasta vattenkopplingar 
som innebär en fast månadskostnad. 
 
Sedan 1994 har Windhoek en policy formella hushållsområden som täcks av 
kommunens vattennät Policyn syftar till att effektivisera vattenanvändningen och 
minska ’onödig’ vattenkonsumption (t.ex. i stora trädgårdar, pooler etc.) framför allt i 
medel- och höginkomstområden. Ekonomiska instrument som så kallade block 
tariffer, vilket innebär ett högre vattenpris per kubikmeter med ökad volym, och icke-
ekonomiska instrument i form av information, utbildning, regelverk och tekniska 
lösningar används. En viktig slutsats från djupintervjuerna med hushållssektorn var att 
blocktarifferna påverkade vattenanvändningen intialt i medel- och 
höginkomstområdena, men endast till en viss nivå. Istället var betydelsen av normer, 
attityder och livsstilsmönster mycket viktiga i denna grupp. Väldigt få var beredda att 
vika markant från sitt livsstilsmönster för att spara vatten. En annan intressant 
iakttagelse var att medvetenheten om Windhoeks knappa vattenresurser är större i de 
informella områdena än i de formella. Detta beror delvis på att människorna i de 
fattiga områdena lever med i stort sett ett minimum av vatten per person. Men det var 
också tydligt att många av dessa hushåll hade hörsammat information om 
vattenknapphet från kommunen. Hushållen i medel- och höginkomstområdena ansåg 
sig däremot redan vara upplysta om vattensituationen och att de därför inte behövde ta 
del av ny information. Många ansåg att det var de fattiga människorna som använder 
vatten vårdslöst och därför behövde mer kunskap.  
 
För att minska vattenanvändingen ytterligare inom hushållssektorn måste priset på 
vatten höjas ytterligare (vilket i och för sig kan bli svårt rent politiskt). Omfattande 
informationskampanjer måste genomföras regelbundet. Barn och ungdomar måste 
lära sig ett nytt förhållningssätt till vatten. Men framförallt måste myndigheterna 
förstå vilka normer som styr vattenanvändningen och därefter skräddarsy policyn för 
olika samhällsgrupper. 
 
Av flera orsaker hade myndigheternas initiativ till vattenbesparande åtgärder inom 
den privata näringslivssektorn (industri och hotell) begränsad framgång. För det första 
utgjorde vattenkostnaderna enbart 1-3 % av industriföretagens totala kostnader. 
Företagen saknade därför ekonomiska motiv att installera dyr vattenbesparande 
teknik. För det andra styrdes hotellens vattenkonsumtion i hög grad av turisternas 
krav på en viss service, t ex swimmingpool, gräsmattor och rabatter. Men den mest 
intressanta, men också motsägelsefulla, orsaken var näringslivssektorns höga 
förtroende för myndigheterna att säkra vattenförsörjningen i staden på lång sikt. 
 Denna ”falska” säkerhet är ett resultat av Windhoeks tillförlitliga vattenförsörjning 
(vilken är väldigt hög jämfört med många andra städer i Afrika och bland de bästa i 
världen). Den underminerade viljan till och att se betydelsen av vattenbesparande 
åtgärder. Myndigheterna står därmed inför en svår situation där de måste motivera 
vattenbesparingar inom en sektor som inte ser behovet av sådana. För att öka andelen 
företag med vattenbesparade åtgärder måste priset på vatten höjas. Företagen bör få 
ekonomisk hjälp/kompensation (lån) till att investera i ny teknik och kommunen bör 
erbjuda enskilda företag individuell rådgivning om hur de kan spara vatten. Det 
senaste har prövats i ett fåtal fall med mycket gott resultat. Men framförallt bör staden 
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bli väldigt restriktiv till nyetableringar av företag med hög vattenkonsumption. En 
svår balansgång i ett utvecklingsland där arbetslösheten är över 30%. 
 
I takt med städernas snabba tillväxt och ökade efterfrågan på vatten räcker de lokala 
vattentillgångarna sällan till. För att möta det ökade vattenbehovet måste 
myndigheterna allt oftare avleda vatten från områden allt längre bort. Det är därför 
tydligt att de rumsliga avgränsningar som används idag inom nationell 
vattenförvaltning (t.ex. avrinningsområden), måste kompletteras med regionala 
avgränsningar där städernas framtida behov och avledning av vatten inkluderas. Det 
är i många fall möjligt att tala om avledningsregioner, där en eller flera städer som 
ligger utanför ett avrinningsområde tvingas avleda vatten från detta område för att 
möta en ökad efterfrågan lokalt. I fallet med Windhoek är det sannolikt (men inte helt 
oproblematiskt) att vatten i framtiden kommer att transporteras från Okavangofloden 
(700 km från staden). Den första fasen av pipelinen (450 km) är byggd mellan 
Windhoek och staden Grootfontein i norr. Den andra fasen (250 km) från 
Grootfontein till Rundu vid Okavango är fortfarande på planeringsstadiet. Pipelinen 
ska dras förbi ett antal mindre städer där vattensituationen är tillfredställande idag, 
men där man ser en ökad konkurrens om vattnet. En avledning av vatten kan bidra till 
en långsiktig och stabil vattensituation i dessa städer. Det skulle främja utvecklingen i 
regionen och stärka regionens ekonomiska position i förhållande till Windhoek. I sin 
tur kan det ge upphov till ett förändrat migrationsmönster, där inflyttningen till de 
största städerna minskar. På så vis skulle de negativa konsekvenserna av 
urbaniseringen spridas ut. 
 
Sammanfattningsvis kan policyn om vatteneffektivisering vara ett bra verktyg i 
kampen mot den mycket höga vattenkonsumptionen i de högre inkomstgrupperna. 
Den  möjliggör också att stora investeringar i vattenavledningsprojekt skjuts på 
framtiden. Men för att vara effektiva måste policyinstrumenten anpassas till de socio-
ekonomiska förutsättningarna och till de attityder och incitament som råder bland 
olika användargrupper. Analysen av intervjuerna visade också att instrumenten 
huvudsakligen har en kortlivad effekt. Om policyn ska få större genomslagskraft på 
lång sikt måste attityder och normer ändras. Men ett avgörande dilemma med policyn 
är att det är svårt att motivera vatteneffektivisering i ett läge där tillgången på vatten 
till staden har förbättrats. Det höga förtroendet för myndigheterna att försörja staden 
med vatten visade sig också minska motivationen att spara vatten. Även om en 
pålitilig vattenförvaltning naturligtvis inte ska ses som ett hinder, är det ändå viktigt 
att belysa vilken effekt det visade sig ha på vattenanvändarnas attityd till att spara 
vatten. 
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Appendix A 
 
 
Interview questionnaire: REGULATED AREAS 
 
BASIC QUESTIONS 
 

1. Area of residence 
2. Number of people in household/composition of household 
3. Economic group affiliation: monthly income/household 
4. How long have you lived in Windhoek? 

 
 
WATER USE 
 

1. How do you get your potable water? 
2. How much do you use/day or month? 
3. For what purpose do you use water except for drinking and cooking? 
4. Have you changed your water use the last years? Have you increased or 

decreased your use? 
5. Do you use water differently during very dry years? 

 
 
ATTITUDE OF WATER AVAILABILITY AND WATER SCARCITY 
 

1. How would you describe the potable water situation in your neighbourhood? 
Is it satisfactory? Rank it 1-5 (1 = good, 5 = serious). What can be improved? 

2. How would you describe the potable water situation in Windhoek? Rank 1-5. 
3. Do you think households can store or save water during dry years? If yes, 

how? 
 
 
INTERPRETATION AND ACCEPTANCE OF WDM 
 
Demand management strategy: 

1. Tell me about the water campaign in this area? 
2. What measures were/are taken by the municipality in Windhoek to save 

water?  
3. How did you feel/react to it? 
4. Do you agree with the objective of water managers to save water? 
5. What were the effects of the campaign on the use of water in this household? 

 
Pricing: 

1. How much do you pay for water each month? 
2. Has the water bill increased or decreased during the last years? Why? 
3. If water connection: Have you heard about block tariffs? If yes, what is your 

reaction? 
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4. Have you heard about anyone in the neighbourhood that have problems of 
paying their water bills? 

 
Information/education: 

1. Have you received information about how to use water more wisely and about 
water savings techniques from the municipality? If yes, when and how? 

2. Was the information useful? 
3. How can the municipality give better information about water? 
4. If children in household: are some of them educated in school in how to use 

water more efficiently? Has that influenced the use of water in your 
household? 

5. Have you applied any water saving measures in your household? (Garden, 
pool, special techniques). 

 
 
RESPONSE AND REACTION IN PERCEPTION AND BEHAVIOUR 
 

1. How is it possible to improve the future water situation in Windhoek? 
2. Has the price on water any effect on the amount of water you use? If yes, how 

much? 
3. What would you sacrifice first? (Garden, car, washing, shower etc.) 
4. Has the information about water saving and water scarcity influenced your 

water use? If yes, in what way? 
5. Has the information and/or pricing affected your daily use of water? 
6. If middle or high consumption: How would you rank pricing, information or 

perhaps other factors in being the most important for you to use less water? 
7. How would you rank the water situation in your household? (1= very bad, 3= 

satisfactory, 5= excellent). 
8. What motivates you to change your water use?  
9. If middle or high consumption: Can you (and your family) lower your water 

use/month? If yes, how will you be able to lower your water consumption? 
10. Do you use water in the same way as you did 10 years ago? If no, what are the 

main reasons for your change in water use? 
11. At the moment the price of water in Windhoek is… - if the price on water 

would rise with for example 5 N$/m3 of water, would that have an effect on 
your water use? 
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Interview questionnaire: UNREGULATED AREAS 
 
 
BASIC QUESTIONS 

 
1. Area of residence 
2. Number of people in household/composition of household 
3. Economic group affiliation: monthly income/household 
4. How long have you lived in Windhoek? 

 
 
WATER USE 
 

1. How do you get your potable water? 
2. How much do you use/day or month? (Vary with possibilities for income in 

informal areas?). 
3. For what purpose do you use water except for drinking and cooking? 
4. Have you changed your water use the last years? Have you increased or 

decreased your use? 
5. Do you use water differently during very dry years? 

 
 
ATTITUDE OF WATER AVAILABILITY AND WATER SCARCITY 
 

1. How would you describe the potable water situation in your neighbourhood? 
Is it satisfactory? Rank it 1-5 (1 = good, 5 = serious).  

2. Do you think households can use less water during dry years? If yes, how? 
3. How much do you pay for water each month? 
4. Has the payment of water increased or decreased during the last years? Why? 
5. Have you heard about anyone in the neighbourhood that have problems of 

paying their water bills? 
6. Have you received information about how to use water more wisely from the 

municipality? If yes, when and how? 
7. Was the information useful? 
8. If school children in household: are some of them educated in school in how to 

use water more efficiently? Has that influenced the use of water in your 
household? 

 
 
RESPONSE AND REACTION IN PERCEPTION AND BEHAVIOUR 
 

1. Do you have any ideas about how the provision of water could be improved in 
this area? 

2. If small scale water vendors: What is/is not working with the system of small 
scale water vendors? 

3. How is it possible to improve the water situation in Windhoek? 
 

100 



4. Has the price on water any effect on the amount of water you use? If yes, how 
much? 

5. What would you sacrifice first? 
6. How would you rank the water situation in your household? (1= very bad, 3= 

satisfactory, 5= excellent). 
7. What motivates you to change your water use? 
8. If middle or high consumption: Can you (and your family) lower your water 

use/month? If yes, how will you be able to lower your water consumption? 
9. Do you use water in the same way as you did 10 years ago? If no, what are the 

main reasons for your change in water use? 
10. If the price on water would rise, would that have an effect on your water use? 

(What % of household income is/can be spent on water?)  
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Appendix B 
 
Interview questionnaire: BUSINESS SECTOR 
 
 
ATTITUDE TO DEVELOPMENT 
 

1. What is the most severe constraint to future development of the business 
sector here in Windhoek? 

2. Some would say that water is a major constraint to development – what is your 
opinion on that? 

3. Do you agree hat water must be save by the business sector in Windhoek? 
4. Is there a sense of a common responsibility to save water within your business 

sector? 
5. What type of economic structure do the authorities of Windhoek promote? 

 
WATER USE 
 

1. How large part of your total expenditure is spent on water? 
2. How has your water consumption developed during the past 10 years? 
3. How will your water consumption develop in the coming years? 
4. What factors influence this development? 
5. The level of un-accounted for water is high among different businesses in 

Windhoek – how would you describe the situation within you business? 
6. How would you be able to affect your water consumption? 
7. With the present economic growth of Windhoek, how will Windhoek be 

supplied with water in the future? 
 
WATER MANAGEMENT 
 

1. In the beginning of 1993, water management in Windhoek became a priority 
on the political agenda and a new strategy consisting of policy issues, 
information and regulations was introduced. Has this strategy influenced the 
way your business use water? 

2. Does water management in Windhoek affect your possibilities to expand your 
business? 

3. What is your opinion on the current price on water? 
4. If the price on water would be reduced with 20-30%, how would that effect 

your water consumption? 
5. If the price on water would increase with 20-30%, how would that effect your 

water consumption? 
6. What types of water saving technology/measurements have you 

installed/implemented? 
7. How would you rate water services in Windhoek? (1=bad, 3=good and 5= 

excellent). Why? 
8. How would an ideal water management strategy be from the perspective of 

your business? 
 

102 



 
 
Interview questionnaire: AUTHORITIES 
 
 
WATER MANAGERS 
 

1. What is the present water management strategy for the business sector of 
Windhoek? 

2. What time perspectives do you work with when you plan for water services? 
3. What type of co-operation exists between water related institutions and 

economic planners? 
4. What is the main objectives/goal with water management within the business 

sector of Windhoek? 
5. How is this implemented? 
6. Is there any feedback/evaluation being done on how certain water policy 

decisions are perceived by the businesses? 
 
 
TOWN PLANNERS 
 

1. What are your projections of the growth of Windhoek? 
2. Do you co-operate with water authorities when making economic plans for the 

City? 
3. What role does the water services play within the business sector of 

Windhoek? 
4. What are the most important factors for future investments and economic 

growth in Windhoek? 
5. What role does water play for the future development? 

 

103 


	Acknowledgements
	1. Background and Objectives
	1.1 The international agenda
	1.2 The case study: Windhoek
	1.3 Key terminology
	
	
	
	Water demand management
	Block tariffs




	1.4 Perspectives in water management
	1.5 Scope and objectives

	2. Urban Systems and Strategic Issues
	2.1 Characteristics of urban systems in national development
	2.1.1 Urban systems in north-central Namibia

	2.2 Water security and livelihood opportunities

	3. Methods and Material
	3.1 Interview design
	3.2 Reliability and interpretation of data

	4.The Study Area
	4.1 Namibia – an introduction to the country and 
	
	
	
	
	Economic structure





	4.2 Windhoek – the primate city
	4.3 Urban centres along the ENWC

	5. Urban Dynamics and the Management of Water
	5.1 Perspectives on urban growth
	5.2 Water management along with urbanisation
	5.2.1 Facilitating water provision in unregulated areas


	6. Demand Management
	6.1 WDM in the SADC region
	6.2 WDM in Windhoek
	Policy Issues

	Implementation
	
	Maximum re-use

	Information programs

	Implementation
	
	Consumer advisory service

	Regulations

	Implementation
	
	Water efficient equipment

	Technical aspects

	Implementation
	
	Efficient watering of gardens


	7. External and conditional variables affecting household responsiveness
	7.1 The role of pricing and information campaigns in the domestic sector
	7.1.1 The regulated areas
	7.1.2 The unregulated areas

	7.2 Motivation to act in line with water policy

	8. Motives affecting water savings in the business sector
	8.1 An economic motive
	8.2 A business motive
	8.3 A high trust in authorities
	8.4 Water savings within the business sector – ho
	8.5 The dilemma of WDM

	9. From a Local to a Regional Perspective
	9.1 Inter-basin transfers in South Africa
	9.2 A complementary spatial perspective in water resources management
	9.3 River basin agreements
	9.4 Water security and regional balance
	9.5. Urban branch-lines along the ENWC

	10.Conclusions
	11. Sammanfattning (in Swedish)
	12. References
	Appendix A
	Appendix B



