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SUMMARY 

Urban water management presents a challenge in many developing 
countries. In Dar es Salaam, dilapidated infrastructure, a fragmented 
management framework coupled with an ever increasing population and 
dwindling water resources have made access to water and sanitation a 
nightmare. 

Despite two decades of institutional reforms in the water sector; that 
involved overhauls in the management system, introduction of new laws 
as well as massive investments in the water sector, little progress has 
been made on the overall water and sanitation access by the city’s 
residents. This can be attributed in part to the continued reliance of 
planning authorities on expensive technically driven solutions that have 
been shown time and again to be insufficient and ineffective. The 
challenges for the water sector in Dar es Salaam are numerous and call 
for context driven solutions. 

Through literature review, the study found that the method of integrated 
urban water management (IUWM) could provide a framework for 
finding solutions to the city’s water and sanitation problems. IUWM 
provides a holistic approach to planning and management of water and 
other related sectors. It allows for the complimentary use of both 
technical and alternative methods with a focus on context driven 
solutions. In this way, it provides a framework in which different options 
can be applied to the challenge of urban water management. 

A limited questionnaire survey was carried out to determine the water 
access and use characteristics of households in the three districts of Dar 
es Salaam. 

The study shows that some aspects of IUWM are already in practice 
informally at household level and that there are great opportunities for 
improvement in the water supply and sanitation situation of the city with 
additional benefits to the environment if IUWM is formally adopted and 
properly implemented.  
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SAMMANFATTNING (SUMMARY IN SWEDISH) 

Vattenförvaltning i urbana områden utgör en utmaning i många 
utvecklingsländer. I Dar es Salaam har fallfärdig infrastruktur, en 
uppsplittrad förvaltning, ständig ökad befolkning och begränsade 
vattenresurser gjort tillgången till vatten och sanitet till en plåga. 

Trots två decennier av institutionella reformer inom vattensektorn, som 
inneburit omfattande omorganisering av förvaltningssystemet, ny 
lagstiftning och omfattande investeringar inom vattensektorn har ringa 
framgång uppnåtts för att öka tillgången på vatten till befolkningen. 
Detta kan delvis förklaras av planeringsmyndigheternas fortsatta tilltro 
till teknikdrivna lösningar som gång på gång har visat sig vara ineffektiva. 
Utmaningarna för vattenförsörjningen i Dar es Salaam är otaliga kräver 
lösningar sedda i ett större sammanhang. 

Från litteraturöversikten i detta examensarbete framkom att metoden 
integrerad urban vattenförvaltning (IUWM) skulle kunna bli en ram för 
att hitta lösningar på stadens vattenförsörjnings- och sanitetsproblem.  
IUWM innebär en helhetssyn på planering och förvaltning av vatten och 
angränsande sektorer. Den tillåter en kompletterande användning av 
både tekniska och alternativa lösningar och metoder som ses i ett större 
sammanhang. På detta sätt bidrar den med en ram som kan tillämpas på 
utmaningarna inom urban vattenförvaltning. 

En begränsad enkätundersökning genomfördes för att bestämma 
tillgången till vatten och användningsmönstret i Dar es Salaams tre 
urbana distrikt. 

Denna studie visar att en del aspekter av IUWM redan tillämpas 
informellt på hushållsnivå och att det finns stora möjligheter till 
förbättringar i vattenförsörjning och sanitet i Dar es Salaam. Dessutom 
tillkommer vinster för miljön i stort om IUWM görs till officiell politik 
och genomförs på ett bra sätt. 
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ABSTRACT 

The main objective of this study was to determine water access and use characteristics 
of household in Dar es Salaam in order to determine how the integrated urban water 
management (IUWM) approach can be applied in solving the water crisis in the city as 
well as other challenges of urban water supply and sanitation. 

A limited household water access and use survey was carried out in all three districts 
of Dar es Salaam. 

It was found that some of the principles of IUWM such “fit for purpose use” are 
already being practiced informally at household level, although this is not recognized 
in planning by Water Authorities. The study also shows that practices geared at saving 
and efficient use of water are well entrenched in households; with even those with 
access to sufficient amounts of water practicing it. At the user level, there do not 
appear to be any obstacles to adoption of IUWM. 

The potential for IUWM application is therefore shown to exist and 
recommendations are made for immediate measures such as incorporation of  the 
various water sources in use in households into the formal system as well as 
improvements to methods of water saving, ground water extraction and rain water 
harvesting. Recommendations are also provided for wider adaptation of the entire city 
water management system to IUWM with emphasis on context driven solutions. 

Key words: water crisis, urban water supply and sanitation, IUWM, water 
access and use, context driven solutions. 

INTRODUCTION 

Urban water management presents a serious challenge in many 
developing countries. Tanzania is no exception; with only 3% domestic 
water supply connection rate (WB, 2010). The country’s water problems 
can be attributed to a number of factors including; lack of investment in 
infrastructure over long periods resulting in dilapidated infrastructure, 
lack of technical expertise, an incoherent policy framework that is 
fragmented, and a historical culture of self-reliance that has led to water 
theft and “free for all” attitude in regard to water and water resources 
(Kjellen, 2006; HH Audit Report, 2010). These problems are most 
visible in the city of Dar es Salaam, Tanzania's commercial capital where 
a significant portion of the inhabitants still lack direct access to clean and 
safe water and even fewer to adequate sanitation.  

In recent years, water access problems have been exacerbated by 
population increase (increased water demand), alongside dwindling water 
resources and changing climatic patterns, that have seen even parts of 
the city that were previously water secure lose this status (Kjellen, 2006; 
HH Audit Report, 2010).  

 

 

 

 

 
Fig. 1. Extremes of water problems in the City of Dar es Salaam. 
Source: www.jamiiforums.com. 

http://www.jamiiforums.com/
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This has heightened the need for solutions that promote sustainable 
water use as well as ensuring the resilience of residents to pressures 
caused by climate variability. Figure.1 shows two extremes of water 
problems in Dar es Salaam. 

Problems of water management have come to be seen largely as 
problems of governance resulting from poorly organized institutions, 
weak legal frameworks, limited human and financial resources, 
corruption and lack of transparency, and a limited involvement of actors 
in decision-making (Mukheibir, 2010). These problems are further 
exacerbated by the predominant focus of water planners and managers 
on technically based capital intensive solutions for increasing water 
supply as the only means of meeting growing demands for water 
(Mukheibir, 2010; Magnusson, 2005). Such methods involve creation of 
large centralized systems often along with over exploitation of water 
resources, which is not sustainable. Although these large infrastructure 
solutions are now losing popularity and more unconventional 
approaches are being proposed (Mukheibir, 2010; Mitchell, 2006), this is 
still mainly in very developed countries and a lot of the work done has 
remained in academia.  

In Tanzania, 30 years of no investment in the water sector because of 
such attitudes (i.e. infrastructure investments were considered expensive) 
led to overload and deterioration of the existing system and chaos fuelled 
by individual enterprise that led to illegal connections and spaghetization 
of the network (Kjellen 2006, HH Audit Report, 2010). However, even 
recent developments that have seen these infrastructure investments 
finally take place, such as the Dar es Salaam Water Supply and Sanitation 
Project (DWSSP) have had little impact raising questions as to the 
appropriateness of such solutions. Nevertheless, the same solutions are 
still being sought. A recent report from the Energy and Water Utilities 
Regulatory Authority (EWURA) shows most Urban Water Authorities in 
the country including Dar es Salaam Water Supply and Sewerage 
Corporation (DAWASCO) list their most urgent needs to be: to be 
rehabilitation of dilapidated networks, rehabilitation/construction of new 
treatment plants, extension of networks, development of new water 
sources, etc.  

In recognition of the inadequacy of conventional Engineering based 
approach to solving water problems Mitchell (2006), GWP (2011a; 
2011b) and others  have shown that problems of water supply and 
sanitation in urban centers can be greatly improved when an integrated 
approach is used, particularly the Integrated Urban Water Management 
(IUWM). This method looks at the water and sanitation issues within the 
urban space, from the dimensions of water supply, waste water 
management and storm water drainage. Although the method has 
currently been applied in already advanced cities such as Australia and 
the United States, IUWM is of great interest as it takes into consideration 
local solutions and integrates all aspects of water use.  

Examples from Australia have shown its application in smaller scale 
neighborhoods first and then later upgrading to larger neighborhoods 
(Mitchell, 2006). This is not strange for Tanzania where already, some 
communities have been able to organize themselves through their own 
initiative to meet the challenges of water scarcity (Kjellen, 2006). 
Moreover, there are no known barriers to the application of the 
principles of IUWM in tropical or any other climates (Mitchell, 2006). 

Application of IUWM is shown to increase the amount of water 
available for use, while at the same time reducing the pressure on the 
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resources (Mitchell, 2006; GWP, 2011a). It also reduces the demand for 
water. Moreover, this can create several opportunities for the 
government’s attempt to involve the private sector. 

Problem Statement 
This research was aimed at studying the water access and use 
characteristics of households in Dar es Salaam in in order to determine 
how IUWM approach can be applied in solving the water crisis in the 
city. The main motivation for the research is the persistent problem of 
poor water and sanitation in the city of Dar es Salaam. Recently, the Dar 
es Salaam Water supply and Sanitation Project (DWSSP), which involved 
the rehabilitation of the city water infrastructure, was implemented. 
However, the achievements of this project were minimal and if anything, 
the water situation only worsened (HH Audit Report, 2010), with non-
revenue water (NRW) increasing with extension of the network and the 
services becoming poorer due to the fact that even areas that were 
initially receiving good water do not anymore. The hypothesis developed 
based on this is that: the water problems in the city of Dar es Salaam are 
persistent because of the failure to adapt available solutions to local 
conditions and that the application of a method like IUWM could 
potentially improve the situation as well as reduce the need for new 
sources and large investments in the water sector. 

Aim and Objectives 
The overall aim of this study was to determine the water access and use 
characteristics of households in the city of Dar es Salaam in order to 
determine how IUWM approach can be applied in solving the water 
crisis in the city. In order to achieve this, the following specific objectives 
were set:  

 Review the existing body of literature on Integrated Urban Water 
Resources Management (IUWM). 

 Establish the water access and use characteristics of the residents of Dar 
es Salaam. 

 Determine the perception of residents about the current level of service 
in comparison to cost of water. 

 Identify the key problems of water supply and sanitation in and how 
IUWM can be used to solve them. 

Objectives 2, 3 and 4 were pursued using a limited household survey 
conducted in Dar es Salaam between 3rd August and 8th September 2012 
while 1 was approached through literature survey. 

Significance/Rationale for the study 
There are three main reasons for undertaking this study: 

 The World Bank projects that Tanzania is one of those countries that 
will not meet the MDG for water (WB, 2010). With a domestic 
connection rate of only 3%, the country is one of the slowest in catching 
up to the international MDG targets. This impacts on other sectors 
particularly health. Similarly, since a lack of access to water and poverty 
are interrelated, it can be said that this failure to push forward in water 
provision is holding the population back in poverty. It is therefore 
important to study this problem of water and look for viable solutions 
to it. 

 In the past decade, a lot of funds have been invested in upgrading the 
water system in Dar es Salaam. The past 10 years have seen large 
infrastructure projects in the water sector. However, the impacts of 
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these projects have been minimal. The water utility in the city remains 
problematic with insufficient revenue and is kept afloat on ever 
increasing government subsidies. Therefore, it is important to carry out 
a research on this sector as it may give an insight into what is not being 
done right. 

 Dar es Salaam is a coastal city. Challenges of climate change are getting 
ever greater. The city has already seen several extreme events (droughts 
and floods) in the recent past that have caused severe devastation. This 
calls for better water management approaches that can be able to 
withstand the effects of climate change as well as any other risks and 
shocks.  

Delimitation of the project 
The project looks at the overall framework for management of urban 
water utilities in Tanzania and narrows down to Dar es Salaam where a 
cross section survey of household water access and use characteristics is 
carried out. There are several other uses of water beside domestic use. 
However, the study has only concentrated on domestic water and any 
interpretation of the results of this study should bear that in mind.  

Secondly, the main water utility company in the city supplies its water to 
the three districts of Dar es Salaam as well as the two districts in the 
Upper and Lower Ruvu transmission corridors (Kibaha and Bagamoyo). 
However, this study has been restricted to the residents of the three 
districts of Kinondoni, Ilala, and Temeke. 

Lastly, the data obtained from the household water access and use survey 
was only cross-sectional data. The subsequent analysis is therefore 
limited to cross-sectional household water access and use characteristics. 

LOCAL BACKGROUND  

Dar es Salam is the commercial capital of Tanzania. It is located between 
latitudes 6.36 degrees and 7.0 degrees to the south of Equator and 
longitudes 39.0 and 33.33 to the east of Greenwich. It is bounded by the 
Indian Ocean on the east and by the Coast Region on the other sides. 

 

 
Fig. 2. Location of Dar es Salaam. Source: 
http://et.wikipedia.org/wiki/Pilt: DaresSalaam.png. 
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The total surface area of Dar es Salaam City is 1,800 square kilometers 
comprising of 1,393 square kilometers of landmass divided between 
three districts; Temeke (652), Kinondoni (531), and Ilala (210) and eight 
offshore islands. Figure 2 shows a map of the location of Dar es Salaam. 

The City has grown rapidly from just a few thousand residents at the end 
of the colonial era to approximately 2.5 million people during the 2002 
census (PMO-RALG, 2012). Of the three municipalities, Kinondoni had 
the highest population with a total of 1,083,913 inhabitants, followed by 
Temeke with 768,451 and Ilala with 634,924 inhabitants. Recent 
estimates put the population at four million inhabitants and with a 
growth rate of 4.3% (PMO-RALG 2012). 

Water Management in Dar es Salaam 
Water management in Dar es Salaam and indeed in the rest of Tanzania 
is very dynamic and has often been largely affected by political as well as 
economic policies of the time. 

Brief history 

Being the largest city in Tanzania, the history of water management in 
Dar es Salaam is almost synonymous with the history of water supply 
management in the entire country. 

 

Table 1 Chronological summary of changes in water management 
regimes in Dar es Salam. Source: summarized from information 
found in Kjellen, 2006. 

Period Responsible department/ 
ministry 

Responsibilities 

Before indepen-
dence 

Public Works Department 
(British colonial government) 

planning, investments and 
everyday management of the 
water system 

1961 Dar es Salaam Water 
Supply (Ministry of Water 
and Power) 

Water supply and distribution 

1977 Dar es Salaam Water 
Corporation Sole (parastatal 
but still under ministerial 
control) 

Financial and managerial duties. 
(treatment and transmission still 
under ministry) 

1981 The National Urban Water 
Authority (NUWA): 
autonomous commercial 
parastatal 

-improve technical and financial 
performance in all urban areas  

-generate sufficient revenue to 
meet recurrent expenditures 

-contribute to capital 
development/ asset replacement 

1992 NUWA (jurisdiction 
expanded to include aside 
from Dar, Kibaha, 
Bagamoyo and corridor 
along transmission corridor 

Same as above 

1997 Dar es Salaam Water 
Supply and Sewerage 
Authority (DAWASA) 

Responsible for both water and 
sewage 

2002 DAWASA (public granting 
authority) and City Water 
(independent operator) 

Responsible for both water and 
sewage 

2005 to date DAWASA (public granting 
authority) and Dar es 
Salaam Water Supply and 
Sewerage Corporation 
(DAWASCO) (independent 
Operator) 

Responsible for both water and 
sewage 
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It has undergone successive change since colonial times, with 
responsibility for water supply falling under different departments or 
ministries at different periods; and the sanitation part managed separately 
under the municipal council/public works department. Table 1 gives 
chronological summary of these changes over time. 

The continuous changes are an indication that the previous stages have 
been ineffective and therefore one is left only wondering what the effect 
of such changes must have been on the system itself and the water 
supply situation for the increasing populations of the city. 

Current status  

Currently, the central authority with overarching responsibility for 
matters of water is the Ministry of Water and Irrigation. Tanzania’s water 
management framework consists of a centrally constituted policy, 
strategy, and laws that are administered at different levels to reflect the 
country’s approach of having policies and laws set centrally, but 
increasingly implemented through independent entities. Some of the laws 
that are relevant to the water sector in Tanzania include: Water Supply 
and Sanitation Act 2009, Water Resources Management Act 
No.11/2009, The Environment Management Act, The Land Act, The 
Forest Act, Energy and Water Utilities Regulatory Authority (EWURA) 
Act No.11/2001 

With regard to urban water supply and sanitation, administrative 
functions are delegated to regional and district Urban Water Authorities 
(UWAs) which are in turn overseen by the EWURA. 

As can be deduced from Table 1, in Dar es Salaam, the responsible 
Authority for water supply and sanitation is the Dar es Salaam Water 
Supply and Sewerage Authority (DAWASA). DAWASA functions as the 
owner of the water supply and sewerage infrastructure but contracts out 
its business function (water distribution, sewerage collection, and bills 
collection) to a public limited company; Dar es Salaam Water Supply and 
Sewerage Corporation (DAWASCO).  

Water supply to Dar es Salaam comes from three sources. The main 
source is the Ruvu River which is exploited at two different works; the 
Upper Ruvu Works (Source 1) and the Lower Ruvu Works (Source 2). 
The Ruvu River originates in Morogoro region deep in the Uluguru 
mountains and pours into the Indian Ocean at a place called Bagamoyo, 
some 80 kilometers North West of Dar es Salaam. However, the dry 
seasons usually lower flows to environmentally dangerous levels where 
full abstraction cannot be achieved (Kjellen, 2006). 

The third source, the Mtoni Water Works, a small treatment works 
developed during the colonial era has also been recently renovated (as 
part of the DWSSP Project) and provides and additional supply to the 
city. 

 

Table 2 Main Sources of Water Supply in Dar es Salaam. Source: 
HH Audit Report, 2010. 

 
 

 

 

 

 

 

Source 

 

Amount Supplied in m
3
/day 

Upper Ruvu Transmission 68,792 

Lower Ruvu Transmission 176,626 

Mtoni 107,223 

Overall 260,881 
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Table 2 shows all three sources and the amount of water abstracted from 
them. There are also some boreholes that are owned by DAWASA, but 
these are generally only used to supplement supply during shortage and 
to feed private water tankers while some are managed by the individual 
communities in which they exist. 

Water problems 

The tumultuous state of Dar es Salaam’s water supply is no secret, 
especially after a failed privatization attempt (2003 - 2005) brought it 
international notoriety. In Tanzania, infrastructure development has 
generally not kept pace with the population growth. This means that 
several people have no access to basic infrastructure such as water 
distribution networks or roads. The problem is further compounded by 
unplanned settlements mainly in the form of slums where it is believed 
that up to 75% of the city’s population lives (Vestebrö in Kjellen, 2006). 
This untamed population growth along with poor planning has had 
severe consequences on the City’s already dilapidated infrastructure 
notably the water supply infrastructure. 

Figure 3 presents the governmental statistics showing the disparity 
between the demand and the supply during the reporting years 
2007/2008 and 2008/2009 (MoWI, 2010; EWURA, 2012).  

The demand of 310 million m3/year against an average production of 
200 million m3/year implies that only 64% of the demand is actually met. 
However, it is thought that even the shown estimates are on the 
optimistic side. HH Audit Report (2010) notes that the current 
production for the year 2008/2009 was only 260,88m3/day (95.2 million 
m3/year)  less than half of the demand and moreover over 55% of it is 
lost either through leakages or not accounted for (Non-revenue water) as 
can be seen in Table 3.  

The majorities of households in Dar es Salaam get water either from 
neighbors or water kiosks and carry them on their heads in plastic 
containers or hire someone else to do it (Kjellen, 2006). The official 
figures put the number with access to clean and safe water at 63 % of the 
population although the actual values are believed to be much lower 
(Kjellen, 2006) with the WB estimating the value at anywhere between 
48% and 69% (WB, 2010). 

 

 

 

Fig. 3. Water Demand vs production in the city of Dar es Salaam 
(million m3/year). Source: MoWI, 2010. 
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Table 3 Water Balance for Dar es Salaam for the year 2008/2009. 
Source: HH Audit Report, 2010. 
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Even so, both domestic connections and kiosks are plagued by frequent 
water shortages that are unpredictable and last for indeterminate 
durations. Figure 4 shows the access to different types of water and 
sanitation services by wealth grouping in Dar es Salaam.  

Because of this unreliable / intermittent supply, people have learnt to 
adjust their lifestyles with varying water availability. For example, 
although the study did not particularly focus on sanitation, it was noted 
that many homes had both flush toilets and pit latrines to enable 
transition between water availability and non-availability. 

What figure 4 or any other does not show is that some groups access and 
use several water sources simultaneously. 

 

Fig. 4. Access to different water and sanitation. Source: Van den 
Berg et al, 2009. 
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Current responses to water problems 

The current response to the water problems in Dar es Salaam has been 
to look for new water sources. The main sources being explored so far 
are; development Kimbijji and Mpera well fields on the Kimbijji aquifer 
and the expansion of the production capacity of the Lower Ruvu 
treatment works, which involves the construction of the Kindunda dam, 
which is largely contested on environmental and social grounds (HH 
Audit Report, 2010; Kjellen, 2006). According to the Ministry of Water 
website, both these options are already underway with funding from the 

World Bank and the Millennium Challenge Account Tanzania (MCA-T). 
It is important to note that these solutions involve investments of large 
sums of money most of which must be repaid by the taxpayer and are 
highly mechanized involving mainly foreign professionals. The most 
notable in this regard is the expansion of the Lower Ruvu plant which 
requires duplication of the existing transmission main making it one of 
the most expensive alternatives available in capital terms (HH Audit 
Report, 2010). Moreover, all these approaches fail to address key 
problems facing the system such as high capital costs of infrastructure 
projects, lack of skills to manage existing and planned projects as well as 
future costs of maintenance and operation despite the fact that even the 
current small scale plants are run on government subsidies. The greatest 
shortfall here is that the people in charge and the law just look for 
conventional solutions and do not recognize or give room for out of the 
box solutions like IUWM. 

METHODOLOGY 

The study involved a thorough review of literature on IUWM as well as a 
cross sectional survey to gather data on household water access and use 
in Dar es Salaam and then statistical analysis of the collected data. 
Information based on discussions with water professionals in Dar es 
Salaam also contributed to this thesis as well as the author's own 
experience working in the water sector in Dar es Salaam. 

Research Design 
The research design was based on the qualitative case study approach 
method. The information about the management of DAWASA and 
DAWASCO was mainly got from review of government reports found 
on the websites of the Energy and Water Utilities Regulatory Authority 
(EWURA), and the Ministry of Water and Irrigation (MOWI) as well as 
Audit and Institutional Review Reports prepared by Howard Humphreys 
(Tanzania) Limited, Consulting Engineers and PriceWaterhouseCoopers 
who advised DAWASA and audited the Dar es Salaam Water Supply and 
Sanitation Project (DWSSP) during the period from 2003 to 2010. Some 
reports from World Bank and civil society organizations that relate to the 
water sector in Tanzania and particularly Dar es Salaam were also 
reviewed.  

After a thorough literature review, areas for further study in relation to 
the research questions were identified and a questionnaire designed to 
collect further data from households. The questionnaires were designed 
to capture household water access and use information and perceptions 
about cost in relation to level of service. They consisted of three 
sections: Basic socio-economic data, water access and use, and 
perceptions of cost in relation to level of service as can be seen in 
Appendix II. 
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The questions were semi-structured with some open ended ones that 
allowed the interviewees to give their personal opinions on the subject 
matter as well as make suggestions to what they thought was missing, but 
of importance. Three test interviews were first performed, which assisted 
to further refine the questions.  

Data collection 
The questionnaires were then distributed through physical visits to 
households. To get a wholesome picture, the distributions targeted high, 
middle, and low income areas in all three districts of Kinondoni, Temeke 
and Ilala. Initially high income areas were defined as formally planned 
with permanent private owned bungalow type housing with access to 
water inside the house while middle income was defined as those living 
in permanent, semi-permanent mainly rented housing with water inside 
or outside the house and low income earners were defined as those living 
in slums. Table 4 shows the areas that were targeted in each district: 

The data was collected by a secondary party and so its reliability is based 
on the interviewers understanding of the questionnaire. I tried to make 
the questionnaire as simple as possible and even translated it to 
Kiswahili. The interviewer visited houses of the people randomly on the 
weekends when most people were deemed available at home and 
sometimes in the evenings on work days.  

As the interviews were carried out by a second party, it might have left 
some of the questions open to his interpretation but in order to reduce 
this effect, a thorough discussion involving the purpose of each question 
and its interpretation was held with the interviewer. Aside from that, an 
introductory page was included in the questionnaire explaining the 
purpose of the research and how the questions should be answered. 

It was not possible to interview any other group apart from the users due 
to time constraint, but based on the experience of working with 
DAWASA and DAWASCO on the DWSSP, the author deemed the 
information available from the EWURA and MOWI websites together 
with consultancy reports and reports from other organizations to be 
sufficient in informing the discussion on the management of water in the 
city. 

Data Analysis  
Ninety eight (98) filled questionnaires were received. Of these, some 
were discarded because key questions were not answered either 
intentionally or by choice. Initially, it was intended to distribute more 
questionnaires in other areas but preliminary analysis showed a 
trend/pattern in each socio-economic group. The answers became nearly 
identical after reviewing just a few respondents.  It was therefore deemed 
the collected data would be sufficient to provide an indication of the 
overall picture on water access and use in the city. 

 

Table 4 Targeted Areas for interviews. 
District High Income Area Middle Income Area Low Income 

Area 

Kinondoni Mikocheni, Mbezi Beach Mwenge, Kimara-Mbezi Kawe 
Ukwamani 

Ilala Upanaga Tabata Mburahati 

Temeke Kurasini Mbagala Mbagala 
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Because most of the areas in the city are unplanned, some of the targeted 
areas had overlaps of the whole range of socio-economic groups i.e. low 
income, middle income and high income within meters of each other. 
Therefore, estimated average monthly income supplied by the 
respondents was used as the only criteria for dividing them into different 
socio-economic groups. The decision was thus made to discard all 
respondents who did not provide an average monthly income as other 
measures such as the type of housing were deemed insufficient. 
Eventually 70 respondents were used in the final analysis. 

Answers for each question were tallied in an excel sheet and then 
analyzed using simple statistical methods such as maxima, and minima, 
ranges, distribution, and averages. It is important to note at this point 
that some of the questions were used as preambles for the proceeding 
question and so not all questions were analyzed. Also, questions on per 
capita water consumption were skipped because the values that were 
provided as estimates were too varied and did not immediately appear to 
be of any statistical significance. 

KEY CONCEPTS IN URBAN WATER MANAGEMENT  

A water management regime is characterized by its societal function 
(Pahl-Wostl et al, 2007). The main objective is therefore to allocate water 
to different uses while at the same time considering different 
requirements such as quality and variability of demand in time and space. 
The most widely spread urban water management approaches currently 
in predominant around the world   can be described as prediction and 
control (Pahl-Wostl et al, 2007; Mukheibir, 2010). These are often 
referred to as conventional/ traditional urban water management 
systems (Magnusson, 2005; Pahl-Wostl et al, 2007; Mukheibir, 2010). 
They consist of systems where behavior and response can be predicted 
and responses designed in advance. Decisions are made based on laws 
and regulations and technical principles resulting into highly specialized 
and fragmented divisions (water treatment, water supply, waste water 
treatment, etc.) that often work independently despite their natural 
interconnectedness. They are highly dependent on engineering solutions 
and water management is usually synonymous with project construction. 
Views of local actors are barely ever taken into consideration, because 
they are not easily quantifiable in clear design parameters. 

 

 
Fig. 5. Traditional Urban Water Management System. Source: 
GWP, 2011b. 
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There is high dependence on large-scale infrastructure such as dams, 
reservoirs and mechanized fresh and waste water treatment plants as well 
as a preference for large centralized systems that are costly to run and 
maintain (Magnusson, 2005; Mukheibir, 2010).  

While such systems are thought to be durable, reliable, stable, and 
efficient, it has met with criticism because of its lack of flexibility to 
changing social and environmental constraints as well as indiscriminate 
use of resources. Figure 5 shows a typical traditional urban water system. 

Due to this, there is currently a shift towards more sustainable 
management approaches. 

Many of the new approaches advocate the need for strategies that are 
social and site specific and respond to local priorities and needs. They do 
not conflict with the old system, but rather complement the centralized 
infrastructure with more flexible schemes that are generated within 
communities, decentralized and flexible decision mechanisms, equitable 
pricing, effective use of appropriate technologies and protection of the 
environment (Pahl-Wostl et al, 2007). One commonly cited approach in 
this category is integrated water resources management (IWRM). IWRM 
is a process which promotes coordinated development and management 
of water, land and related resources in order to maximize the resultant 
economic and social welfare in an equitable manner (GWP; in 
Magnusson, 2005). 

Water Availability, Affordability and Access 
Often referred to as the 3As, Water availability, access, and affordability 
are three very important aspects in water management. while the 
availability is often considered on a larger scale, i.e., national or regional 
level (for example, current practice measures availability in terms of 
population-water equation (Mukheibir,2010) i.e. total amount of water 
available from all known sources divided by the total population). Access 
on the other hand refers to the number of people with direct access to 
certain defined levels of water supply (Mukheibir, 2010). For example, 
the World Health Organization currently defines adequate access as 
receipt of 25-30 liters of safe water per person per day (WHO 1995; in 
Mukheibir 2010). Affordability on the other hand is about ability of 
households to be able to comfortably pay for water and water services 
without being too constrained. Often, availability and affordability affect 
the access of households to water. Water may be scarce (low availability) 
either due to physical scarcity (climate and resource constraints) but also 
due to political or economic reasons (Mukheibir, 2010). Poor access to 
water is usually associated with low economic status, poor institutional 
representation, and social marginalization.  

In developing countries, water is not homogeneous but rather a 
heterogeneous good with various sources providing water of different 
quality, reliability, and convenience (Magnusson, 2005). However, 
planning for water supply services has seldom considered this fact. 
Instead utilities are planned as a “one size fits all”.  

Because water utilities are often operated with cost recovery and profit as 
a main targets, the type of management solutions chosen ultimately 
affect availability and affordability, and thus access to water. For 
example, large scale infrastructure investments may lead to high costs of 
water that some sections of society cannot afford; while locally generated 
solutions and technologies could have the opposite effect. 
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Transitions in Urban water Management 
In her discussion on the transitions that take place in the management of 
urban water systems, Brown et al (2009) proposes the six stages shown 
in figure 6. The stages span the range water supply city, concerned with 
basic provision of water (Access and security) up till the water sensitive city, 
where issues of intergenerational equity and resilience must be taken into 
consideration in planning and design of urban water systems. Other 
authors including Molle, Turton and Ohlsson  (in Mukheibir, 2010) have 
also  discussed staged  progressions in water management starting with 
concerns about supply (infrastructure), then to conservation and 
management of demand and finally to higher values of reallocation of 
use from one user to another. These transition processes are shown to 
occur over long periods of up to centuries long and non-linearly (Brown 
et al, 2009; Mukheibir, 2010). 

While Brown et al (2009) points out that no purely water sensitive city 
currently exists in the world, the desirability of such a city and the 
aspiration to achieve such high levels of management is present in cities 
all over the world. Moreover, challenges of resources scarcity and climate 
variability have made this quest almost imperative. 

In accordance, with the characteristics of each stage under the 
framework in Brown et al (2009), the city of Dar es Salaam does not fit 
any of the described stages (yes, not even the water supply city). Yet Dar 
es Salaam and many cities like itself are faced with ever increasing 
challenges in the face of phenomena such as climate change, population 
explosions and general water scarcity. 

For these cities to meet such challenges, they must be able to leapfrog 
any intermediate stages and head straight for the water sensitive city. 
Moreover, unlike Cities in the developed world that have successively 
passed through these stages and had their systems successively adjusted 
with increase in population as well as technological developments, cities 
like Dar es Salaam must do it within a relatively short period if the above 
challenges are to be met; having to consider all these issues at once. 

 

 
Fig. 6. Urban water management Transitions framework. Source: 
Brown et al, 2009. 
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Such an undertaking requires carefully planned and carefully thought out 
technical and management solutions which cannot be achieved by merely 
following old conventional methods. Instead, solutions must try to 
absorb all the present challenges while addressing issues of the future. 

Integrated Urban water Management (IUWM) 
Integrated urban water management (IUWM) is an emerging concept in 
urban water management that aims at considering the entire water cycle 
(sources and sinks) together with the financial, social and political 
constraints that may affect them; in order to ensure sustainable supply of 
water to all potential users while exerting the least possible pressure on 
the environment. The main feature of IUWM is that it has urban areas as 
its unit of operation. In fact, IUWM has often been referred to a subset 
of IWRM (Maheepala and Blackmore, 2008; GWP, 2011a) with the only 
difference being the spatial extents of their reach. IWRM encompasses 
entire watersheds that may include several cities while IUWM focuses on 
a single city. IUWM views the urban area as a watershed rather than a 
sink that consumes water (Mitchell, 2006)  

IUWM takes a holistic approach to water challenges in urban areas a by 
looking at the whole water cycle to develop systems that are easily 
adaptable to changes. It encompasses both technical and institutional 
aspects of urban water management (GWP, 2011a). IUWM places 
emphasis on unconventional solutions that may include changes in 
lifestyles, changes in the way water is allocated, changes in the 
technologies used, etc. For example, managing the demand or 
introducing using lower quality water for specific purposes might be a 
better alternative and quicker to implement in the case of a drought than 
building a larger reservoir to maintain the supply. 

The IUWM approach especially considers waste water and storm water 
as new water sources and integrates urban water management with 
environmental management (Mitchell, 2006; GWP, 2011a). One author 
defines it as: “the practice of managing freshwater, wastewater, and 
storm water as links within the resource management structure, using an 
urban area as the unit of management” (GWP, 2011b). 

 

 
Figure 7: Intergrated Urban water Management. Source: Tuci, 
2009; in GWP, 2011a. 
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Another definition by Maheepala and Blackmore (2008) describes it as 
“an approach for urban water utilities to plan and manage urban water 
systems (i.e., water supply, wastewater, and storm water) to minimize 
their impact on the natural environment, to maximize their contribution 
to social and economic vitality and to engender overall community 
improvement”. In other words, IUWM encompasses the whole city 
planning process and includes all the interrelated aspects of the urban 
system going beyond just the water sector. Figure 7 is a diagrammatic 
illustration of IUWM: 

Mitchell (2006) has discussed and summarized the basic principles of 
IUWM as: 

 Consider[ing] all parts of the water cycle, natural and constructed, 
surface and subsurface, recognizing them as an integrated system. 

 Consider[ing] all requirements for water, both anthropogenic and 
ecological. 

 Consider[ing] the local context, accounting for environmental, social, 
cultural, and economic perspectives. 

 Include[ing] all actors in planning and decision-making processes. 

 Strive[ing] for sustainability, aiming to balance environmental, social, 
and economic needs in the short, medium, and long term. 

From these principles, it can be clearly deduced that an application of 
IUWM would improve water security since it caters for all demand and 
encourages the use of different sources as well as matching of quality 
with use. This would then ensure resilience against changes in climatic 
conditions such as drought and floods as well as promoting 
environmental protection. 

Similarly, the involvement of all actors and consideration of local context 
in IUWM ensures that there is an understanding between different actors 
from the onset and decisions based on consensus leading to more viable 
and sustainable solutions. Figure 8 shows what a possible 
implementation of IUWM would entail. 

 

 
Fig. 8. Possible sustainable practices under IUWM. Source: GWP, 
2011b. 
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Studies on the application of IUWM 

Several principles of IUWM have been applied in many of the World’s 
cities (Latin America) but this involves picking only one or two 
principles and applying it to a particular situation, which does not really 
amount to applying IUWM as a whole. 

Wholesome implementation of IUWM has only been documented in 
cities in Australia and the US (to the author’s best knowledge based on 
the available literature). In Australia, IUWM principles were applied at 
subdivision or neighborhood level (Mitchell, 2006; GWP, 2011b); and 
were mainly based on technological solutions to water supply, sewerage, 
and storm water management. In the US, competition for water and its 
subsequent scarcity was the main driver towards IUWM.  

It therefore appears that IUWM has only so far been applied in rich 
developed countries and on very small scale, where push factors are 
more aesthetic rather than fundamental. There have been concerns about 
the costs involved in implementing IUWM (Adank et al, 2011; Jacobsen 
et al, 2012) accruing from technology, infrastructure, and management. 
This leads to the question of the applicability of this method in less 
developed poor areas. However, in terms of content of the principles, 
there is no single reason why this principle should not be applied in any 
setting. In South Africa some principles have been successfully applied 
showing that it can definitely be applied in tropical climates and 
presently, there are test pilot projects underway in areas in developing 
countries such as Accra (Ghana), Nairobi (Kenya), Mbale and Arua 
(Uganda) but the extent of success has not yet been documented (Adank 
et al, 2011; Jacobsen et al, 2012). 

IUWM offers a number of important benefits to water utilities that 
practice it (Maheepala and Blackmore, 2008) such as: 

 Providing water security –through diversification of sources (i.e. to 
increase supply) and efficient demand management (i.e. to use less). A 
variety of supply sources such as surface water, groundwater, recycled 
water, storm water, roof water, grey water, and desalinated water can be 
used to meet urban demand in a fit-for-purpose manner. 

 Reducing impacts on the environment – Since the IUWM approach 
considers urban areas as catchments, and manages it such as to improve 
habitat for native flora and fauna in urban waterways, it has the potential 
to reduce the impact of urbanization on the environment and enhance 
urban amenity. 

 Improving governance – IUWM requires cooperation between key 
stakeholders to make multi-objective decisions that are aligned with the 
principles of sustainability. This requires co-ordination, collaboration, 
and participation in the management of water supply, wastewater, storm 
water, and receiving waters in urban areas, potentially resulting in better 
long-term decisions that provide inter-generational equity. 

 Improving system-wide performance – management of the total 
water cycle involves accounting for interactions between sub-
components of the system and understanding system dynamics, rather 
than focusing on the behavior of individual components.  

Challenges of IUWM 

The challenges of IUWM are mainly political and social (including 
institutional challenges) (Adank et al, 2011; Jacobsen et al, 2012). A lot of 
the literature on IUWM has been devoted to discussing these challenges 
but they are essentially unique from one city to another. In these 
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discussions, it is often assumed that technologies are not an issue and 
because many of the cities under study, are in developed nations. 
However, in the case of Dar es Salaam and cities in other developing 
regions, technologies may be a problem. The biggest issue, however, is 
resistance from inflexible management regimes. 

RESULTS  

The following results are based on the analysis of data collected from the 
questionnaire (see Appendix II). The results are collated into three 
different sections in accordance with the questionnaire; i.e socio-
economic profile, water access and use and perceptions about cost in 
regard to level of service. 

Socio-economic profile of respondents 
This section consisted of five questions aimed at establishing the living 
conditions, average monthly income, and composition of the interviewed 
household. Magnusson (2005) discusses the importance of including 
social conditions when carrying out a study on water supply and 
sanitation. This is because access and use patterns are usually affected by 
socio-economic status of the household.  

Figures 9 and 10 show the distribution of respondents by district and 
monthly income respectively The majority of the respondents came from 
Kinondoni, followed by Temeke and lastly Ilala which is consistent with 
the population distribution of the city. The income distribution shows 
representation across all income groups, with middle income earners (2nd 
and 3rd quintiles) forming the majority of the respondents. 

Water Access and Use 
The section consisted of questions aimed at establishing the different 
sources of water used by households and purpose of each source, the 
sufficiency of water from different sources as well as the perception on 
different sources (i.e. if they had objections to using any particular 
source). It also asked about the amounts of water used for different 
activities such as laundry and personal hygiene and if the use behaviour 
change with availability of water. One particular feature of this section 
was to test the reaction of the interviewees to the possibility of a 
formalized system consisting of one or more sources of different 
qualities for different purposes. It also tried to establish if households 
were using water saving methods, the types of measures as well as 
knowledge about water scarcity and willingness to participate in water 
saving programs. 

 

 
Fig. 9. Distribution of the 70 respondents by district. 
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Fig. 10. Distribution of the 70 respondents by monthly income. 
 

Water Access 

The results show that several water sources are used simultaneously by 
households across all income blocks in the city of Dar es Salaam. Figure 
11 shows different water sources and the respective number of 
respondents that rely on it as a primary source: 

The three major sources used .i.e. the indoor tap, outdoor shared taps 
and the kiosks are all fed from the City water supply run by DAWASCO 
bringing the number of respondents dependent on DAWASCO as a 
primary water source to 84% (59/70). Other sources of water that are 
used include water from springs, rainwater, bottled (commonly known as 
mineral water) water, as well as recycled household waste water. These 
are however only used as supplementary sources for activities such as 
washing, bathing, and flushing toilets. The source of water got from local 
vendors/tankers is often not known.  

It is important to note that a source that is primary in one household 
may be supplementary in another household. 49% of respondents 
claimed that the primary source was sufficient to meet all their needs 
while the remaining 51% said that the primary source was not sufficient 
to meet all their needs. However when asked whether or not they 
supplemented with other sources, 61% of respondents answered YES, 
while 26% answered NO and the remaining 13% did not supplement 
only because they had sufficient storage to take them through dry days. 

 

 
Fig. 11. Main sources of Household water Supply. 
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Fig. 12. Response to question “Do you supplement with any other 
sources of water?”. 
 

Figure 12 shows the details of the replies, while Table 5 provides detailed 
statistics on the use of secondary sources. 

Some respondents (5) noted that even in cases where they had extra 
storage, they were sometimes forced to seek other sources, but these 
were not frequent occurrences and so they were disregarded. Note that, 
each of the values in Table 5 is evaluated and explained as a percentage 
of the total number of respondents. E.g. 36 out of 70 respondents use 
wells as a secondary source and this number is independent from those 
that use it as the primary sources. Also, this does not indicate how much 
of it is used but that it is used at all. 

The respondents were asked if they had any objections to any particular 
source of water and whether they were willing to pay for water from 
other sources if their supply could be formalized. Table 6 shows the 
results to this question on objection to water sources while Table 7 
shows the willingness of respondents to pay for other sources of water: 

The table shows that a majority 80% of the respondents had no problem 
with any particular water source if it was suitable for the purpose. Only 
9% objected and the reasons for objecting were mainly based on health 
concerns and worries concerning quality while 11% did not know if they 
objected or not.  

Of all the respondents, 49% were willing to pay for water from sources 
other than their primary source while 40% said they would not pay; with 
a number commenting that this was the Government’s duty and that 
they were already paying taxes. Others cited issues such as corruption. 

 

Table 5 Use of Secondary and Tertiary Water Sources. 
 

 

 

 

 

 

 

 

61% 

26% 

13% 

YES 

NO (Source is reliable) 

NO (we have extra 
storage for dry days) 

 Kinondoni Ilala Temeke Total 

DAWASCO 2 1 2 5 

Tankers & vendors 9 2 3 14 

Bottled water 32 16 20 68 

Wells 20 12 4 36 

Rain water 4 2 6 12 

Springs 2 - 1 3 

Recycled water 4 - - 4 
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Table 6 Objection to Particular Water Sources. 
 Yes No Don't  know 

Kinondoni 4 24 6 

Ilala _ 15 1 

Temeke 2 17 1 

Total 6 56 8 

 

The remaining 11% put some condition or another for that they thought 
should be fulfilled before they could pay. Most of these related to the 
efficiency of the system, the cost they would be required to pay, and the 
quality of the water they were to pay for.  

Table 8 shows the different methods of treatment of household waste 
water among the respondents 60% used onsite septic tanks, 17% the  
Municipal sewers, 10 %claimed that it flowed into road side drains while 
another 3% claimed to recycle all household waste and the rest had no 
idea where their household waste water went. 

Water Use behavior 

The results show that the use behavior of respondents changes with 
water availability. Table 9 shows the Yes No responses to question “does 
water use behavior change with availability?  

83% said their behavior changed with water availability, with changes in 
the number of baths per day, number of times laundry was done, and 
even the type of toilets used  (there were households with both  pit 
latrines  and flush toilets. The pit latrines were used for days when there 
is no water for flushing the toilets). 

Table 10 shows yes/ no replies to the question, Do you practice any 
water saving measures? 

Of these, 76% claim to practice some sort of water saving measure while 
only 24% do not practice any water saving measure at all. The main 
water saving measure listed was re-use water of from washing and other 
activities for other purposes such as flushing toilets and washing cars and 
the using water from buckets and dishes for washing and bathing instead 
of directly running the tap . However, the effectiveness of some 
measures that were listed as saving, such as; not gardening and not 
washing cars are questionable and may even prove to be counter-
productive in the long run. 

The awareness of respondents about water shortage in Dar es Salaam, 
their access to information about water saving as well as their willingness 
to participate in water saving projects is shown in information contained 
under Appendix I a. 

Awareness about shortage of water and willingness to participate in 
water saving projects is high 96% and 90% respectively. 

 

Table 7 Willingness to pay for water from other sources. 
 Yes No Other 

Kinondoni 18 13 3 

Ilala 11 5 _ 

Temeke 7 12 1 

Total 36 30 4 
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Table 8 Treatment of household waste water. 
 DAWASC

O Sewers 
Onsite Septic 
Tanks 

Roadside 
Drain 

Recycled Don't 
Know 

Kinondoni 10 16 4 1 3 

Ilala 2 10 1 1 2 

Temeke _ 16 2 _ 2 

Total 12 42 7 2 7 

 

On the other hand, a significant number of the respondents 36% do not 
have access to information about water saving. 

Perceptions about cost with regard to levels of service 
This section consisted of questions aimed at establishing what the 
interviewees thought about level of service, the amount they spent on 
water both formal and informal in comparison to other utilities and what 
they perceived to be the most serious problem with the utility. It also 
asked if and how much more interviewees would be willing to spend on 
water. 

Perceptions about present service levels 

The information on how the respondents perceive the level of service of 
the water utility DAWASCO is shown under Appendix I b. Only 4% 
rate the services as very good with 20% and 37% giving good and fair 
ratings respectively. 36% rate the utilities’ services as poor while the 
remaining 3% do not know anything of the operations of the utility. 
Most thought that the reliability of the water supply is the one thing that 
should be improved immediately. 

Expenditures on water 

The expenditures on water do not correspond to either the amount of 
water that the respondents claimed to use or even their income. While it 
was easy to see a correlation in the income and the amount of water used 
for example, there is no correlation at all here, and it is hard to tell what 
exactly determines how much a household spends on water. 

The details of average monthly expenditures on water by district are 
provided under Appendix I c. Average amounts spent on water for both 
DAWASCO and other sources. One thing is evident, that in Temeke 
and Kinondoni, the average amount spent monthly on water from 
DAWASCO is lower than the expenditure from other sources while in 
Ilala, the amounts are nearly the same. Of particular interest is that 
families with housemaids put no cost on water from other sources, 
despite the fact that such water is often collected from far off locations.  

Figures 13 (a) left and 13 (b) right show the perceptions about monthly 
expenditures on water, and comparison between the expenditures of 
households on water and expenditures on other utilities respectively: 

 

Table 9 Responses to the question “Does water use behavior 
change with availability?” 
 

 
 Yes No Don't Know 

Kinondoni 26 8 _ 

Ilala 15 1 _ 

Temeke 17 3 _ 

Total 58 12 0 
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Table 10 Responses to the question “Do you practice any water 
saving measures?” 

 Yes No Don't Know 

Kinondoni 22 12 _ 

Ilala 14 2 _ 

Temeke 17 3 _ 

Total 53 17 0 

 

Slightly over half (51%) of the respondents view their water expenditure 
as normal while a significant proportion (46%) thinking them to be too 
high. Similarly, 58% of the population considers their expenditure on 
water to be normal in comparison to expenditures on other utilities such 
as electricity and telephones. 36% find their expenditures to be too high 
in comparison to their expenditures on other utilities. 

Recommendations for service improvement and willingness to pay 

Information regarding the perceptions of the respondents about the 
aspects of the water utility most in need of improvement and their 
willingness to pay for the improved services can be found under 
Appendix I d and e respectively. 

Some 80% want the reliability improved in comparison to 20%, 23%, 
and 21% who want improvements in maintenance, service quality, and 
water quality respectively. Only 11% want the billing services improved 
while 9% would like an improvement in the pressure of the water. 

Only 21% of respondents said they were not willing to pay for improved 
service in comparison to 79%, who were willing to pay to improve their 
services). Of these, 40% were willing to pay 20-50% over and above 
what they were currently paying, while another 36% were willing to pay 
10-25% over and above what they were already currently paying.  

  

Fig. 13 (a) left. Perceptions about monthly expenditures on water; 
and (b) right. Comparison between monthly expenditure on water 
and other utilities. 

46% 

51% 

0% 3% 0% 

Too high Normal 

Too low Don't now 

Not applicable 

33% 

58% 

0% 6% 3% 

Too high Normal 

Too low Don't now 

not applicable 
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DISCUSSION  

Since this thesis proposes to make a case for the use of IUWM, the 
results presented above are discussed in light of each of the basic 
principles of IUWM. 

Consider[ing] all parts of the water cycle, natural and constructed, 
surface and subsurface, recognizing them as an integrated system. 

With regard to this principle, two distinct groups are immediately 
apparent: the users who as shown by the results of the study clearly make 
use of all the parts of the water cycle, and the water utility that appears to 
rely only on the natural surface and ground water as sources. Therefore, 
it can be said that informally, this principle is already in practice in Dar es 
Salaam in the guise of “fit for purpose” use of various sources. 

However, this informal practice of “fit for purpose” use while 
commendable has its disadvantages especially to the wider water 
management of the city. The secondary and tertiary sources act as a 
buffer for the water problems in the city masking its exact extents. The 
sheer elasticity of this system, i.e. its independence of distance to source 
compounds the problem, meaning the actual limit of the system will not 
be known until all the sources are exhausted. While such an informal 
system is said to be resilient (Kjellen, 2006), the sheer extent of its 
influence means that its failure could lead to a full blown public health 
and economic crisis. Despite an overwhelming 84% stating that they rely 
on the water utility as a primary source, the data shows the average 
amount spent by households on water from other sources to be more 
than that paid to the water utility. This implies that there is even a 
shadow economy around it. 

Therefore, there is a need to formalize and introduce controls for the 
exploitation and use of the different sources. It also appears that some 
sources such as rainwater are underutilized as well as the use of 
ineffective measures of saving and extraction. A formal system would 
ensure a more professional and educated approach to all these. 

Consider[ing] all requirements for water, both anthropogenic and 
ecological. 

It is clear that the current management regime doses not consider the 
environment as earlier discussed in the expansions to the current water 
treatment works on the Ruvu River by the Water Authority, which has 
been highly contested on environmental and social grounds, but has 
proceeded undeterred.  

The informal nature of “fit for purpose use” also has environmental 
consequences since there are no environmental controls on the extent of 
use and methods of extraction used. This can result into pollution of 
water sources which in turn has negative environmental and health 
consequences. Similarly scarcity of water has household uses being 
prioritized over environmental use with several households listing “no 
gardening” as a water saving measure. 

Moreover, some of the methods used for saving water are crude an 
inefficient, this may in the long run discourage water saving especially in 
the event that there is plentiful supply. Further, recycling is done without 
any clear knowledge of water quality. This can also lead to health 
problems in the households. On the other hand, some sources that could 
have provided good quality water such as rainwater harvesting is hardly 
used (only 12 /70 respondents). 
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Issues of quality have risen throughout this study. All respondents 
thought the quality of water from the utility (DAWASCO) was better 
than water from any other source. This is because this is the only source 
whose quality is actually known. Other sources including water from 
vendors are of unknown quality. Therefore, families who have no direct 
access to water from the utility spend large sums of money to get this 
water. Others even indicated that they use bottled water for drinking and 
cooking. In fact bottled water was the single one source that was used by 
almost everybody (68/70 respondents). This might be able to explain the 
high cost that families attach to water from other sources.  

Consider[ing] the local context, accounting for environmental, social, 
cultural, and economic perspectives. 

The results show a high level of variation in the amount as well as 
diversity of sources of water used in households. The amounts of water 
are subject to further changes depending on availability since .hygiene 
behaviors and other activities within the home vary with water 
availability. This implies that the practice of “fit for purpose” use as well 
as water saving are driven by scarcity. In turn, it would mean that any 
strategy focused on augmenting supply as is currently being done in the 
city, would also drive up the demand as prices came down leading to 
wastage, which may likely not really solve any problem. 

However, the fact that even households that have access to sufficient 
water supply from a single water source use other sources and practice 
water saving points to other drivers besides scarcity. These might include 
the need to lower water bills in richer households (assuming that the 
other sources are cheaper); or it might simply be a cultural phenomenon 
which would be in line with Magnusson’s (2005) discussion on the 
heterogeneity of water in less industrialized societies. This notion is 
further supported by the low level of objection (only 9% of respondents) 
to formalization of alternative water sources in the sense of “fit for 
purpose”. 

Include[ing] all actors in planning and decision-making processes. 
The lack of involvement of users in planning and decision making is 
evident in this study in the difference in approaches between the Water 
Authority and users. While the Authority is concerned with increasing 
supply and therefore their revenue, the users are only looking for reliable 
supply which may even be rationed, if only there is a fixed schedule for 
the rationing. The users are also more concerned with the right quantity 
of a certain desired quality and are willing to look to other sources if 
their quality suits the purpose.  

The lack of formal recognition and inclusion of the different sources of 
water in use by households shows a lack of interaction on the part of the 
Authority with the local conditions. This has led to a focus on technical 
solutions to the city’s water problems, which has proven to be ineffective 
over the years. 

Strive[ing] for sustainability, aiming to balance environmental, social, 
and economic needs in the short, medium, and long term. 

The results show the high cost of water especially to lower income 
households with families spending more on water from other sources 
than water from the utility. This places lower income families at a 
disadvantage stretching their already lean resources and thereby leading 
to wider social implications such as abuse of women and girls who are 
primary water collectors. Therefore a situation in which these other 
water sources were formally incorporated into the system and prices set 
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to reflect sources and quality of the water would greatly reduce the 
burden of cost particularly on the low income households that are most 
reliant on secondary and tertiary water sources. 

It is also evident throughout the study that a lot of energy is wasted in 
the collection of water (tankers, bicycles, wheel burrows, and manual 
labor) besides the pumping costs incurred by the utility and private well 
owners. This means that a system of a more efficient water supply would 
greatly reduce the burden on the people charged with collecting water, 
particularly women and children. One very interesting pattern noted in 
this study is the fact that households with housemaids who claimed to 
use other sources of water did not attach a cost to the water. The main 
interpretation of this is that the water is perhaps fetched from a well free 
of charge and lifted on the head by the housemaid. A formal system 
would make it easier to access these different sources as well as ensure 
that qualities are sufficient for intended use.  

Presently, the biggest problem for those residents who already have 
access (the majority of respondents) is reliability of the source. Frequent 
shortages mean that they are unsure of when or how much water they 
will get. For some this leads to hoarding water into storage tanks that is 
then discarded when next water comes. For many a rationing system 
where they would be assured of the dates and times during which they 
would be supplied with good quality water is all they want. This means 
that a formal system could be created where water of good quality is 
supplied in only certain quantities for certain purposes and then other 
sources would be used for the remaining activities. 

Households in this study also showed very high levels of awareness of 
the need for conservation of water and have devised various means of 
achieving the same. This sets a great precedent for future initiatives to 
implement a more sustainable management regime. 

A  CASE FOR AN INTEGRATED APPROACH -  CONCLUSIONS 

AND RECOMMENDATIONS  

The study shows that some principles of IUWM such as “fit for 
purpose” use are already being practiced in households at the local levels 
in Dar es Salaam. However, it is also clear that the informal nature of 
this practice has wider implications for the water resources themselves as 
well as the environment. The methods in use are rudimentary and unsafe 
and so could e hazardous to health of the population and the 
environment.  

At the user level, there appears to be no significant obstacle to the 
adaptation of IUWM. This therefore leaves the burden of implementing 
such a regime with the Water Authorities whose current management 
regime involves a reliance on large technical infrastructures and looking 
for more bulk supply sources. It is important to recognize that such a 
regime is wasteful, dangerous for the environment, and unlikely to be 
successful as it is clear that the people are not fully involved in its 
planning and implementation. Instead, Water Authorities should take 
advantage of the already locally existing foundations of IUWM to 
institute a more sustainable regime. Benefits of an IUWM regime would 
include among others: 

 Postponing large scale investments in the bulk water supplies 

 Creating a more reliable water supply for users as well as income for the 
Authority 
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 More efficient use of existing water resources 

 Harnessing the benefits of waste water that is currently just “wasted”. 

Dar es Salaam being a large and diverse city in terms of population and 
resources, it is unlikely that there will be a “one size fits all” solution for 
all the areas in the city and so focus should be put on coming up with a 
mix of alternatives that works best for individual areas. 

This focus on context driven solutions will enable the city to reap the 
benefits of IUWM. 

Initially the focus should be on harnessing and improving already 
existing initiatives such as: encouraging and teaching better methods of 
water saving, promoting rainwater harvesting through training and 
development of new technologies, monitoring and protecting local water 
sources such as shallow wells and springs; and educating households on 
safe methods of recycling water. In this way, different sources can be 
gradually integrated into the formal water supply system. However, this 
and more advanced application of IUWM would involve development of 
a comprehensive policy and institutional framework that can be done 
gradually with the participation of communities. 
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APPENDIX I:  SUPPLEMENTARY RESULTS  

a. Awareness of respondents about water shortage, their access to 
information about water saving and willingness to participate in 
water saving projects 

 

   

Awareness about 
water shortage 

Access to water 
saving 
Information 

Willingness to 
participate in 
water saving 
projects 

 

b. Perceptions about the level of service of the Water Utility 
 

 
 

c. Average Monthly expenditures (in T.Shs) on water by district 
 

 DAWASCO Others 

Kinondoni 20 393 43598 

Ilala 14 573 14300 

Temeke 13 285 16428 
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d. Aspects of the Water Utility services requiring improvement 
 

 Quality Pressure Reliability Billing Service 
quality 

Maintenance Other 

Kinondoni 10 6 24 5 12 10 _ 

Ilala 4 _ 14 2 1 2 1(cost) 

Temeke 1 _ 18 1 3 2 6(Access) 

Total 15 6 56 8 16 14 7 

percentage of the 
whole 

21 9 80 11 23 20 10 

 

e. Willingness to pay for improved services 
 

 
  

79% 

21% 

WTP for improved services 

Yes 

No 
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APPENDIX II:  QUESTIONNAIRE  

Date: ____________________ 

District: ________________ Residential Area _________________ 

Part 1: Basic Socio economic data 

1. How many people live in this household? __________________________________ 

2. What type of house is it? 

 Permanent  Semi-permanent,  temporary,  under construction  

3. Who is the owner of the house? 

 Public  Private owned  Private Rental  Other/Specify______________________________ 

4. What is the monthly family income? ____________________________(provide a rough estimate) 

5. Household composition  

Member Age Gender Education level Occupation 

1     

2     

3     

4     

 

Part 2: Water Access and Use 

6. What is the main source water supply in this household? 

Indoor tap (DAWASCO )    Indoor tap (well)  Shared Outdoor tap (DAWASCO)  

Kiosk (DAWASCO)  well Spring  Other. Specify_________________________________ 

7. Do you always have enough water to meet all your needs from this source? 

 Yes  No  don’t know 

8. Do you supplement with any other sources of water? 

Yes  No Source is reliable   No (we have a tank or drums that stores water to cater for “dry days”) 
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9. If you supplement with other sources of water, please specify source, quality and purpose 

Source  Purpose  Quality  

1 2 3 4 

Piped (DAWASCO)      

Tankers/local vendors       

Bottled/mineral water       

Well       

Rainwater      

Spring      

Recycled waste water      

Other (specify)      

Purpose: drinking, cooking, laundry, bathing, flushing toilet, garden watering, carwashing, etc 

Quality: 1=Very good (Nzuri sana)    2=Good (Nzuri)    3=Poor (mbaya)    4=Very bad (mbaya sana) 

10. If the quality of water is fit for a particular purpose, do you have any objections to using any 

particular source of water?  Yes  No  don’t know 

If YES, which source and the reason for this objection? ______________________________ 

11. Where does waste water from the household go? 

DAWASCO sewers  Onsite septic tank  Roadside drain  Recycle all waste water  don’t know 

 other: Specify______________________________________________________________ 

12. How much water do you use for personal hygiene? _______________________Liters per day 

13. On average, how many times in a week do you do laundry/ wash clothes? 

 Everyday  Once three days  once a week  others: Specify____________________________ 

14. How much water do you use for laundry? ______________________________________liters 

15. Do your bathing, washing and other general hygiene routines change depending on the amount 

of water available? 

 Yes  No  Other: Specify__________________________________________________ 

16. Do you practice any water-saving measures in the household? 

 Yes  No  Other: Specify__________________________________________________ 

17. Which water-saving measures do you use? 

_________________________________________________________________________ 

18. Do you know that there is a shortage of potable water in Dar es Salaam? 
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 Yes  No  Other: Specify___________________________________________________ 

19. Have you ever seen any information about water conservation? 

Yes  No  Other: Specify___________________________________________________ 

20. Would you be willing to take part/ participate in a program on water conservation or ways of 

improving your water supply? Yes  No  Other: Specify____________________________ 

Part 3: Perceptions about Cost of water in relation to level of service 

21. Please rate the existing service level of the water supply? 

 Very Good  Good  Fair  Poor  Don’t know  Not Applicable 

22. How much do you spend on water per month? 

_________T.shs to DAWASCO and ________T.Shs to other sources  

23. How do you rate your monthly expenditure on water? 

 Too high  Normal too low  don’t know  Not Applicable 

24. How does the current water tariff compare with other utility payments such as electricity? 

 Too high  Normal  Too low  Don’t Know  Not Applicable 

25. Which aspects of the water supply services in Dar es Salaam should be improved?  

Water Quality  Water Quantity  Pressure Rate  Reliability  Billing system)  Service quality

 Maintenance  Other: Specify __________________________________________________ 

26. Please state the aspect you think should be improved immediately. 

_________________________________________________________________________ 

27. Would you be willing to pay more for water if the above improvements were made? 

Yes  No  Other: Specify_____________________________________________________ 

28. How much more would you be willing to pay? 

 Over100%  75% - 100%  50% - 75%  25% - 50%  10% - 25% less than 10% 

29. For those willing to pay more for water, how would you like the extra revenue to be spent? 

Improve reliability/quantity  Improve quality  improve pressure  Prevent water pollution  Improve 

management  other: Specify_____________________________________________________ 


