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ABSTRACT 

The demand-driven and participatory approach to water resource development and management in 
Tanzania has been both praised and criticized; some see progress where others see increased inequalities. 
This study focuses on one progressive, demand-driven NGO which has a participatory approach to water 
resource development and management. This NGO, MSABI, is active in Kilombero Valley in southern 
Tanzania, and can be considered successful as it manages to keep 91 % of its water points functional, 
whilst the national average for pump functionality is just above 50 %.  

To study the performance of MSABI from a user perspective, it was decided that two sites in Kilombero 
Valley should be investigated in terms of users’ views on water access and quality. The identification of 
sites is based on population density and landcover change, so that the issues of scale and urban bias, as 
well as changes in the landscape affecting hydrological processes, are accounted for. In total, 29 interviews 
were conducted (October to November 2014), 15 at the Ifakara study site, the more densely populated 
location, and 14 at the Mchombe Ward study site. The interviews were semi-structured, using a 
participatory approach, focusing on users’ perspectives on water sources and the access to and quality of 
those water sources in dry and rainy seasons. The information gathered was used to construct definitions 
for water access and quality. These definitions, as well as the two locations and categorization of 
participants according to socio-economic status, were then used to sort and analyse the collected material. 

The results show that MSABI does not manage to make water accessible in an equitable way because of 
its demand-driven and participatory approach to water resource development and management. 
However, MSABI offers the only improved water source at the Mchombe Ward study site, except for 
one improved open well. MSABI manages to counter urban-bias better than any of the other water 
resource development and management facilitators encountered at the two study sites. The seasons 
influence water access, especially at the more peripheral locations, where improved water sources are less 
common and, as open water sources, are more prone to drought and contamination. When participants 
in Ifakara seasonally migrate for farming, during 4-5 months per year, the majority’s access to improved 
water sources is lost. At the distant seasonal fields, open water sources are more common and few report 
that they treat the unsafe water. The migration to peripheral farmlands coincides with the rainy season, 
causing open water sources to have their lowest water quality when seasonal migrants utilize them. This 
underlines the importance of securing safe water supply for people at remote locations, and the important 
role MSABI plays as water resource developer at those locations.  

In conclusion, if the current demand-driven and participatory approach to water resource development 
and management is to be retained, regardless of the heavy criticism it has received with regards to equity, 
this study suggests that the practices of MSABI should be spread further based on MSABI’s ability to 
increase safe water access at remote locations. Another recommendation is to further look into the effects 
of seasonal migration on access to safe water. The effect seasonal migration has on water access in 
Kilombero could exist in other areas in Tanzania or in other countries. The aspect of seasonal migration 
might show that water access statistics are misleading, as the seasonal water consumption in remote 
locations risks being omitted in official statistics.  
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3 INTRODUCTION 

”No water no life”  

- Mrs Fatuma Kiwanga Gumbo (2014-10-23) 

Globally the Millennium Development Goals on water were met this year, 2015. “..the proportion of the 
population without sustainable access to safe drinking water..” (WHO and UNICEF 2014:12) has been halved 
in 116 countries. Since the 1990s, more than 2 billion people have gained access to improved water, a huge and 
important change for many peoples’ livelihoods (WHO and UNICEF 2014). However, 40 countries are not on 
track to meet the Millennium Development Goals (MDG) for access to safe drinking water, and close to 350 
million people - half of those who still lack access - live in Sub-Saharan Africa. The improvement in access to 
safe drinking water has not been geographically equally spread, nor amongst socio-economic groups (WHO and 
UNICEF 2014). The World Health Organization (WHO) and UNICEF (2014) describe how water resource 
development has been showing unequal progress, with vulnerable and marginalized groups receiving less than 
other groups. For all those who still lack access to safe water, health is one of the most acute issues. Bad water 
quality and sanitation cause 4.2 % of global deaths and 90 % of these global deaths affect children under five 
(Bartram and Cairncross 2010). Malaria, tuberculosis and HIV/AIDS together cause fewer deaths amongst 
children under 5 than diarrhoea alone (Bartram and Cairncross 2010). In Tanzania, where diarrhoea is the most 
commonly reported health issue (NBS 2010), merely 53 % (2012) of the total population have access to safe 
drinking water. In the rural areas, where the majority of the population live, just 40 % (2012) have access to safe 
drinking water (WHO and UNICEF 2014). The Tanzanian government struggles in providing safe drinking 
water, especially for its rural population. To get support, the Government encourages the private sector and 
non-governmental organizations (henceforth referred to as NGOs) to become involved (WSDP 2014). But the 
private sector has been accused of being urban-biased (Kleemeier 1995), and of cherry picking richer nodes of 
urban areas when engaging in water resource development (Bakker 2003). Furthermore, the private sector has 
been questioned as to its ability to contribute to MDGs on water access (Loftus 2009). In Tanzania, NGOs 
engaged in water resource development have been found to target poor districts better than the Government 
(TAWASANET 2009:14). 

Both the NGOs’ (Jones 2011) and the Tanzanian Government’s (WSDP 2014) approach to water resource 
development and management promotes participation by local communities and individuals in projects, on the 
premise that participation increases citizenship and influence of stakeholders, and that this helps build 
democracy (Swyngedouw 2005). The notion that participation would build democracy has been heavily 
challenged, and the opposite has been claimed by some (Swyngedouw 2005). NGOs as well as the Government 
have been critiqued for this participatory approach to water development, since it shifts responsibility and 
burden of governance to local communities, where poor and less organized communities fair worse than 
wealthier, better organized communities (e.g. Hickey and Bracking 2005; Swyngedouw 2005; Cleaver and Toner 
2005; Jones 2011; Hoffman 2013). 

In Southern Tanzania, in Kilombero Valley which is part of the Morogoro Region1, there is an NGO, “Maji 
Safi kwa Afya Bora Ifakara” (Safe Water for Better Health Ifakara, MSABI), which uses a participatory approach 
and manages to keep 91 % of its water points functioning in a rural setting. These figures can be compared with 
the national average for water point functionality of about 54 % (WaterAid 2009; WPMT 2015 d). MSABI 
operates in a fast changing context of population growth and expanding agriculture, and the increased 
anthropogenic activity has put pressure on the environment (Kangalawe and Liwenga 2005). Environmental 
and landscape changes are tightly connected to hydrological processes (Storck et al. 1998; Sala et al. 2000), and 
changes in land use or water outtake upstream can cause changes in water availability downstream (Franks et 

                                                           
1 Kilombero Valley is presented in chapter 10.1. 
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al. 2013). Exactly what impact changes in landcover in Kilombero Valley will have on rural livelihoods in terms 
of water access and water quality is not yet known.  

This study aims to contribute to an understanding of the apparent success of MSABI. The user perspective is 
of interest when critically investigating the situation behind the figures provided by MSABI, concerning the 
percentage of functioning rope pumps. This study aims to comprehend how MSABI’s participatory approach 
to water resource development and management is actually perceived by local users. MSABI’s rope pumps are 
compared with other available water sources in Kilombero Valley, and interviews have been conducted to 
provide local user perspectives, both for those who have access to MSABI’s rope pumps and those who do not. 
To better understand how MSABI’s efforts are perceived in a range of different settings from an equitable 
perspective, this study also takes into account geographical differences, environmental changes, socio-economic 
aspects, and seasonal migration within Kilombero District. 

4 BACKGROUND 
In this chapter, water resource development from the colonial era up until the present is described, followed by 
a presentation of recent water resource development, management and governance approaches, and how these 
have been critiqued. This is followed by a short chapter on how water resources are affected in relation to 
population increase and environmental aspects.  

4.1      The History of Water Resource Development in Tanzania  
Water resource development solutions in Tanzania have been undergoing change since the colonial era. In the 
1930s, when Tanzania was still colonized by the United Kingdom, water resource development and management 
started in areas that the colonial British government found to be of key interest. Once water sources had been 
installed, users were obliged to pay a fee of access in order to cover whatever management costs that might 
arise. In the 1950s, the colonial government started to engage in water resource development and management 
in a broader rural setting. In 1945 the Department of Water Development was formed and dealt with three 
different kinds of water supply solutions. Today the Department is named Water Development and Irrigation 
Division. One of the water resource development and management strategies was the funding of water points 
by the central government. Access to these water sources was allowed when a rate was paid; the rate was 
calculated to cover installation costs and maintenance. Another water resource development and management 
solution focused on rural local authorities. Water point installation was partly financed by central government 
(75 %), but all maintenance-related costs were the responsibility of the local authorities themselves. Water users 
paid a rate set by the authorities. Then there were also a prepayment solution for anyone who could afford to 
pay for a water point installation upfront. Poor local authorities had a hard time making progress with these 
schemes (Maganga et al. 2002). In 1965, a few years after independence, water resource development and 
management shifted to being supply-driven (Mashauris and Katkos 1993; Maganga et al. 2002), and in 1971 the 
new policy was put in place by the ruling president Nyerere. Costs for water resource development and 
management were now covered by the Water Development and Irrigation Division. The shift first took place 
in rural areas and later on in urban contexts as well (Warner 1970). Many of the projects were then funded by 
donors, but these had no long-term commitments and the government was heavily burdened with costs (Moon 
2006). In the 1980s, foreign donors were attracted as UN goals for water access were adopted in Tanzania. 
Donors were then assigned to 12 out of 20 regions. One goal was to provide all rural dwellers with access to 
improved water points by 1991.  

By 1991, 48 % of the rural population had access to water. System failure of water points seemed to exceed new 
water point installation. Of the piped schemes, 90 % failed, mainly due to the inability to manage and supply 
pumps with fuel. Hand pumps failed as well, mainly due to insufficient management (Maganga et al. 2002). The 
supply-driven approach was too expensive and water resource development and management goals were not 
met. Instead, the percentage of the population with access to improved water points decreased throughout the 
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country. Poor people who could not access water for free, as planned, had instead to pay high rates for water 
sold in bulk (Mashauris and Katkos 1993). The result was that the era of free water for all was considered a 
failure and was abandoned (e.g. Mashauris and Katkos 1993; WB 1997; Maganga et al. 2002; Mr. Hamza Sadiki, 
personal communication, 2014-10-13). 

In 1991, the supply-driven approach was officially replaced by the demand-driven approach (Mashauris and 
Katkos 1993; Maganga et al. 2002; Moon 2006). Cost sharing was introduced in rural areas and full cost recovery 
in urban areas. Decentralization and promotion of private engagements were introduced and the government’s 
former role as supplier was replaced by a facilitating role (Moon 2006). Local authorities became responsible 
for minor water point schemes, whilst the regional or even national government was responsible for large scale 
water solutions. The types of pumps installed started to be standardized in order to improve the availability of 
suitable spare parts (Moon 2006).  

Rural coverage was still not higher than 50 % in 2002, ten years after the shift in the water resource development 
and management approach. During the World Summit in Johannesburg (2002), privatization was discussed as 
the main solution to water resource development and management. Privatization has since then been embraced 
by many different networks, as well as by many NGOs. In the 1990s, few people in the Global South received 
water from European and American firms; 10 years later, 400 million did (Goldman 2007). The private sector 
began to be regarded as possible water suppliers in areas where the government had not managed to sustainably 
provide improved water sources. In Tanzania new goals were set in 2002: full rural access to improved water 
within 400 meters (MWLD 2002).  

In 2006, the Tanzanian Ministry of Water updated the previous approach to water resource development and 
management and developed the rural water and sanitation plan (WSDP 2006). The Water Sector Development 
Programme (WSDP) was developed with the aim to improve safe water access to 90 % in 2025 (WSDP 2006). 
Amongst other steps, the Ministry of Water decided that the private sector should become more involved in 
water resource development and management, especially in the aspects concerning:  

“..planning, design, construction and supply of materials, equipment, spare parts, and in some cases operations. 
The ESAs [External Support Agencies] and NGOs provide financial and technical assistance and funding.”  

(WSDP 2006:vi) 

The government also underlined NGO’s role as important partners in the rural water and sanitation plan, 
especially at a communal level (Ministry of Water and Irrigation 2008), even though NGO-funded projects have 
shown a high rate of failure (Damberger 2011).  

Additionally, the ministry found further decentralization and local ownership and management as key steps to 
achieve the goals (WSDP 2006). The national Water Sector Policy that was put in force in 2002 (WSDP 2014:12), 
and the WSDP that was put in force in 2007 (WSDP 2014), are two key documents related to promoting local 
participation in governing water resource development and management. The reasoning behind the demand-
driven approach is based on the idea of willingness to pay and the efficiency of the private sector (Maganga et 
al. 2002). Participation is argued to be important since it is believed to empower local stakeholders by involving 
them in decision making processes (WSDP 2014). Local participation is achieved through decentralizing water 
governance, making water each and everyone’s responsibility (the demand-driven approach) (Hoffman 2013).  

In addition to changes in governance of water resources, funding has also been rearranged and increased 
(Hoffman 2013). The Government increased the fund portion for rural water resource development to 50 % 
of the total budget in 2007. Previously, 20 % of the total water sector budget was allocated to rural areas, where 
75 % of the population live. In 2009 the Government increased the funding of the water sector six-fold. The 
decentralizing, demand-driven, participatory approach to water resource development and management aims to 
reduce the influence of the state and increase local responsibility and agency (Hoffman 2013).  
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4.2 Water Access Situation in Tanzania Today 
The African Ministers’ Council on Water report (AMCOW 2012) states that only 44 %2 of the total rural 
population of Tanzania have access to improved drinking sources (WaterAid 2009). In 2015, only 54 % of all 
water points were functioning (WPMT 2015 d). A study by WaterAid Tanzania (2009) shows that, in general, 
two years after water point installation about a fourth are no longer functioning. Despite the global community 
donating $ 8.9 billion in 2009 for water and sanitation aid, the figures are not better than this. Tanzania is 
mentioned in UN-Water report GLAAS (2012) as one of seven nations receiving most aid annually for water 
and sanitation purposes. Poor utilization of this aid in Tanzania has been criticized. Liberal arguments state that 
the money spent on water resource development is not spent reasonably. It has also been argued that funds are 
not always effectively transformed into outcomes, due to lack of sector investment planning, capacity for 
procurement and disbursement, weak incentives in allocating funds, ineffective operating costs, and finally, the 
low tariffs for water access are considered to be unsustainable. However, steps have been taken towards 
decentralization of water resource development and management in Tanzania. It has been reported that there 
has recently been a positive change regarding water access, and for this reason, there are those who advocate 
the current approach to water resource development and management (WB 2009). However, Jimenez and 
Pérez-Foguet (2010 a) point out that this approach undermines strategies aimed at poverty eradication. 

4.3 Critique of Water Resource Development Approach  
Although funds have been invested, the “new” approach with the rural water and sanitation plan is still not 
delivering results as planned. The rural water and sanitation plan has been described as being flawed, since it 
does not take capacity building, supervision of construction, and support of management at the community 
level during the first year of practice into consideration (Jiménez and Pérez-Foguet 2011). Hoffman (2013) 
identifies the participatory approach in combination with the demand-driven approach as being unsuitable for 
poor rural contexts, since communities that are already organized are mainly the ones which manage to get 
funding. It has also been argued that the participatory approach is Janus-faced with regards to improving 
citizenship and democracy. Critics argue that the approach undermines rather than builds democracy, since it 
shifts the burden of governance from the state onto communities and individuals. By doing so, the position of 
well-organized communities is strengthened, whilst poorly organized communities do not benefit (Swyngedouw 
2005). The participatory approach is also criticized by Jones (2011) who studied the NGO WaterAid3 in Mali, 
and found that local participation in reality meant local payment of water resource development and 
management. Jones argues that this is neither sustainable nor equitable. What Jones (2011) found (as well as 
Cleaver and Toner, 2005) is that the user groups established around NGO installed water points to manage the 
water source are not new social constellations. The user groups seem to strengthen already existing social power 
structures within communities, rather than increasing the influence of those previously without influence. 

The critique of the decentralization, demand and participatory approach is related to the general critique of 
liberal solutions to water resource management and development, where the government’s role shifts from 
supplying to managing and facilitating (Booth 2003; Hickey and Mohan 2008). Some key issues are urban bias 
(Kleemeier 1995; TAWASANET 2008) and unequitable distribution amongst socio-economic groups (Bakker 
2003; TAWASANET 2009; Hoffman 2013).  

4.4 Climate Change and its Influence on Water Availability 
In Eastern Africa the average yearly temperature has increased since early 1900 (O’Reilly et al. 2003). Climate 
change is likely to increase the risk of floods and environmental droughts4 as precipitation intensity and 

                                                           
2 Water access has in absolute terms increased by more than 50 % since the 1990s, since the population has grown (Hoffman 2013). 
3 WaterAid is also active in Tanzania. 
4 Environmental droughts refer to a combination of drought types; metrological drought (triggered by changes in precipitation), agricultural drought 
(lowered soil moisture) and hydrological drought (lowering of water tables in rivers and groundwater). 
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variability increases (Bates et al. 2008). Population growth, increased economic activity and land use in Tanzania 
increase pressure on the country's water resources, a pressure that will most likely be intensified owing to climate 
change (IPCC 2014). Landcover and climate both influence hydrological processes in the landscape and the 
amount of water that will be available (IPCC 2014:234). For example, bio-fuel plantations often demand more 
water than the landcover they replace (Jackson et al. 2005), increasing water outtake and possibly reducing 
stream flow or groundwater reserves (Dias de Oliveira et al. 2005). However, the connection between landcover 
and climate is complex (Bates et al. 2008:106;221;230). IPCC also foresees that climate change will have a 
negative effect on water infrastructure in general, such as flood defences, drainage, water management practices 
and irrigation systems, and further argues that climate change will put pressure on current water management 
practices (IPCC 2014:253).  

“In many locations, water management cannot satisfactorily cope even with current climate variability, so that 
large flood and drought damages occur.”         

(Bates et al. 2008:5) 

Hydrological data are limited for Kilombero Valley (Lyon et al. 2014). However, both floods and environmental 
droughts have proven to cause food shortages in Tanzania, something that directly affects local livelihoods 
(Shemsanga et al. 2010). In Morogoro, Paavola (2008) has found that measures for adaptation to climate change 
tend to deplete natural resources. Depletion of natural resources, such as water, forests and soils will further 
complicate the initial effects caused by climate change (Paavola 2008).  

5 THEORETICAL FRAMEWORK 
Political ecology, with its philosophical stance in critical realism, is used as the theoretical framework in this 
thesis, as it supports interdisciplinary approaches (Neumann 2005:10). Political ecology acknowledges that the 
world exists independently of our knowledge about it, and that our understanding and perception of this reality 
is merely an interpretation of the actual reality (Castree and Braun 2001). 

The following chapter will describe political ecology in greater detail and how it has been used in relation to 
water. This will provide a theoretical framework for the study. It will also contextualize how the case study itself 
has been framed in terms of factors identified as important and methods used for collecting information and 
classification. 

5.1 Political Ecology 
Blaikie (1985) is considered to have been the first to develop political ecology and to further establish it together 
with Brookfield (Blaikie and Brookfield 1987; Neumann 2009). Blaikie (1985) laid the groundwork whilst doing 
research on soil erosion, and found that not only mismanagement of the land by the local poor farmers were 
the drivers of the erosion processes, but also that the political economy of the farmers' situation is a factor of 
importance in relation to soil erosion. He clearly concluded that “soil erosion is a political-economic issue” 
(1985:1). In concluding this he took a position, but, as he argued himself, even “neutral” positions rest upon 
biased assumptions (Blaikie 1985:149). 

Political ecology can be understood in several different ways (Robbins 2012:14). One viewpoint of political 
ecology is how environmental boundaries shape and limit politics (Hayward 1994). This theory has been popular 
in green politics throughout Europe, mainly being used as a critique of industrialization and modernity 
(Neumann 2005). These ideas regarding political ecology do not take into account social equity issues and are 
therefore of no interest in this study.  

Political ecology is a sub-discipline of geography and environmental and development studies (Jones and 
Carswell 2004). Political ecology is now used as a key framework for geography research when human-
environment relations are studied (Zimmerer and Bassett 2003). The term is commonly referred to as a 
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combination of political economy and ecology (Blaikie and Brookfield 1987) or e.g. cultural ecology (Bryant and 
Bailey 1997). Cultural ecology is used to look at the way in which relations between people and their 
environments are structured at the local level, commonly in developing countries. Political economy, on the 
other hand, is used in studying socio-economic power relations and inherent inequities, in order to emphasize 
the implications of these structures. Within political ecology, landscapes are seldom discussed in terms of their 
symbolic meanings, which is how cultural ecology would approach landscapes. Landscapes are often translated 
into ”the environment” or land use classes (Bryant & Bailey 1997; Robbins 2012), and environmental change is 
often directly interpreted as environmental degradation, even though degradation is a highly subjective term 
which deserves further definition. Concepts such as environmental degradation place value on certain aspects of 
nature, and are tools of political power, and therefore are important to scrutinize (Robbins 2012:107). If 
inequities can be illuminated, it will be possible to come to terms with these imbalances (Loftus 2009). Hence, 
political ecology has been used and understood as a theory that contests socio-natural inequalities (Bryant & 
Bailey 1997, Neumann 2005). Political policies or corporate activities have often led to pernicious social and 
environmental effects (Robbins 2012:99). Inequity in access to environmental resources is primarily due to 
politics rather than resource scarcity (Loftus 2009). In relation to issues of equity and the role of politics, 
geographical aspects such as scale have also been emphasized as a central element of political ecology (Blaikie 
and Brookfield 1987; Zimmerer and Bassett 2003; Swyngedouw 2004), as well as historical and social structures 
(Widgren 2012). 

There are many definitions of political ecology. The one used in this study states that political ecology is against 
apolitical ecologies, apolitical meaning that political economic reasons behind changes and inequities, in 
socioecological systems, are not recognized (Robbins 2012:20).  

 Political Ecology Applied on Water Resources 
There is enough water, money and advanced technology to provide everyone with safe water. The reason as to 
why water resources are not shared equitably should be regarded not as a technical problem, but as a political 
one (Loftus 2009; Jones 2011). This is because power relations shape water distribution (Ekers and Loftus 2008).  

Political Ecology has been applied to a range of different water related discussions; e.g. to water governance 
(Loftus 2009), to whether neoliberal privatization solutions to water distribution will achieve equitable 
distribution (Bakker 2011:356-60), and to whether water would be distributed more equitably if considered a 
human right (Bakker 2011:355-56).  

One of the main discussions has concerned water as a commodity, and whether liberal solutions really are able 
to come to terms with equitable water distribution, where water as a commodity is commonly linked to the 
private sector (Loftus 2009; Bakker 2011). The private sector has been criticized for cherry-picking the wealthier 
areas where people can afford to pay for water, and also failing to make water accessible for the poor (Bakker 
2003). But small-scale liberal solutions to improve water accessibility have also been found to improve access 
in terms of equity (Bakker 2003, 2011). But regardless whether liberal solutions are to be considered good or 
bad in terms of equitable water access, it has been stated that: “Whether in rural or urban areas, water supply 
privatization redraws the hydro-social landscape.” (Bakker 2003:238). 

6 MOTIVATION FOR THIS STUDY  
This study contains two parts. One deals with how water resources are affected by changes in the landscape. 
The other (the main study) focuses on how these resources are made available to rural populations via different 
governance approaches to water resource development and management. 

Groundwater recharge and other hydrological processes that allow for water to be made accessible to humans 
are tightly connected to climatic and landcover changes (Storck et al. 1998; Sala et al. 2000; Bates et al. 2008; 
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FAO 2011; SAGCOT 2012). For this reason, landcover change will be accounted for by the choice of location 
in this study5.  

In the course of this study, a great deal of research has been found on how the Tanzanian Government (e.g. 
Maganga et al. 2002; Kashaigili et al. 2003; Jiménez and Pérez-Foguet 2010 a) and the private sector (e.g. Temu 
and Due 1998, WaterAid 2002; Prasad 2006; Moon 2006) equitably govern water resource development and 
management. The main aspects of equity discussed are urban bias (e.g. TAWASANET 2008; Hoffman 2013) 
and allocation to poor and marginalized groups (TAWASANET 2009). Both public and the private approaches 
to water resource development and management have been heavily critiqued (e.g. Bakker 2003; Lofus 2009; 
Jiménez and Pérez-Foguet 2010 a). I have found fewer studies on NGOs and their role in water resource 
development and management in rural east Africa and Tanzania, but there are some examples (e.g. Jiménez and 
Pérez-Foguet 2010 b; Jones 2011). It is possible that NGOs are considered to be short term facilitators during 
a crisis and not regarded as long term suppliers of water (Jones 2010:397). NGO’s practices vary, sometimes 
aligned with current dominating approaches and on other occasions challenging them (Bebbington et al. 2008). 
There being so many ways in which NGOs are working could be another reason to why less attention is paid 
to their work, compared with private and public initiatives in water resource development and management in 
Tanzania. It has been argued that there is probably no single correct answer as to whether the commons or 
corporate approach to water resource development and management is preferable in terms of equity (Bakker 
2003). NGOs, which may use either commons, corporate or other approaches to water resource development 
and management, is argued here to be interesting for this very reason. 

“Maji Safi kwa Afya Bora Ifakara” (MSABI) that translates as “Safe Water for Better Health Ifakara”, is an NGO 
that is active in Kilombero Valley, a rift valley in southern Tanzania. MSABI works with water resource 
development and management. According to their own figures, they fare fairly well in making their rope pumps 
last, as they have a high success rates (MSABI 2015 a) compared with the national average. That MSABI 
performs well, makes the organization interesting with regard to the discussion about the best approaches for 
equitably providing safe water to rural Tanzanians. 

But from what perspective is MSABI’s role as a water supplier to be discussed? There are abundant data on 
how water resources are not shared equally, and how improved water sources in Tanzania are unequally shared 
between denser/more sparsely populated areas and more affluent/poorer parts of the society (TAWASANET 
2008, 2009; WHO and UNESCO 2014). Documentation on how water resource development and management 
is actually perceived by those who access the improved water source, as well as those who do not access it, is 
sparse, being confined mainly to NGO reports (Rao and Walton 2004). More detailed investigations are called 
for concerning how the slow and halting progress of water resource development and management in Tanzania 
is perceived on the ground. 

MSABI produces better figures on the functioning of water points than the Tanzanian Government does in 
general, even though both have a liberal, demand-driven and participatory approach to water resource 
development and management. So what is of interest in this study is therefore to determine how MSABI’s 
relative success on paper is perceived by water users of different socio-economic groups at two different 
locations, and to contrast this with other water sources. If the results show that MSABI’s rope pump users are 
satisfied regardless of socio-economic background and location, this study will most likely be an argument 
supporting the decentralized, demand-driven and participatory approach to water resource development and 
management, and an argument disputing the criticisms aimed at this approach (as being inequitable or biased 
towards more densely populated areas). On the other hand, if MSABI does not fare well with its users, equitably 
and un-biased with regard to geographical location and population density, there can be several explanations. 
Therefore is it important to look at the nature of what seems to be inequitable. 

                                                           
5 A discussion on the connection between landcover change and hydrological processes is discussed in Motivation of Site Selection (chapter 10.2), 
where there is also motivation for the existence of two different study sites for comparison. 
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7 AIM OF THE STUDY 

7.1 Site Selection Study 
The aim of the site selection study is to identify a second study site, to be compared with Ifakara town, the 
administrative centre of Kilombero Valley. This second study site should have relatively high landcover change 
in relation to Kilombero Valley in general6. The aim is to contrast a densely populated area, Ifakara, with an area 
where land cover change has been large whilst population density is low. The site would have to be within reach 
from Ifakara, and there needed to be MSABI rope pumps located in the vicinity, as these water points are the 
focus in this study. Here follow the research questions that this site selection study aims to answer: 

- Can a location be found where landcover change, as in lowered chlorophyll in vegetation and forest cover loss, is greater 
than in Kilombero Valley in general, and at the same time be no more than two kilometres away from a MSABI rope 
pump? 

o What types of landcover were there previously, and are there now, and how might these affect local livelihoods in 
terms of water? 

How these questions are to be dealt with is described in relation to the site selection study (chapter 10). 

7.2 Main Study on Water Access 
The aim of this case study is to evaluate how MSABI’s work is perceived by users compared with other water 
resource development and management solutions. Another aim is to compare how MSABI’s work is perceived 
by different socio-economic groups at two different study sites in Kilombero District in order to cover possible 
geographical, environmental as well as socio-economic differences regarding access to safe water.  

- How well does MSABI manage to equitably improve water access in Kilombero District, with regards to: 

o Locations where landcover development and population density differ? 

o Socio-economic groups? 

o Seasonal changes? 

How these questions are to be dealt with is described in the methods chapter relation to the main study on 
water access (chapter 11). 

  

                                                           
6 How landcover is defined and applied is described in chapter 10.3. 
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8 RESEARCH APPROACH 

This case study is based on one site selection study and one major study that look at water access. I have used 
an interdisciplinary approach using both qualitative and quantitative research methods and data. The site 
selection study is based on an investigation of landcover change in relation to hydrological processes. The 
second part of the study is mainly qualitative, with an emphasis on the water user perspective on water access 
and water quality for different types of water sources at the two study sites (figure 1).  

Here follows a short, bullet point description of the research design with key issues covering the aims of the 
site selection study and the main study on water access.  

- Identify suitable study sites with different population densities and different environmental situations. 
This will help in determining bias towards population density in water resource development and management. It will also 
place water resource development and management in relation to environmental changes, and help in determining potential 
future water stressors. (Covered in the site selection study.) 

- Identify socio-economic groups amongst users. This measure will help determine equity, to some degree. (Covered 
in the main study on water access.)  

- Identify different Water Sources available at the different locations. This will place MSABI’s achievements 
within a context and say something about MSABI’s relative success. (Covered in the main study on water access.) 

- Define access and quality from a user perspective. This will help to understand the local perspective on water 
access and water quality; what is actually seen as pros and cons from the users’ point of view, since access and quality are 
contextual, and to avoid applying a blue-print definition of what has been determined by someone else as good and bad 
water quality and access. (Covered in the main study on water access.) 

- Investigate whether any connections can be drawn between the identified socio-economic groups, 
locations, the different water sources and their assigned levels of access, and water quality as defined 
by the users. This will finally be used to answer the research question. (Covered in the main study on water access.) 

A case study approach is used since it allows for detailed qualitative and quantitative studies of dynamics in 
a single setting as well as multiple levels of analysis for new discoveries (Eisenhardt 1989). 

  

Figure 1. The yellow and green spheres represent two locations to 
be studied and compared. Poor, Middle and Wealthy represent 
socio-economic groups in the communities of Kilombero Valley. The 
thicker continuous arrows represent access and the dashed arrows 
represent quality of water made available at the source. This figure 
gives a schematic idea of how this study is structured, as it consists of 
two blocks. The first block deals with site selection through looking 
at landcover changes. The main study looks at water access and 
quality at the two identified study sites, for different socio-economic
groups in relation to the different water sources available at each site. 
“What kind of access do the different groups have to safe water?” 
– This is what the question mark symbolizes, and what is to be 
answered in this study. Seasonal migration and changes in water 
access and quality are also taken into account, although this aspect is 
not visually expressed in the schematic image.   
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9 SITE SELECTION STUDY 

9.1 Kilombero Valley – Site Description  

Kilombero is situated in central southern Tanzania in Morogoro Region (figure 2). Kilombero district is part of 
Kilombero Valley, which in turn is part of Rufiji basin. Rufiji basin is one of Tanzania’s nine major catchments 
and drains into the Indian Ocean, just south of Dar es Salaam. Rufiji basin contains about three million people 
(ERB 2006). Kilombero has a major influence on downstream ecosystems and societies since Kilombero Valley 
alone contributes with approximately 62 % of Rufiji’s annual flow, even though the drainage basin only 
represents 22 % of the total Rufiji basin area. Kilombero Valley receives twice as much rainfall as the other sub-
basins which are part of Rufiji drainage basin (ERB 2006; SAGCOT 2012). The contribution of the valley to 

Figure 2. Kilombero Valley drainage basin (not the border of the district) and its location in Tanzania. MSABI water points and transects along were reference material 
was collected, are marked in the zoomed image.  



17 
 

downstream communities is regarded as especially important during the dry season since the wetland has a 
regulating effect on the streamflow and is a major supplier of freshwater (RIS 2002; RBWO 2010). 

Udzungwa Mountains in the northwest, rising to about 2600 m.a.s.l, and Mahenge mountains in the southeast 
rising to about 1500 m.a.s.l, frame the valley. The lowland between the mountain ranges is relatively flat, ranging 
from 210-240 m a.s.l. Kilombero Valley covers about 34 000 sq. km. A floodplain covers about a fourth of the 
total drainage basin area (Bonarius 1975) which makes the Kilombero floodplain the largest natural floodplain, 
seasonally flooded with freshwater, in Eastern Africa (RIS 2002). Due to the large contrasts in topography and 
seasonal changes, the climate in the valley is far from homogeneous. The average temperature in the lowland 
varies around 24 0C and in the highlands around 17 0C. The rainy season is warmest, and July the coolest month. 
Kilombero has unimodal rains, which start in November and end in April or May (Basalirwa et al. 1999). Annual 
precipitation varies between 1 100 and 2 100 mm and most of it (80-90 %) falls during the rainy season (RBWO 
2010). Groundwater is mainly recharged via infiltration of precipitation, rather than via rivers and lakes, which 
is why water table levels are highly correlated with precipitation. During the rainy season, the plains are on 
occasion completely flooded, and during the dry season, the flood plain dries up with the exception of 
permanent rivers and wetland areas (RIS 2002). During the rainy seasons, floods are common and cause huge 
issues for local livelihoods. In 2004 a flood made 2600 households homeless (Paavola 2008). Variations in 
temperature and precipitation are natural in Kilombero Valley. However there are indications that more intense 
fluctuations and changes in temperature and precipitation are related to climate change (RBWO 2010). 

 Kilombero Valley is a natural wetland ecosystem of “global, national, regional and local importance in terms of its ecology 
and biodiversity” (RIS 2002:3). It regulates stream flow and sediment transport. Kilombero Valley has been 
assigned a Ramsar site, by the Ramsar convention on wetlands (RIS 2002). There are also reserves and parks in 
Kilombero Valley. The Selous Game Reserve stretches partly into Kilombero Valley, just as the Udzungwa 
Mountains National Park does.   

 As well as high biodiversity and precipitation, 
Kilombero Valley also contains fertile soils. The valley 
has good potential for agriculture and it is part of the 
South Agriculture Growth Corridor of Tanzania, 
SAGCOT (RBWO 2010; SAGCOT 2012; Mr. David 
Munkyala, personal communication, 2014-10-16). UN 
and UNDP alone have donated US$ 2 000 000 towards the agricultural project. Other actors, donors such as 
EU and USAID, plan for major investments, but do not yet appear to have considered the ecological situation 
of the valley. Kilombero’s landscape is changing due to both small and large scale developments (SAGCOT 
2012). The expansion of agricultural activities follows immigration and settlement patterns (RIS 2002). 
Population has amplified more than fivefold since 1967 (table 1). The population density increases downstream 
in the valley, where the wetland has been converted into both small and large scale arable lands. The most 
commonly grown crops are rice, maize, beans, bananas and sugarcane (ERB 2006). Deforestation is a result of 
many different activities, but mainly an effect of agricultural expansion driven by both corporate initiatives and 
rural communities (SAGCOT 2012). The large majority of the population in Kilombero Valley are farmers. 
Many are subsidence farmers, and most small scale farmers depend on rain fed agriculture (Kangalawe and 
Liwenga 2004).  

9.2 Motivation of Site Selection 
Deforestation caused by farmland expansion, charcoal production and trampling of cattle give rise to 
environmental as well as agricultural concerns when vegetation that usually protects the soil from getting dry is 
removed (Kangalawe and Liwenga 2005). Deforestation has been shown to reduce infiltration of water in the 
landscape, which in turn has caused groundwater recharge to decrease and silt transport to increase (RIS 2002).  

 
Table 1. Population data for Kilombero District 1967-2002 
(URT 1997; NBS 2012) 

1967 1988 2002 2012 

74 222 187 593 321 611 407 755 
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Peripheral communities normally rely, to a larger extent than urban areas, on unimproved open water sources 
(WHO and UNICEF 2014), as is the case in Kilombero Valley (Owuor et al. 2012). Open wells tend to be more 
sensitive to drought than boreholes, as open wells generally are not as deep and cannot penetrate solid rock as 
boreholes do (Coulter et al. 2012). Drought is a difficult term since it is relative, depending on both hydro-
meteorological variables as well as socio-economic factors (Wilhite 2000). Here drought is used to describe a 
relative water deficit during dry seasons in relation to previous years. Changes in ground water levels and lowered 
water tables during the dry season will most probably cause greatest harm to poor rural communities who rely 
on open wells for water (Paavola 2008; Coulter et al. 2012; Balama et al. 2013). If the frequency of floods 
increases due to landcover changes (Sandström 1995), then the contamination risk of open water sources will 
also increase (Boorman 2003) to a greater extent than is the case with improved water sources. For these reasons, 
people who rely on open wells are more prone to drought as well as to the risk of consuming contaminated 
water in relation to floods (Bates et al. 2008).  

Increased agriculture and other landcover changes are factors that can cause alterations in hydrological patterns, 
with negative impacts on communities downstream (Perrolf and Sandström 1995; Dingman 2008:379; Franks 
et al. 2013). Since climate changes can have an amplifying effect on these factors (Gaston et al. 2003; Paavola 
2008), it is of interest to try and compare the differences between water resource development and management 
in a fast changing rural and still vegetated area with the rural town of Ifakara. As the population grows, and as 
agricultural as well as other economic developments continue and accelerate in Kilombero Valley (Mr. Galawika, 
personal communication, 2014-11-21), it is of interest to compare water access in one area that has already 
started the process of urbanization with one that is still rural and more peripheral. These two areas could give 
some insight into differences within Kilombero Valley in terms of access to safe water, and to what challenges 
might lie ahead.  

9.3 Reasoning behind Methodological Strategy of Site Selection 
Landcover change can be seen as a science in its own right. There are many methods that can be used to 
investigate how landcover change: traditional practices such as interviews, visual inspections or data collection 
in the field using various instruments. Studying it via remote sensing (RS) has its own limitations and benefits. 
Approaches to processing satellite data for change detection vary with scale studied, ecological complexity at 
the scene, as well as information other than spectral data in the satellite images needed to understand ecosystem 
interactions (Loveland and DeFries 2004). But landcover studies via satellite images allow for studies of parts 
of the electromagnetic spectrum that cannot be detected by the human eye. Vegetation has a specific spectral 
signal, where infrared play a key role (Loveland and DeFries 2004). Landcover change can be studied via 
vegetation indices (Tucker et al. 1985; Badeck et al. 2004; Lu 2006; Ma et al. 2010; Zhao et al. 2012) or, for 
example, change detection (Rogan et al. 2002). It is easy to get a large picture of what a landscape looks like 
using remote sensing, but harder to tell what processes have caused the landscape changes. Satellite images do 
not provide any qualitative information that can verify actual practices on ground. For this reason, landcover is 
commonly used as a surrogate for land use, even though the connections are not always strongly motivated 
(Loveland and DeFries 2004). This is partly what is being done in this study too: landcover is the term being 
used, but land use is sometimes what is being discussed.    

Few of the landscape processes can be captured by satellite images showing only one scale from one moment 
in time (Levin 1992). Landscape dynamics are intra- and inter-scale dependent, and depending on which 
dynamics are of interest, different scales will be suitable. There is no such thing as one correct scale (Burnett 
and Blaschke 2003).The same area can be interpreted quite differently not only depending on the scale, but also 
on the background of the interpreter, and the aim of the analysis. Different semantics can be used to push 
different agendas and produce research that arrives at different conclusions, even when input data are identical. 
Schuurman (2004) argues for transparent semantics and the development of globally generalized semantics that 
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would improve the common understanding of different classifications and the possibility of comparing research 
results. 

9.4 Research design  
To achieve the aim of the site selection study, it is necessary to intersect areas with large vegetation change 
(covering time spans for when it is possible to acquire data on landcover) with positions of MSABI’s rope 
pumps. Another reason for using the MSBABI water points to locate the study site is that the water points also 
indicate places where there will be people available to discuss water access with.  

The site selection utilized products from third party sources; one from Global Forest Watch (GFW) that 
provides information on forest cover loss and gain by looking at, amongst other things, vegetation height and 
density (Hansen et al. 2013); the second product is the Enhanced Vegetation Index (EVI) provided by NASA 
Land Processes Distributed Active Archive Center (LP DAAC 2002-2013), an index showing vigour changes 
in vegetation. Landcover classifications were used to determine within which classes changes have mainly taken 
place (Mayaux et al. 2003), and in combination with EVI data, to help decode what changes occur in landcover 
when e.g. forest has been removed. Precipitation data (TRMM 2007) have also been used, to compare with EVI 
values and forest cover change. The decision to choose data from third party sources has to do with their being 
free of charge for anyone to use. As both data sets are from third party sources, this method might be accused 
of lacking transparency, and this is a valid criticism. However, as argued by Shuurman (2004), there is an 
advantage in using common standards of semantics since it improves comparability of studies. Of course, a 
certain methodology of vegetation change detection could have been replicated in this study, but as it was easy 
to access and save time and resources using the prepared products from MODIS and Global Forest Watch, this 
was preferred.  

 Triangulation 
The specific combination of MODIS EVI and Global Forest Watch forest cover data sets was used so that 
results could be compared and then used for triangulation. Where both MODIS EVI data and Global Forest 
Watch forest cover data showed change in vegetation, and were backed up with ground reference material, the 
results were more credible as they were supported by several independent sources. MODIS EVI and Global 
Forest Watch forest cover data have different spatial and temporal resolution, since the data are based on 
different satellite images (MODIS and Landsat), producing images with differing qualities. MODIS captures 
temporal changes in higher detail than Landsat, and Landsat captures spatially more detailed changes. So 
triangulation occurs not only between products of different methods of data analysis, but also between different 
methods for differing data. Only sites where both the different satellite images, and the two different methods 
of image analysis produced signs of vegetation change, were of interest as study site.  

The two different methods were used to complement each other. Classification alone cannot show changes as 
well as vegetation indices within vegetation classes (Maselli et al. 2009). Therefore, vegetation indices were to 
be used as a complement to see if there is landcover change, even if there had been no deforestation or 
reforestation according to Global Forest Watch. Vegetation indices give a measure of vegetation density or 
vigour that can be used when the overall health of vegetation is studied (Heumann et al. 2007).   

9.5 METHOD 
Firstly, methods used to produce data from third party sources are briefly presented, followed by a description 
of how EVI data have been further processed, and finally, there is a description of how all data have been 
combined and applied. 
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9.5.1.1 MODIS  
MODIS produces vegetation index products, as NDVI and EVI. NDVI is one of the most popular vegetation 
indices that has been used on a range of different landscapes (Heumann et al. 2007). NDVI has been used to 
study forest change (Kinyanjui 2010; Rojas et al. 2011). It has also been used to monitor rainfall and drought in 
different parts of Africa (Camberlin et al. 2007; Funk and Brown 2006; Kinyanjui 2010). However, NDVI is 
sensitive to chlorophyll (Huete et al. 1999). When there are more particles in the atmosphere, the scatter effect 
on the shorter wavelength band is larger than on the longer wavelength band. This causes atmospheric particles 
to increase NDVI values, being a derivative of near infrared reflectance ( NIR) and red reflectance ( red) (see 
the formula for NDVI below).  

EVI is not as sensitive to dense vegetation or to atmospheric disturbance as is NDVI. EVI is responsive to 
structural canopy variations and better than NDVI identifies canopy types (Gao et al. 2000). There are areas in 
Kilombero Valley with dense vegetation and frequent cloud cover (because of the humid climate and 
topography), hence, EVI is preferred to NDVI. However, EVI is more sensitive to topography than NDVI 
(Matsushita et al. 2007). The lowlands have a more homogenous topography than the mountains. The lowlands 
are also where most people live (RBWO 2010), and therefore they are of greater interest to this study than the 
mountains. The aim is to detect vegetation change, and not absolute cover; topography is therefore not of too 
great importance in this study. Vegetation indices other than EVI could have been chosen, or products from 
other satellites, such as AVHRR. However, MODIS EVI products are publicly available for free, with relatively 
high temporal and spatial resolution, when compared to other, similar products. 

NDVI is calculated using red reflectance ( red) and near-infrared reflection ( NIR). Blue reflectance, L, C1 and 
C2 is added to the NDVI equation to build the EVI index (see the formula for EVI below). When EVI is 
calculated, the blue reflectance ( blue) is used to correct for the atmospheric disturbance (Huete et al. 1999, 
2002). L is the canopy background adjustment, which removes variations in the vegetation index caused by soil-
brightness. G is a gain/scaling factor. C1 and C2 are coefficients which uses the blue band to correct for aerosol 
disturbance in the red band. The values used for the coefficients in MODIS EVI calculations are L=1, C1=6, 
C2=7.5, and G=2.5 (Solano et al. 2010).  

    

                     (Solano et al. 2010:2-3) 

NDVI and EVI values range between -1 and 1. High values indicate dense vegetation, whilst values closer to 
zero indicate sparse or total absence of vegetation (Herrera et al. 2013). NDVI and EVI values vary due to the 
spectral properties of chlorophyll, photosynthesis and water (Tucker 1979; Huete et al. 1989). Negative values 
indicate that there is no vegetation, as chlorophyll and photosynthesis is absent, water alone does not have the 
spectral properties to cause positive NDVI or EVI values. EVI values can vary for a vegetation type, e.g. with 
seasonal changes (Herrera et al. 2013). 

MODIS EVI products have been corrected for atmospheric disturbances such as ozone absorption, aerosols 
and molecular scattering, as well as for sun-target variations (Huete et al. 1999). EVI is also adjusted for standard 
sun angles and nadirs. Radiometric calibration is achieved using in-flight data and ground testing (Huete et al. 
1999). The EVI images' pixel values generally have an accuracy of ± 0.010 (for the pixels of high quality) (Gao 
et al. 2003). For more details on the methods used to produce MODIS EVI images, see Huete et al. (1999).  

9.5.1.2 Global Forest Watch 
Global Forest Watch provides data covering vegetation change from 2000 to 2014 (Hansen et al. 2013). Global 
Forest Watch data refer to vegetation density and coverage; the data do not refer to any more detailed vegetation 
classes than changes in forest cover gain and loss. Hansen’s et al. (2013) used Landsat images for the forest 
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cover evaluation procedure. The spatial resolution of the Global Forest Watch data is 30 meters. The temporal 
resolution of the Global Forest Watch data is coarse; however, it can be used as a complement to EVI data, 
which have relatively detailed temporal resolution.  

Global Forest Watch gathers Landsat 4, 5, 7 and 8 data via Google Earth Engine, which originate from the 
USGS Earth Resources Observation and Science archive. Images from growing seasons are selected, making it 
easier to identify vegetation. Landsat images are then pre-processed and resampled; digital values are converted 
into reflectance, water, clouds, and shaded areas are masked; the images are normalized, and finally, checked for 
accuracy (Hansen et al. 2013). To identify forest cover gain and loss a regression7 tree is used, modelled after 
Hansen’s et al. definition of forest cover. The regression tree is used to estimate the percentage of tree and bare 
ground in the specified cover. The forest cover data are based on 25 regression trees, grown on 5 % training 
data samples. Tree growth continues until less than 0.0001 of root node deviance of model deviance (Hansen 
et al. 2011). Global Forest Watch products for forest loss and gain define tree cover as vegetation that is five 
meters or higher and when crown cover is ≥50 % (Hansen et al. 2013). The training data samples are identified 
with high spatial resolution satellite images from Quick Bird (2.8 m) and Ikonos (4 m) multispectral images, 
controlled against Google Earth imagery (10 m) (Hansen et al. 2011)8. 

9.5.1.3 Landcover Classification 
This landcover classification was used as it was made in 2000, at the beginning of the period studied in this 
thesis, and also because the classification takes several aspects of vegetation properties into consideration. 
Landcover classification of Africa (Mayaux et al. 2003) for 2000 builds on four sets of satellite information, 
covering aspects such as ecosystems, landcover, seasonality and water regime. A SPOT-4 Vegetation product 
was used because it provides satellite images with high spatial resolution and uses a push-broom system that 
controls for off-nadir. The high spatial resolution makes it possible to produce detailed information on 
vegetation cover. NDVI is used to study vegetation cover. JERS-1 (mosaic of satellite images) covers humid 
tropical ecosystems at regional scales, and is available for the rainy and the dry seasons. Seasonal vegetation 
changes are taken into account to improve the accuracy of the landcover classification. Radiometric and texture 
products from ERS-1 and ERS-2 were applied (Mayaux et al. 2003). The Defence Meteorological Satellite 
Program Operational Linescan System was used because it efficiently detects e.g. clouds and human settlements 
(Elvidge et al. 1997). Digital elevation models were used to determine elevation related thresholds for montane 
forests (Mayaux et al. 2003). Using these different data sets, Mayaux et al. (2003) defined six main landcover 
classes: forests, woodlands, shrublands, grasslands, agricultural lands and bare soils. Totally 27 sub-classes within 
the main landcover classes were identified at a spatial resolution of one square kilometre.  

9.5.1.4 Precipitation 
Precipitation data for Kilombero drainage basin were gathered by Huffman et al. (TRMM 2007) and processed 
by Koutsouris et al. (in review), before they were used for analysis in this study.  

 Processing of Data 
MODIS EVI images from 2002 to 2013 were collected and downloaded from USGS, since these were the years 
that were available. Yearly ~23 EVI images are available for each scene because the temporal resolution is 16 
days. In total, 273 images have been downloaded and processed. During the rainy season, December to April 
(RBWO 2010), satellite images over Kilombero Valley are covered by clouds. To avoid cloud-disturbed satellite 
images, those from the dry season were of interest. Because the rainy season had been left out, there was no 
need to take wetland overflowing into consideration. Seasonal weather changes are dynamic and vary between 
years, so the onset of the dry season fluctuates. EVI values for the dry season were compared for 2002-2013. 

                                                           
7 Continuous data. 
8 For more detailed information on Global Forest Watch methods, read Hansen’s et al. paper on Forest Cover change in the 21st-Century (Hansen et 
al. 2013). 
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The EVI curve shows a decline in early June (day 153), and a rise in the middle of September (day 265). The 
same pattern could be found in the EVI curves for 2002-2013. The time-frame of interest was set to early June 
and the middle of September (day 153-265), 2002–2013. 

The EVI images used in this study are all from the same source and have been produced in the same way, from 
the same kind of satellite sensors, MODIS. For this reason, there has been limited pre-processing of the images. 
However, geo-referencing is of major importance, since the aim is to detect change (Lu et al. 2004). All images 
were re-projected to Africa Albers Equal Area Conic and WGS 84, to improve accuracy of area calculations. 
The EVI images were cropped after low quality pixels; the low quality pixels were acquired from USGS (LP 
DAAC 2002-2013). However, there appeared to remain disturbances in the images even though the files had 
been cropped. The disturbance seemed to relate to cloud cover in the images used for this study. There were 
areas with low EVI values in one image, which were not present at all - or reallocated - just 16 days later. To 
compensate for this, only values between 0.2 and 1 were retained. Clouds have low EVI values, so if low EVI 
values are cropped out of the image, clouds are cropped out as well. This means that vegetation with low EVI 
values, such as dry grasslands, are also excluded (Herrera et al. 2013). Once all values below 0.2 had been 
cropped out, the images were intersected in order to cover the exact same area.  

Two periods, 2002-2004 (period I) and 2011-2013 (period II), have been used to study EVI change. So the two 
time spans will henceforth be referred to as period I and period II. EVI values for, e.g., period I, represent the 
mean EVI values of 2002, 2003 and 2004. EVI for period I was subtracted from period II, to produce a map 
to show EVI change. Negative values in the change image were then extracted, since this is where EVI has 
decreased. 

9.5.2.1 Other Data 
Data for forest cover loss and gain have been used more or less unaltered. Areas with forest cover gain were 
extracted from the forest cover loss data. Forest cover loss data were georeferenced to Africa Albers Equal Area 
Conic and WGS 84, and masked after Kilombero Valley drainage basin, to match EVI data. The landcover 
classification (Mayaux et al. 2003) from 2000 was also georeferenced to Africa Albers Equal Area Conic, WGS 
84, and masked after Kilombero Valley drainage basin. The area was calculated for each landcover class 
represented in Kilombero Valley. Landcover change, relative to area, could then be analysed.       

9.5.2.2 Combining Data 
To triangulate the data and identify potential study sites, where both EVI had decreased as well as forest cover 
had been lost, forest cover loss data were masked for areas that showed a decline in EVI (between periods I 
and II). Two kilometre sized buffers were applied on MSABI’s pumps, to identify potential study sites where 
MSABI pump users could be found to interview. EVI decline (between period I and II), forest cover loss, and 
MSABI rope pumps buffers were intersected to produce the second study site. 

EVI change between period I and II was calculated for both Kilombero Valley, the study site, and for random 
pixels within the study site. In order to compare EVI change for all of Kilombero Valley with the study site, 
minimum, maximum, and mean EVI average values per year were extracted for both areas, as well as for random 
pixels within the identified study site. This was carried out primarily to compare EVI change on regional and 
local scales, but also to check for uniformity in patterns of EVI change. EVI changes were compared with 
precipitation data. EVI values for Kilombero Valley and for the identified study site were extracted for period 
I and II, in order to be presented in scatter plots9. These scatter plots aim to show how EVI values are distributed 
at the two locations, and how the EVI distribution has altered. To be able to roughly translate EVI values in 
the scatter plots into landcover classes, EVI values for 2002 were compared with landcover classification from 
2000 (as these are closest in time for the available data). EVI values for 2002 were masked after the landcover 

                                                           
9 All EVI values from within the study site were used, not only EVI pixels that overlapped forest cover loss. This was because most EVI pixels, 
250*250 in the study site, only partly overlapped forest cover loss pixels, 30*30 meter. 
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classes, so that the different classes could be assigned EVI values. EVI change, for each landcover class, was 
then calculated. Forest cover loss was also masked following landcover classes. This helped to determine within 
which landcover classes vegetation has changed. 

 Accuracy Measures of Results 
Studying landscape changes via satellite images is effective. However, it is possible to misinterpret the content 
of satellite images, resulting in false or skewed conclusions. Triangulation of results from different satellite 
images on vegetation changes provides one kind of verification. For further accuracy assessment, it is possible 
to visually control how well results correspond to landcover in other satellite images. Another strategy is to go 
to the study site and collect reference information to compare with results, so called ground verification 
(Loveland and DeFries 2004). However, in this study, it is of importance to verify results on landcover change. 
Google Earth comparisons could have been useful in this context, but for the location identified as the second 
study site, there are no satellite images from before 2011 with high enough spatial resolution to compare the 
results with. Instead, people living in the area of the study site were interviewed about landscape changes.   

9.5.3.1 Google Earth 
Google Earth was used for visual comparisons with the results acquired from Global Forest Watch and MODIS 
(Lunetta et al. 2006). Estimations of what landcover classes EVI values correspond to were compared with 
Google Earth. If areas shown to be deforested in EVI show as fields or shrubs in Google Earth images, the 
results can be considered accurate. If landcover change results and Google Earth do not show this, then 
something has gone wrong with the landcover change analysis. There is an issue of scale, because EVI data have 
a spatial resolution of 250 meters, an area that fits many different kinds of vegetation covers, compared to 
relatively detailed Google Earth imagery. 50 pixels were randomly selected and cropped from the mean EVI 
image for 2013; these were then visually compared with Google Earth landcover. The area covered by a pixel 
was interpreted and classified as one, or a combination of, landcover classes (as defined by Mayaux et al. 2003). 
The visual Google Earth classification was then checked against each pixel's EVI value, and against the 
landcover class which that specific EVI value translates into. EVI has an uncertainty of ± 0.010 (Huete et al. 
1994; Gao et al. 2003) and EVI values for classified pixels that differ by <0.01 in relation to the visually 
interpreted landcover class, have been rated as good (1). Pixels with values that lie between landcover classes, 
have been rated as good (1). When pixel values are off by 0.01-0.05, the verification pixels are rated as medium 
(2). When there is an offset between pixel EVI value and visually interpreted EVI value greater than 0.05, the 
pixel has been rated to have low compliance (3).    

9.5.3.2 Ground verification data 
Ground references were collected along two transects10. One transect stretches along the main road, following 
the foot of the mountain range from Ifakara down into the valley in a north-east south-west direction. The 
second transect crosses the valley in a north-south direction, with Ifakara as the central point (figure 2). 
Additional ground references were collected whenever possible. Areas with a certain landcover type covering 
an area of 250*250 meters were chosen for ground reference collection because the spatial resolution of the 
EVI images is 250*250 meters. Photos and coordinates were taken of these sites, as well as compass directions 
of photographs. In total, 56 ground references were collected (figure 2). It was considered sufficient to control 
accuracy of EVI change visually at the identified study site.  

9.5.3.3 Interviews 
None of the previously mentioned accuracy methods is able to verify change, since none of them provides 
information about previous vegetation status in the landscape. Local knowledge help provide rough descriptions 

                                                           
10 The ideal strategy is to randomly select reference collection points, as that is the least biased approach. On the other hand, it might be difficult to 
access those locations.  
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of how the landscape has evolved. To increase an understanding of the landscape and of landcover changes 
identified by GIS, interviews were held with people at the study site (Loveland and DeFries 2004:236). The 
water users interviewed, referred to as participants, have good local knowledge and were identified when 
interviews were conducted for the main study on water access. Semi-structured interviews were used and the 
methodology is described in chapter 12. Questions on landcover change are to be found in appendix B. 

9.6 Results 
EVI changes can be detected in the green area in the north-eastern parts of the drainage basin, where EVI 
values shift from year to year (figure 3 and 4). EVI values have both increased and decreased between period I 
and II (figure 5). However, the decrease has been larger than the increase, since the overall EVI change is -
0.00936. Even though the general EVI development in the valley has been negative, EVI decrease has not been 
homogenously distributed. There are clusters where EVI values have increased and where they have decreased, 
implying that different processes affect the landcover simultaneously. The increase is mainly located along the 
outskirts of the drainage basin, along the mountain range, where several natural parks and reserves are located. 
The decrease is located in the more central parts of the valley, in the lowlands (figure 5 b).   
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Figure 3. Spatial distribution of mean EVI values for the dry season (day 153 to 265, year 2002-2007) within Kilombero Valley’s drainage basin. High values indicate 
denser and/or more vigorous vegetation. The large blank areas had EVI values below 0.2 in at least one of the EVI images 2002-2013. (The cropped southwestern, southern 
and northeastern corners of the drainage basin did not show any EVI values above 0.2.) 
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Figure 4. Spatial distribution of mean EVI values for the dry season (day 153 to 265, year 2008-2013) within Kilombero Valley’s drainage basin. High values indicate 
denser and/or more vigorous vegetation. The large blank areas had EVI values below 0.2 in at least one of the EVI images 2002-2013. (The cropped southwestern, southern 
and northeastern corners of the drainage basin did not show any EVI values above 0.2.) 
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Figure 5 a.) Spatial distribution of mean 
EVI values for the dry season, day 153 to 
265, for 2002-2013 combined. b.) Spatial 
distribution of EVI increase, green, and 
decrease, red, between period I and II. (The 
cropped southwestern, southern and 
northeastern corners of the drainage basin 
did not show any EVI values above 0.2.) 

 

a.) b.) 

mean 2002-2013 period II minus period I 

Figure 6. Forest cover loss and gain 
distribution, within Kilombero Valley 
drainage basin. (Forest cover data source: 
Hansen/UMD/Google/USGS/NAS
A, Hansen et al 2013) 
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Forest cover loss in the lowlands has been greater than in the mountains (figure 6). There is some, although not 
complete, overlap between forest cover loss/EVI decrease and forest cover gain/EVI increase. Forest cover 
has been lost in large parts of the lowlands, where EVI values are not represented and therefore cannot be 
compared (figure 5).  

To some extent, EVI decrease between period I and II overlaps forest cover loss, at locations that are scattered 
in the drainage basin (figure 7 a). There are few cohesive overlaps within 2 kilometres of MSABI’s rope pumps. 
There is just one location where the overlap of EVI and forest cover loss exceed 1 km2. The overlap is located 
close to the fringe of the forested area and covers 2.8 km2 (figure 7 b).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 a.) Ifakara is located at the most comprehensive congregation of MSABI pumps, in the north east part of the image. b.) The 
scattered and very limited pink areas show where EVI decrease overlap forest cover loss. The largest overlap- area, that intersects a 2 
kilometre buffer of MSABI pumps. The area within the blue line is the second study site to the Ifakara study site. The second study site 
will be referred to as the Mchombe Ward study site, as the area mainly belong to Mchombe Ward, in Kilombero District. (Forest cover 
data source: Hansen/UMD/Google/USGS/NASA, Hansen et al 2013) 

a.)aa.) 

b.)bb.) 

Ifakara IfIfIfIfIfIfIfIfIfIfIfIfIfakakakakakakakakakakakakakarararararararararararararaaaaaaaaaaaaaIfakara
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In the area of Mchombe Ward study site, EVI has decreased almost 8 times more than EVI has declined 
generally in Kilombero Valley. EVI decreased by -0.0094 in Kilombero Valley, and by -0.0737 at the Mchombe 
Ward study site (figure 8) .The pattern of the decrease is strengthened by the very similar decrease in EVI shown 
in the random pixels from Mchombe Ward study site. The maximum value has dropped from 0.75 to just below 
0.65, whilst the mean value has been fluctuating between 0.4-0.45. At the Mchombe Ward study site, EVI has 
decreased, especially for mean and minimum values.   

Peak in EVI maximum and mean values in Kilombero Valley correlated to rainfall in 2002, 2006 and 2011 
(figure 8 and 9). At the Mchombe Ward study site, the connection between precipitation and EVI is less clear.  

Figure 10 shows another aspect of EVI value distribution in a scatter plot, where amount of EVI pixels per EVI 
interval (0.022) is plotted. There is an offset between period I and II at both scale levels; Kilombero Valley – 
regional, and Mchombe Ward study site – local. The overlap of pixels for period I and II is smaller in the scatter 
plot of Mchombe Ward study site than in the scatter plot for Kilombero Valley. The scatter diagram for 
Kilombero Valley shows that there is a quite even offset between period I and II for values above 0.46-0.55. In 
figure 10 a period II, the shape of the scatterplot is irregular, where EVI values are slightly larger than 0.3. Period 
II has about 100-200 more pixels than period I (per EVI increase of 0.022) around values slightly larger than 
0.3. Every pixel corresponds to an area of 6.25 ha, an offset of about 150 pixels corresponding to a size of 937.5 
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Figure 8. Min, max and mean EVI values (day 153 to 265, year 2002-2013), for Kilombero Valley, Mchombe Ward study site and random 
pixels at the Mchombe Ward study site. loss has been almost eight times higher at the Mchombe Ward study site than generally in Kilombero Valley. 
The conformity of EVI change at the Mchombe Ward study site and for the random pixels within Mchomvbe Ward study site imply that mean EVI 
values for Mchombe Ward study site is representative of the pixel values within the study site. 
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Figure 9. Precipitation in Kilombero Valley, 1998-2012. (Source: TRMM 2007) 
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ha or 9.375 km2. The offset between period I and II in both scatterplots shows that there has been an alteration 
in the vegetation of the landcover. The number of pixels with lower EVI values has increased and the amount 
of pixels with higher EVI values have decreased in number.  

The offset between period I and II is larger at the Mchombe Ward study site than in Kilombero Valley. At the 
Mchombe Ward study site, pixels with values ranging between 0.3 and just below 0.4, are more common in 

period II than in period I. Pixels with values above 0.4 to 0.6 are more common in period I than in period II, 
(figure 10 b). There are no pixels in period II with values above 0.54, whilst there are pixels with values up to 
0.57 in period I.  

EVI values from 2002 have been used to code landcover classes (figure 11). A total of eighth landcover classes 
were identified in Kilombero Valley in 2000 (table 2). Each landcover class has been assigned an EVI value 
(figure 11). Two pairs of the landcover classes show similar EVI values, with less than 0.01 in difference: closed 
evergreen lowland forest (0.4820) and submontane forest 900-1500 m a.s.l. (0.4856), deciduous woodland (0.3936) and 
deciduous shrubland with sparse trees (0.3937). The other landcover classes have EVI values that are not as close.  

Table 2. Landcover classes in Kilombero Valley in the year 2000 (Mayaux et al. 2003:8-11). 
Closed evergreen lowland forest  
 

Forest canopy coverage is greater than 70 % and forest height is above 5 meters, 
located on altitudes up to 1000 m a.s.l.  

Sub-montane forest  
 

Same as closed evergreen lowland forest, but at altitudes ranging between 900 and 
1500 m a.s.l. 

Evergreen montane  Same as closed evergreen lowland forest, but at altitudes above 1500 m a.s.l. 

Closed deciduous forest 
 

Forest canopy coverage is greater than 40 % and forest height is above 5 meters. 
Typical forest type for Tanzania, with diffuse canopy and low density.  

Deciduous woodland  Forest canopy coverage ranges between 15 and 40 % and forest height is above 
5 meters. 

Deciduous shrubland with sparse trees  Forest canopy coverage is less than 15 %, whilst shrub canopy lower than 5 meters 
covers more than 15 %. Hyparrhenia rufa is usually the dominant grass in these 
shrublands, whilst e.g. Acacia sp. is common as the tree cover. 

Figure 10. The x-axis shows number of pixels that are represented, the y-axis shows EVI-values with intervals of 0.022. The scatter plots show EVI change 
between period I (2002-2004) and II (2011-2013), during the dry season (day 153-265) for a.) Kilombero Valley and b.) the Mchombe Ward study site.  
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Open deciduous shrubland  
 

Shrub canopy covers more than 15 %, and is not higher than 5 meters. The 
landcover is void of tree layer. 

Cropland Farmland or sown pasture cover at least 50 %.  

 

Forest cover loss and changes in EVI between period I and II have been compared for the different landcover 
classes (figure 11). In terms of forest cover loss, mainly deciduous shrubland with sparse trees, closed evergreen lowland 
forest and deciduous woodland have been affected. EVI decline has mainly impacted closed evergreen lowland forests, 
submontane forests and closed deciduous forest. Forest cover loss and EVI decline have both affected forest classes, 
except mountain forest (>1500 m a.s.l.). Open deciduous shrubland has had an increase in both EVI and forest cover 
gain. Cropland has had an increase in EVI, but lost forest cover.  

9.7 Analysis 
EVI values in both Kilombero Valley and the Mchombe Ward study site correlate to seasonal precipitation 
patterns, such that EVI decrease in the dry season. But annual precipitation patterns only match EVI change in 
Kilombero Valley and not at the Mchombe Ward study site, (figure 8 and 9). This could be related to local 
factors such as topography, causing the precipitation pattern to differ (Johansson and Chen 2003) locally in 
Mchombe Ward. But since there are no precipitation data available from Mchombe Ward explicitly, it is not 
possible to say how precipitation influences EVI in Mchombe Ward study site in any detail. However, the fact 
that EVI values at the Mchombe Ward study site do not follow precipitation changes as measured at one 
location does not mean that precipitation has no influence.  

The results for Kilombero Valley, together with the seasonal correlations, is in line with other research that finds 
strong correlations between precipitation and vegetation indices (Funk and Brown 2006; Camberlin et al. 2007; 
Kinyanjui 2010). The slight decrease in precipitation, however, is not the only possible factor explaining forest 
cover loss and decrease in EVI values from 2002 to 2013. There has been a decline in EVI for all of Kilombero 

Figure 11. Change in EVI on the left hand y-axis and forest cover change in % on the right hand y-axis, within landcover classes (Mayaux et al. 2003) from period I to 
period II. It also shows the area these landcover classes covered in 2000 within Kilombero Valley, and the average EVI value for each class (based on EVI values from 2002). 
Accuracy of landcover classes (2000) decoded with EVI values for 2002, in EVI values for 2013 checked against Google Earth im agery: 69 % good, 8 % medium and
22 % low compliance. 

2 
1 
0 
-1 
-2 
-3 
-4 
-5 



32 
 

Valley11, and larger areas have lost forest cover than gained it. However, the decrease in forest cover and EVI 
have not been distributed homogenously at the study site, but is, to some extent, clustered. Lowlands and 
forested fringes just below the mountain foot have forest cover (figure 5 a), whilst forest cover (figure 6) and 
EVI (figure 5 b) have increased in the mountain. Mountain forest has also had some forest gain since 2000 
(figure 11). Open deciduous shrubland has increased in both EVI and forest cover. But for most other landcover 
classes, both EVI and forest cover have decreased. What then has happened to landcover where EVI and forest 
cover has changed?  

In Kilombero Valley and in the identified study site, one can see that there is an offset between period I and II 
for certain ranges of EVI values, (figure 10). If the EVI values for the various land cover classes are used to 
interpret changes in landcover, it can be seen that open deciduous shrubland has increased in Kilombero Valley, 
and that forest cover on lower altitudes has decreased for period II compared to period I (figure 11). The 
Mchombe Ward study site, identified as the area with most decrease in EVI and forest cover overlapping (within 
a two kilometre distance from MSABI’s rope pumps), show a larger change in landcover than Kilombero Valley 
in general. For Kilombero Valley, the large majority of pixels in figure 10 a frame the same area in the graph, 
whilst at the Mchombe Ward study site the overlap between period I and II is far smaller, and the offset between 
the periods larger (figure 10 b). At the Mchombe Ward study site, EVI pixels with values ranging from 0.43 - 
0.6 decoded as different kinds of forest covers represented in period I, have to a large extent been lost in period 
II. It appears to have been replaced in period II with vegetation of EVI values ranging from 0.27-0.39, which 
would be decoded as more open landscapes.  

 Verification of findings 
The visual comparison of 1) forest cover loss and 2) EVI decline with Google Earth imagery implies that the 
results correspond to actual landcover, even though the large scale EVI pixels of 250*250 meters sometimes 
caused difficulties in the visual interpretation. The translation of EVI values to landcover classes, however, 
helped in the verification. The compliance between the decoded EVI values for landcover classes in 2000 and 
EVI values in 2002, with visually interpreted landcover in Google Earth and EVI values for 2013 give: 69 % 
good, 8 % medium and 22 % low compliance (for more details see appendix A). Ground reference data 
corresponded well to forest cover loss and EVI values for 2013.   

In the Mchombe Ward study site, there has been an escalation in population increase since 2009, and with that, 
a large increase in agriculture, especially in the areas towards Kilombero River and towards the strip of forest 
(visible in the north eastern corner of figure 7 b) (participant 31, 34, 38, 40 and 4312, 2014 and local manager in 
Mgeta Ward, personal communication, 2014-11-07). Few unfenced livestock were encountered in the area, these 
animals were not allowed to graze within the northern parts of the forested study area, but allowed to be there 
if kept fenced in during the dry season. During the rainy season cattle are allowed to graze in the southern parts 
of the study site, where the land is not suitable for agriculture (participant 31 and 40, 2014). There has been an 
increase in agricultural land use at the expense of tree cover. Most of the area between the study site and the 
main road used to be more or less covered by trees, high and dense vegetation, whilst today it is primarily 
covered by fields (participant 31, 34, 38, 40 and 43, 2014). A seasonal river that passed through the forested area 
in the northern parts of the study site was reported to have shifted its course in 1998, and then again in 2006, 
both times in relation to major floods. Before 1998, the area was said to be popular for fishermen (participant 
38 and 43, 2014). The disappearance of the seasonal river might also have contributed to the decrease in EVI 
values at the Mchombe Ward study site. 

The methodology used by Global Forest Watch has sometimes been criticized for the way in which their forest 
cover gain and loss data are gathered. One critique is that their definition of forest as vegetation covering at 

                                                           
11 The decline in EVI should, however, be contrasted with the uncertainty of EVI values of ± 0.010 (Huete et al. 1994; Gao et al. 2003), since the 
decline in EVI for all of Kilombero is just below 0.010. 
12 Details about meetings with participants are available in appendix C. 
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least 50 % of an area with vegetation higher than 5 meter, allows plantations with high and dense vegetation to 
be labelled as forest. This can cause erroneous conclusions about what kind of landcover development actually 
has taken place (Tropek et al. 2014; Lang 2014). A large plantation belonging to Kilombero Plantation Limited 
(KPL) is situated near the Mchombe Ward study site (the corner of one field that belongs to KPL can be spotted 
in the central western parts in figure 7 b). Ground verification data from parts of the plantation show at least 2-
3 m high vegetation. As Hansen’s et al. (2013) methodology only classifies vegetation 5 meter and higher as 
forest, these plantations are successfully not classified as forested. The risk, however, is that if the shrub on this 
KPL field is allowed to grow, it might become classified as forest, implying that the area has been reforested. 
However, in this study, the KPL fields are empty, as the EVI values are below 0.2 during dry season13. 

9.8 DISCUSSION 
 Site selection methodology   

The method that has been applied to identify landcover change appears to produce good results, yet it might be 
too specific since it only provides a limited selection of study sites to choose from. If the method used in this 
study for site selection was used in another study, the limited intersect result might prove to be problematic. If 
the combination of third party source data used in this study is used in another study, the methodology might 
have to be altered. It would have been inconvenient to have settled on a study site, and then in the field realize 
that the site did not have the type of vegetation changes assumed, without any backup locations to turn to. The 
methodology might have been better if it was less precise, and if areas identified as study sites could have been 
ranked after landcover change. It might have been preferable to have a list of study sites to choose from when 
in the field and faced with accessibility issues and other possible obstacles.  

However, the combination of EVI data, forest cover change data, and landcover classifications produced a 
suitable study site for the following case study on water access. Deforestation clearly shows how the landscape 
has been altered, and EVI and landcover classifications proved useful when landcover changes were to be 
estimated.  

 Landcover changes and possible implications 
The results presented here verify already stated arguments regarding deforestation in Kilombero Valley: 
landcover change relates to agricultural expansion and forest cover loss (RIS 2002; Kangalawe and Liwenga 
2005; SAGCOT 2012, Ntongani et al. 2014). This site selection study, however, looked closer at deforestation 
and EVI decline, at local scales (Mchombe Ward study site), where landcover change is larger than elsewhere in 
Kilombero Valley. This study finds that forests are mainly replaced by agricultural land. This is supported by 
Ntongani et al. (2014), who conducted focus group discussions and questionnaires, which, via multi-response 
analysis, showed that natural forests had been converted into cropland, and also into bushed grasslands and 
settlements. Central parts of the wetland area have been converted into agricultural land (SAGCOT 2012). A 
combination of the displacement of a seasonal river, population increase, and expanded agriculture appear to 
be the major drivers of landcover change at the Mchombe Ward study site. How might these changes in 
landcover affect local livelihoods?  

Where negative EVI values are matched with deforestation, it is possible that water availability has not been 
altered. However, loss of forest cover alters the hydrological landscape by means of processes connected to 
downstream water flows and groundwater recharge (Storck et al. 1998; Sala et al. 2000; Bates et al. 2008; FAO 
2008, 2011; SAGCOT 2012). Trees in general reduce groundwater and streamflow, since the water consumed 

                                                           
13 Another critique of Global Forest Watch data is that it relies on google software belonging to Google, a company that cannot be considered neutral 
(Lang 2014). The same argument could be directed at all data from third party sources used in this study. Neither Google, EU nor USGS are without 
power or interests. This becomes an issue when accessing data free of charge, since data are made available for other reasons than direct cash income, 
and these reasons might not always be communicated openly. Whenever these sources decide they no longer wish to deliver data, research like this will 
be jeopardized. Dependency on this kind of data might be troublesome.  
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by the trees is partially “lost”14 to evapotranspiration (Sandström 1995; Tan-Soo et al. 2014). At a local scale, 
forests regulate water flow and have a mitigating effect on floods, as well as on droughts, since trees maintain 
soil infiltration and influence soil water storage (Sandström 1995; Karancsi 2010; Tan-Soo et al. 2014). Forest 
cover also improves water quality since it reduces sediment transport. (Karancsi 2010, FAO 2008): 

“Forests’ most significant contribution to the hydrological balance of watershed ecosystems is in 
maintaining high-quality water.”        
       (FAO 2008:ix) 

Increase in agricultural practices, in general, decreases local-regional water quality, and increases the risk of soil 
erosion and drought (FAO 2008; Karancsi 2010; SAGCOT 2012). Agricultural practices alter soil structure, 
which tend to result in soil crusting, mainly due to reduced organic content (Kushwah et al. 2001). These 
modifications in soil structure reduce the infiltration capacity of the soil, as well as its water holding capacity 
(Falkenmark and Rockström 1993).  

What the landcover change at the Mchombe Ward study site has caused and will cause, in terms of altering 
hydrological processes, is not yet known, since forest hydrology is site specific and has not yet been studied at 
Mchombe Ward study site. This discussion does not aim at criticizing agricultural expansion or population 
growth. Landcover changes are discussed because of the acute need for improved access to safe water for human 
consumption. Today access to safe water in Kilombero Valley is poor and inequitable according to the findings 
in this study. The situation is not sustainable and it seems as if the future water situation might become even 
more difficult. Water access will probably become more difficult and water quality will probably be lowered in 
open water sources, due to deforestation and agricultural expansion. The population of Kilombero Valley needs 
better access to improved water sources, sooner rather than later. 

9.9 CONCLUSIONS ON SITE SELECTION 
The identified landcover changes showed how open and agricultural lands expand and replace forest cover. This 
change in vegetation can have several effects on hydrological processes. Water discharge in Kilombero Valley 
probably has and will continue to increase, due to deforestation and agricultural expansion. The risk of more 
frequent floods and droughts might increase as the hampering effects on hydrological extremes decrease with 
the loss of forest cover, and as agricultural practices risk further reduction in the ability of the soil to hold water. 
The changes may also have affected, or, in the future, risk affecting water quality negatively. Floods carry 
contaminants, via e.g. latrines or animal faeces, to open water sources. Increased frequency of floods increases 
the risk that surface water quality is lowered. The forest cover's positive effect on water quality, has to some 
degree been lost with deforestation, and replaced by the negative effects on water quality that agricultural land 
has. People in the area, who rely on surface water, risk consuming low quality water more frequently. The 
accessibility of water might have been, or is in the process of being altered. Intensified droughts during the dry 
seasons and relative lowering of water tables risk further complicating water access for the local population.  

The combination of MODIS EVI data, Global Forest Watch forest cover data and Mayaux’s et al. (2003) 
landcover classification, and the combination of these third party source data, produced a study site appropriate 
to this study. The data used are at present freely available online. However, this approach might have to be 
altered before it is applied in other settings. Few study site options were produced, leading to limited flexibility 
in the field if the one identified study site proved inaccessible.  

  

                                                           
14 These “losses” of water through evapotranspiration, could be considered important contributors to precipitationsheds (Keys et al. 2012).  
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10 WATER ACCESS STUDY 

10.1 Study sites – Ifakara and Mchombe Ward 
To start with, these two locations are different, both regarding infrastructure, social aspects, and physical 
landscape changes during the past ten years. Mchombe Ward is situated about 3-4 km from Mgeta, a small 
village where a maintained dirt road and railway pass by, leading into the valley, connecting Mgeta with Ifakara. 
The lack of infrastructure at the Mchombe Ward study site makes transport difficult. Mchombe Ward covers a 
larger area since it represents a ward; however, the term Mchombe Ward study site refers only to the framed 
area in figure 7 b. Ifakara is a rural town of about 82 000 inhabitants (NBS 2012; Mr Galawika, personal 
communication, 2014-11-21) with petrol stations, direct buses to Dar es Salaam three times a day, banks, and 
hospitals. Ifakara is also the administrative centre of Kilombero District, with a population density of about 1 
400/ km2.   

Both areas are experiencing population growth, but the expansion in Mchombe Ward is reported to be more 
recent. Most participants15 in Ifakara are native to Ifakara or have lived there for quite some time. The 
population is nonetheless growing by about 3.4 % per year (Mr. Galawika, personal communication, 2014-11-
21). At the time of the field visit, participants at the Mchombe Ward study site said they had lived there for one 
week to 14 years. People who live deeper in the valley have generally established themselves more recently 
(Kangalawe and Liwenga 2005:971). The participants who had lived in Mchombe Ward for five to ten years had 
witnessed a more recent population growth in the area than prior to 2009, when there were few people living 
there16. Mchombe Ward is regarded as fertile and is therefore popular and expanding fast, according to 
participants. 

Most of the population in both Ifakara and Mchombe Ward rely on farming. Almost all grow rice, and most 
grow maize as well. Poor participants generally survive on their farm produce. In Mchombe Ward, most 
participants live on their farm, and a few of them also have a house in Mgeta. In Ifakara, however, all participants 
have fields at a distance from their homes in Ifakara. Middle-income and poor households generally sell some 
of their farm produce, if monetary funds are required. Since low income participants have limited opportunities 
finding work that is not farm related, together with the fact that they are reluctant to sell their farm produce, 
means that they have limited funds. Many of the low income participants and some of the middle-income 
participants rent the land they farm. The cost of renting land around Mchombe Ward varies, but is on average 
TZS 100 000 per ha per year. Several participants also state that the rent can be paid in bags of whatever is 
produced, e.g. 3 bags of rice per hectare. The participants in Ifakara who rent farmland (not located in Ifakara) 
pay around 50 000 per ha per year. 

Even if farming is the main occupation of most participants in both Ifakara and Mchombe Ward, those living 
in Ifakara have more diverse occupations besides farming. Some women in Ifakara cook food and sell it on the 
street, some braid hair, buy and sell vegetables or coal, some own and run shops, or work at the rice mill; a 
couple of husbands have worked for the government, one internationally, and one women worked as a teacher 
before retirement; and so on. At the Mchombe Ward study site there were almost no other occupation amongst 
participants except farming and keeping cattle. A few women braided traditional wedding carpets to earn 
something extra on the side, and one male participant owned a small shop.  

In terms of improved water sources’ density and amount of water resource development and management, 
facilitators/providers differ between the two sites. Mr Galawika (personal communication 2014-11-21), the 
Water Engineer in Ifakara, mentioned several groups engaged in water resource development and management 
that are not part of the local government. These were Positive Life Association of Nigeria International (PLAN), 

                                                           
15 Interviewed water users are referred to as participants (chapter 12.3). 
16 They could not explain what had happened in 2009 to cause the population increase, except that it was during this period that they experienced the 
landscape and demography of the area changing more drastically. 



36 
 

Caritas, SolidarMed, MSABI, the WB (with their own projects), and religious groups such as missionaries, the 
Catholic Church, the Anglican Church and the Islamic Foundation. The local manager in Mgeta (personal 
communication, 2014-11-07) could only refer to MSABI as an active stakeholder in water resource development 
and management today. The local manager in Mgeta does not receive enough funds from Ifakara to support 
water resource development.  

10.2 MSABI 
MSABI is an Australian NGO started in 2009 as a response to persistent cholera and typhoid outbreaks in rural 
Tanzania's Kilombero Valley. MSABI’s approach to water resource development and management is 
participatory and demand-driven: 

“Our integrated community focused strategy is tailored to meet the specific needs of local communities through 
a participatory and demand-driven approach.” (MSABI 2015 b) 

In 2014 MSABI reported that 230 of their water points (rope pumps), 95 %, were functional (MSABI 2014), 
and 91 % in February 2015 (MSABI 2015 a). However, when all the data were reviewed (2015-02-20) there were 
a total of 322 rope pumps. The status is unknown for 44 of these, which means that the percentage of wells 
known to be functioning is 75 %. These figures are still relatively good, since approximately 25 % of pumps 
installed in Tanzania generally stop functioning two years after installation, and half of all improved water 
sources do not function at all (WaterAid 2009). 

 To deal with bad water quality, MSABI has a set of procedures: “integrated business oriented and market based 
interventions” (MSABI 2015 b). MSABI installs rope pumps, offers micro-insurance services for water point 
maintenance, runs a participatory education program meant to increase awareness of water related issues, 
produces and sells clay pot filters locally to improve water quality, runs water kiosks in Ifakara, and, finally, 
engages in solar driven drip irrigation. However, MSABI argues, and referring to Esrey et al. (1985) and Howard 
and Bartram (2003), water quantity might be of greater importance to household livelihoods than water quality, 
since water from any water source can be treated before drinking.   

 

Two of the major reasons behind Tanzania’s low pump functionality, according to MSABI, are the result of 
difficulties in achieving cost recovery for pumps, and difficulties for people to access spare parts when pumps 
need repairing. Rope pumps are claimed to be superior to other pumps in terms of sustainability. Rope pumps 
are cheaper than other pumps and therefore better for cost recovery in sparsely populated, poor settings. MSABI 
found that spare parts for the shallow rope pumps with a depth of generally 20 meters could be produced and 
made available locally. Rope pumps can provide water of similar quality as more advanced pumps, such as piston 
pumps, if installed correctly (MSABI 2013). When comparing user-satisfaction for piston vs rope pumps, rope 
pumps score higher since they are easier and cheaper to repair. However, rope pumps are more troublesome to 
use (Coloru et al. 2012).  

Table 3. MSABI’s cost plan for different clients, the currency used is TZS 1 600: USD 1 (MSABI a, no date). 

Type of client Clients’ price 
in TZS 

% of 
actual 
cost 

Material Labour Other Total cost 
in TZS 

Community 300 000 24  
Sand, brick, 

gravel, 
water 

 
 

6 people 
< 2 weeks 

Full lodging 
for MSABI’s 

team < 2 
weeks 

927 500 

Private, shared 600 000 32 1 275 000 

Private 3 900 000 100 3 900 000 
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MSABI’s rope pumps and filters are sold to whoever can pay for them (MSABI a, no date). The rope pumps 
are sold at a discount of up to 76 % when shared by communities agreeing to share the water, with people from 
outside of the group covering installation of the pump (table 3). An agreement is then made in a contract 
between MSABI and the client to share the water for free with elders and disabled, and to sell it to others 
(MSABI a, no date). A maximum price is set for water that is sold, and this is also agreed upon in the contract 
for pump installation (Mr. Dale Young, personal communication, 2014-05-20, 2014-05-25 and 2015-02-27). The 
cost of the well, and the possibility of selling water and making money are looked upon as incentives for pump 
owners to keep the rope pumps operational.  

MSABI has expressed an interest in no longer relying on donors and instead have the government step in as 
financial support. This, however, would not change the arrangement between MSABI and its consumers 
(MSABI a, no date). 

MSABI maps all its water sources, like many other NGOs in other African countries inspired by WaterAid. 
MSABI does not only share information about location of their water sources, but also additional information 
about those which are in private or community ownership, when the water sources were built, and whether they 
are up and running, in need of repair, or non-functional (see reference MSABI 2015 a, for link to website).  

11 METHODS 
As the aim of this study is to evaluate the impact MSABI’s water resource development and management has 
on local livelihoods, I have gathered qualitative information on how users from different socio-economic groups 
experience water access and water quality. Primary qualitative data have been needed to verify landcover changes 
identified at the Mchombe Ward study site. Some secondary data from MSABI on rope pump location, status, 
and type of ownership have been used to compare the comments of the participants (MSABI 2015 a).  

11.1 Fieldwork approach  
A great variety of information was needed in order to achieve the aim of the water access study, and to gather 
landcover information for verification of landcover changes. The study sites, Ifakara and Mchombe Ward, were 
identified prior to the fieldwork. However, ground references were necessary to better verify and understand 
identified landcover changes. For the water access study, I collected information on socio-economic status as 
well as information on how water users themselves define water access and quality. Data were collected primarily 
via semi-structured interviews, since these provide broader discussions where participants can share their points 
of views, as well as allowing for pre-determined questions demanding more direct answers (Borg and Gall 1996; 
Hay 2010:110). In general, case studies tend to be exploratory (Eisenhardt 1989; Gerring 2004).It makes sense 
using semi-structured interviews as they allow new and unpredicted perspectives to be expressed. Because 
answers are provided in a setting that influences the phrasing of responses to questions or discussions, it is 
important not to ignore the context in which the answers are given (Secor 2010:195). 

There are numerous issues related to interview situations, like layers of translation errors that might occur from 
participant to translator, and then from translator to researcher. Other concerns with interviews in rural 
communities conducted by foreign researchers are: cultural misunderstandings, power relations, representation 
of respondents, number of respondents, and how respondents benefit from participating in the research (Binns 
et al. 1997; Scheyvens and Storey 2003:149-150; Hay 2010:77-78). Two different study sites and 2-3 transects 
per study site were used to partly come to terms with participant representation. Some classical participatory 
tools are used to come to terms with some of the common interview issues. Ranking of different water sources 
and issues was carried out in order to improve the understanding of access and quality related to water sources. 
Since these methods allow for slow learning through listening and probing into details, triangulation of 
responses, altering and improvising methods and questions in order to increase understanding, the research 
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approach can be classified as a Rapid Rural Appraisal17. Because this approach is aimed at learning rather than 
lecturing, or just extracting certain details, power relations are shifted between informant and researcher and 
colonial patterns challenged (Binns et al. 1997).  

The main critique against participatory tools is not directed towards the tools but at the application of these 
tools. Careless use of the tools does not allow for proper analysis of research (Årlin et al. in press). The usage 
of these tools risks to manipulate and shift focus away from the researcher and put additional responsibility on 
the participants (Swyngedouw 2005). The application of, and intention behind, using a participatory approach 
was not to shift the burden of responsibility to the participants, but for improving learning and mutual 
understanding during interviews. This practice steers focus away from cultural differences and power relations 
and reduces misunderstanding (Årlin et al., in press). Drawings of maps and visits to water sources together 
with participants created common ground for understanding, checking answers with participants and paying 
revisits to participants, have been the main strategies used to achieve participatory checking. To a large extent, 
this study is shaped by and built on participants’ knowledge, but the participants have no responsibility for data 
presented, since collection, handling and presentation have been controlled by the researcher. The researcher 
has sole responsibility for the end product, whilst participants earn credit for sharing their knowledge and 
experiences.  

This study’s methodological approach shares similarities with the Household Water Economy Approach 
(HWEA)18 (Boudreau et al. 2013). HWEA looks at how water access varies with the seasons, and how this 
affects local livelihoods on a household level. HWEA realizes the linkages between access and food, water and 
income, and underlines the fact that these linkages are of great importance in poor rural communities, where, 
to a large degree, people are dependent on their natural environment. Seasonal changes in access to food and 
water, or other necessities, are normally shown in tables and charts so that linkages and potential cocktail effects 
of livelihood stressors can be overviewed. This helps when vulnerable households are to be identified, and also 
provides information helpful in deciding on potential solutions (Coulter et al. 2012; Seaman 2014). 

 Theory in the field - Adaptation of methods 
Seven weeks from early October to the end of November were spent in Kilombero Valley conducting field 
studies. The field visit overlapped with the end of the dry season and the beginning of the rainy season. It was 
necessary to conduct the field studies during dry season and not the rainy season since transport becomes 
difficult on dirt roads when the valley is flooded. The results in this study may therefore be biased towards dry 
season conditions. However, the rainy season was approaching during the field visit, which made it easy to 
discuss both the rainy and the dry season during interviews.  

Since I had never visited rural Tanzania earlier, it was crucial to carry out a pilot-study to test prepared interview 
methods. The pilot-study helped in many ways. It gave me and the field-assistant time to figure out how to work 
together and allowed us to become accustomed to the project. The brief pilot study also allowed us to adjust 
the methodology to better suit the reality of the setting. Both Gasper K.Shuby, the field assistant and translator, 
and I had previously limited experience of this kind of fieldwork. Gasper K. Shubi is born and raised in Ifakara 
and he, as well as his parents, are well known and respected in Ifakara. Gasper K. Shubi has previously worked 
with tourism and at the moment he works at Ifakara Health Institute as a research assistant. The great ability of 
Mr. Shubi communicating with people and making them feel comfortable and safe has been of key importance 
whilst conducting the interviews.  

At the beginning of the pilot study, few of the interviews were recorded, and only notes were taken. Since the 
interviews which were recorded were more easy-going and all participants agreed to be recorded, most 

                                                           
17 There are several participatory frameworks, the approach chosen here could probably also fit into the Participatory Learning Appraisal (PLA) 
framework (IIED 1998).  
18 Also referred to as Water Economy for Livelihoods (WELS) 
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interviews were recorded. However, notes were also taken during all interviews since these helped in keeping 
an overview on what had, and what had not, been discussed. Recordings allowed for a more relaxed and free 
discussion since all the details did not have to be written down. Focus could instead be placed on the content 
of what was discussed, and on potential follow up questions. Notes also proved to be key in participatory 
checking (Årlin et al. in press).  

A mapping method was tested during the pilot study. High resolution Google Earth images had been printed 
and polybagged for use in participatory checking with the participants. The idea was that the participants would 
draw their water sources directly on the map and describe the different water sources characteristics to create 
an overview of the participants’ water usage. The maps were not appropriate for the setting, since people 
approached could not read them and were unfamiliar with maps in general. Mr. Shubi and I attempted to 
improve the maps by marking out key landmarks. The maps continued to be difficult to read, despite the 
improvements and were abandoned for water point mapping. However, the maps worked better when 
discussing landcover changes. They were good for starting a discussion and they provided an overview of the 
current landcover. Maps of water points were drawn by participants in a note book. These drawings proved to 
be rather accurate, in distance and direction for actual water sources.   

It cannot be taken for granted that a person, although agreeing to participate in an interview, feels comfortable 
sharing information and knowledge. One method that worked quite well was to approach people when occupied 
with some small task19. The small distraction allowed the interviews to be conducted in a more informal and 
comfortable atmosphere. With some participants it was possible to join them in fetching water. It was good to 
go with participants to their water sources since that improved the understanding concerning the task of fetching 
water. It often resulted in group discussions at the water sources, allowing for more in-depth specifics regarding 
the water source. However, interviewing whilst walking also meant additional interruptions. It was more difficult 
to take good notes and to make sure that the conversation was being recorded correctly.  

The prepared interview questions (appendix B) were never asked all in sequence. Some of the questions which 
relate to wealth ranking (chapter 12.6) were normally asked first, since these were helpful “getting to know you” 
questions. But not all of them were. Questions about food-safety proved difficult and were normally asked at 
the end of the interview, if the atmosphere allowed for it. The questions were received differently by participants, 
and it was important to be alert and aware of which questions might not be suitable according to the context. 
This was challenging on a couple of occasions when layers of translations made it difficult to read the situation.   

Most interviews started with small groups, which soon grew as neighbours, family and friends got interested 
and joined in. This was not possible to avoid and had both positive and negative aspects. It was helpful receiving 
the opinion of a larger group since  to some degree it verified that what was said was commonly agreed upon. 
The downside was that it sometimes became difficult to distinguish the key participant’s point of view if this 
individual got interrupted. Mr. Shubi did his best to translate all that was said but could not possibly manage to 
translate everything at all times.   

Language issues were challenging, even though the mapping, the visits to the water sources and Mr. Shubi’s 
hard work helped to create a common ground for understanding. Questions which were repeatedly 
misunderstood were altered, or removed. Questions concerning landcover changes were repeatedly 
misunderstood. After some discussion, it was realized that my phrasing of the question on landcover change 
was poor, and that this caused the misinterpretations. Landcover changes was not the term that made people 
think of what had happened in the landscape, whilst “changes in forest cover” or questions on “how the 
agricultural land might have changed in size” were understood and responded to. These expressions had 
consciously been avoided in order to refrain from steering participants’ answers in specific directions. However, 
these kinds of changes in the landscape are so common that when I did not explain that this was what I was 

                                                           
19 Such as peeling peanuts, rinsing salad or spinach, weaving a traditional mat, braiding hair, cooking, fetching water, to give a few examples. 
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after, I was misunderstood. Although adjustments such as these were made, it was not possible to completely 
avoid misunderstandings. 

11.2 Areas of interest  
The interviews were conducted at two locations; the Ifakara and the Mchombe Ward study sites. Transects were 
spread out at the study sites to provide a representative selection of participants covering differences in 
population density and environmental development within the study sites. This strategy was used to improve 
participant representation. At the Ifakara study site 15 participants20 agreed to share their knowledge and to 
assist in the study. At the Mchombe Ward study site 14 participants agreed to contribute. 

Because MSABI’s rope pumps are the water sources of greatest interest to this study, transects have been drawn 
in relation to their location (MSABI 2015 a). Transects were drawn one kilometre westwards from MSABI’s 
rope pumps, stopping every 200 meters21. Two out of three MSABI pumps used as reference for transects at 
the Ifakara study site, and intended to be visited, could not be found in the field. With the assistance of three 
transects at the Ifakara study site it was easy to find participants at even distances. It was far more difficult to 
find potential participants every 200 meters at the Mchombe Ward study site, since this site is less populated. 
Participants are spread out at the Mchombe Ward study site in such a way that it is almost difficult to distinguish 
between the two sub-locations. However, one sub-location covers the still forested area and the other covers 
the more open landscape that is located further south (figure 7 b).  

Since all the participants at the Ifakara study site have farmlands outside of Ifakara it was necessary to create a 
third study site category, this was to make sure that water usage at these remote farmlands is included in the 
water access analysis. From now on these locations will be referred to as Remote Farmlands. Questions during 
the second round of interviews with the participants at the Ifakara study site concerned their Remote Farmlands. 
It was cumbersome to find participants for follow up interviews since the rainy season was approaching and 
many of the participants were about to leave for farm-work. Interviews on Remote Farmlands were not as 
thorough as the interviews covering water usage at the Ifakara- and the Mchombe Ward study sites, since it was 
not possible to visit Remote Farmlands.  

11.3 Participants 
Interviewed water users are referred to as participants. Since the goal is to determine how well MSABI manages 
to provide good water quality equitably, in comparison to other water resource development and management 
facilitators/providers, the users’ perspectives are in focus. Mainly women were approached as women generally 
fetch water. Men generally dig open wells and pay for water resources, so their knowledge and experiences have 
also been of interest to this study. The men interviewed all play key roles in relation to household water access. 
One male participant at the Mchombe Ward study site lives in a single household and accesses water by himself. 
A second man was approached at the Mchombe Ward study site because he is in charge of his community’s 
MSABI pump. A third man at the Mchombe Ward study site was approached because he is fluent in English 
and is engaged in the water situation. At the Ifakara study site fewer men were approached. One older man who 
is fluent in English was encountered along one transect, and came to be a key informant. He originates from 
Ifakara and has been engaged in the management of a major government pump. He shared some valuable inside 
information on local governance issues related to government water resource development and management 
                                                           
20 In one instance there were a couple of families taking part during the same interview and in some cases they gave different answers and were therefore 
separated into participant 25 a and 25 b. In another instance the household that first participated in Ifakara (15 a) could not be found for a second round 
of interviews regarding the water situation at their Remote Farmland. The follow up interview were then conducted with a man who shared the household 
in Ifakara with the women who originally participated, but who did not share their farmland. So the women gave the story about the water situation in 
Ifakara (15 a) and the man (15 b) confirmed and developed on these facts and then mainly gave the story about the water situation on his farmland, the 
remote Remote Farmland story. 
21 200 meter intervals were settled upon as the national goal, on water access, is that no one should have more than 400 meters to safe water. To put the 
interval on 200 meters made it possible to encounter people who live near MSABI pumps, at some distance but still close, at the national distance goal, 
and past that.    
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projects. Apart from these men who were selected for interviews, many others participated during interviews. 
Men quite often joined interviews and interrupted with questions, in most of the cases to tell their story. So 
even if men only represent four of the 29 participants, they have still influenced several of the interviews.    

Some of the participants at the Mchombe Ward study site were singled out as key informants on landcover 
changes. The four participants who were selected have lived at the Mchombe Ward study site for at least 10 
years, and all of them had good knowledge about the area. One of the four participants is a pastoralist, whilst 
the other three participants are primarily farmers.  

Interview situations differed. Some were held with one woman about her household, some in smaller or larger 
groups, normally engaging one women in particular. During some interviews several households were 
represented. One person was always in focus during the interviews, and the voice of this person has been 
allowed to weigh heavier than the opinions of others. All people who participated at an interview are referred 
to as one participant. It was difficult to arrange interviews with only one person since neighbours and friends 
often joined in.  

11.4 Other stakeholders of interest 
People with official positions with regards to water resource development and management in Dar es Salaam, 
Iringa, Ifakara and Mgeta have been interviewed. The conversations held with these individuals have not been 
treated or dealt with in the same way as interviews with water users. The same ethics, however, have been 
applied. Conversations with staff at MSABI and at the local water office in Ifakara, as well as at the governmental 
level in Dar es Salaam, are all referred to as personal communications. These interviews have mainly been used 
for background research on water resource development and management at national, regional and local levels 
in Tanzania.   

11.5 Structure of interviews 
The participants were asked questions covering 2-4 themes, (1) socio-economic aspects relating to wealth 
ranking (chapter 12.6), (2) water access and quality (chapter 13.1.1 and 13.1.2), (3) Remote Farmlands and (4) 
questions about landcover changes. All participants were asked questions relating to theme (1) and (2), all 
participants at the Ifakara study site were asked about Remote Farmlands. A handful participants were asked 
about landcover changes22, mainly at the Mchombe Ward study site. The structure of the interviews for the four 
topics are available in appendix B. Each interview took about 1 - 1 ½ hours. Most follow up interviews were 
slightly shorter than the first round of interviews (more details are available in appendix C). All participants were 
asked if they felt comfortable being named and referred to in this study, and all answered yes. 

11.6 Socio-Economic Groups – Categorizing participant by wealth 
A wealth definition developed for Morogoro by Ellis and Mdoe (2003:1372) was used to categorize participants 
into socio-economic-groups for equity analysis (table 4 and 5). This wealth definition is based on indicators such 
as monetary income, capital in owned land, cattle and other animals23, level of education and food safety. The 
majority of the participants are farmers and or pastoralists. Some who rent farmland pay the rent in bags of rice. 
A majority of the participants do not have a steady monetary income but rely on their farm produce. Hence, it 
would be difficult to evaluate relative wealth amongst participants based on monetary indicators alone. 

Ellis and Mdoe (2003) divide the middle-income category into two categories, totally using four wealth 
categories. In this study three categories have been used to simplify equity analysis: Poor: Middle-income and: 

                                                           
22 Discussions concerning landcover change were held using A3 sized Google Earth images of the area, in scale 1:10000 and 1:5000. 
23 Ellis and Mdoe describe how owning productive assets is key in climbing the wealth ladder, e.g. how chicken can be traded for goats that can be 
traded for cattle that can eventually be traded for land. 
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Wealthy (well off). Participants have been put in the wealth category where most of their wealth indicators 
belong. 

 The middle-income category, however, is a mix of the two other wealth categories24. If participants have 
indicators that correspond to measures which are evenly spread out (e.g. a household that owns 5 ha land but 
has no cattle, no bicycle or car, and no education, meaning that the household corresponds to one measure in 
“well off” and one in “poor”) then the participant is categorized as middle-income.  

 

The majority of the participants were possible to categorize according to Ellis’s and Mdoe’s definition, but four, 
out of the 29 were not. Participant No.11 has an even distribution of wealth indicators between the poor and 
middle-income categories. However, this participant lives in a brick house and her husband used to work for 
the local government. This participant probably used to belong to the middle-income category, but is now 
moving towards the poor-category since her husband has been out of work for a few years. Due to her history 
from the middle-income category, she was categorized as middle-income. Another participant who was difficult 
to categorize has been categorized after analysing household belongings.  

A brick house or a metal roof indicates wealth (D’Exelle et al. 2012) whilst a clay and stick house indicates the 
opposite. Plastic chairs and new aluminium and plastic cutlery have been used as wealth indicators. Worn, mainly 
wooden possessions, have been used as poverty indicators. The four participants who were more difficult to 
categorize are presented in appendix C and D.  

It is acknowledged that this kind of wealth-categorization drastically simplifies reality and only represents a 
snapshot in time (Cleaver and Toner 2005).  

11.7 Definition of Water Sources  
Improved water sources ensure better water quality (WHO and UNICEF 2000) and also tend to improve access 
(Esrey et al. 1985; Howard and Bartram 2003). The definition of improved and unimproved water sources is 
presented in table 6.  

                                                           
24 The middle-income category includes the measure “seasonal food insecurity”, which could also be used as a measure for a poor participant. However, 
food insecurity as a measure for a poor participant would not be associated with certain seasons, as for the middle-income category, but would be 
experienced throughout the year. 

Table 4. The three wealth categories and wealth indicators/measures used 
to evaluate the participants’ socio-economic status. (Ellis and Mdoe 
2003:1372). 

 Table 5. The wealth distribution amongst participants 
with regards to location 

Well off Own ≥ 4 ha land; 5 > cattle; >5-10 goats; ≥ 
primary standard seven in education: Own 
business that is not farm related: Employ 
outside the family: Own bicycles: Do not 
experience food stress. 

  Ifakara 
study site 

Mchombe 
Ward study site 

Well off 4 2 
Middle-
income 

6 9 

Poor 5 3 
Total 15 14 

 

Middle-
income 

Less of the measures above: Get employed by 
those wealthier (or work with something that is 
non-farm related): Experience seasonal food 
insecurity. 

 

Poor Own little or no land; Own no cattle or goats: 
Sell labour and have few/no possibilities to get 
non-farm jobs or to self-employ: Have 
limited/no formal education. 
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Table 6. Definitions of improved and unimproved water sources (WHO and UNICEF 2014:48). 

Unimproved water sources Improved water sources 

Surface waters Unimproved sources Other improved Piped water  
on premises 

Permanent and Seasonal 
rivers, lakes, ponds dams 
and the like.  

Dug wells which lack 
protection to 
contaminants. 

Protected dug wells25 or 
springs, tube wells, boreholes 
and public standpipes or taps. 

Piped water that is 
accessed in the 
household. 

 
At the Ifakara study site, different water sources are available; rain26, rivers, open wells, hand pumps built by 
government, pumps built by NGOs, pumps built using donated funds, private pumps and water sold in bulk at 
peoples’ houses, by street vendors or in water kiosks. In contrast there are only MSABI rope pumps and one 
improved open well available at the Mchombe Ward study site. The fact there were no other pumps at the 
Mchombe Ward study site was not known when the study site was selected. Henceforth, a water source will be 
referred to as WS. The encountered types of WSs have been categorized and are described and defined in the 
following paragraphs.   

 Open Water Sources 
Open WSs are lumped together into one category on the grounds that they are prone to contamination, e.g. 
faecal matter during floods (WHO and UNICEF 2014). Open WSs which have been encountered during this 
study are: protected open wells, open wells, ponds and lakes and seasonal and permanent rivers. Protected open 
wells are considered to be safe WSs, and these belong to the category improved WSs (table 6). Only two out of 
the 34 open WSs are improved.  

 Government Water Sources 
Government WSs cannot be found at the Mchombe Ward study site. At the Ifakara study site the government 
WSs27 are the most common improved WS used by the participants. Some of the government WSs have been 
funded by other water resource development and management sponsors in Kilombero. For example, PLAN 
International donated funds to the local government in Kilombero Valley and were engaged at the Ward level, 
through the government, to establish WSs. PLAN retired from this engagement and stopped their funding some 
years ago. The pumps that were financed by PLAN international are not possible to detect amongst other 
government WSs, unless they happen to be painted in PLANs bright blue signature colour (Mr. Gideon Swallo, 
personal communication, 2014-11-12)28.  

                                                           
25 For an open well to be considered protected/improved, it needs a casing and a cover, or an equivalent, protecting the water in the WS against 
contamination (WHO and UNICEF 2014). 
26 Rain as a water source has been excluded as it constitutes less than 1 % of the national water use (NBS 2010). 
27 This is not the conventional term for publicly financed WSs, as there are several types of governance structures linked to these WSs, whereas only one 
is referred to as government. The most common type is generally referred to as Village Water Committee and is also the oldest originating in 1991. The 
management structures of these were introduced with the new Water Policy. Then there are also Water User Association groups, legal entities, and their 
subordinat Water User Groups, which are less common governance structures of governmentally installed WSs (Moon 2006). It could have been 
interesting to look further into how these different governance structures influence the management of WSs and users’ accessibility. However, it was 
difficult in the field to gain any clarity in how these different groups functioned and it seemed as if all three types of governance groups were referred to 
as association groups. Another reason why these different types of governance groups of government WSs have not been investigated further is that 
there would be too many different water sources to compare in relation to what is being studied.    
28 However, PLAN did not engage in any management of the WSs after they had been installed, so according to both Mr. Gideon Swallo (personal 
communication 2014-11-12) and Mr. Galawika (personal communication 2014-11-21) it would be hard to distinguish PLAN supported WSs from other 
government wells. As PLAN left their engagement in water resource development 2011, they have no longer any status on “their” WS’s. However, both 
Mr. Gideon Swallo (personal communication 2014-11-12), from PLAN International, and Mr. Galawika (personal communication 2014-11-21), the water 
engineer, believe that less than half of PLAN WSs were still up and running. 
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 Private Water Sources 
Private WSs do not necessarily have to be owned by the participants who use them. Private WSs can be shared 
with the rest of the community, without the community having any influence over the private WS management, 
or pricing of water. There are several other types of WSs that could be referred to as private according to this 
definition. E.g., the majority of MSABI’s rope pumps encountered were reported to be private, and are not 
under the influence of the community. However, MSABI’s rope pumps belong to a category of their own and 
should not be confused with the category of private WSs.  

 Unknown Water Sources 
This definition is used in two ways, one referring to the Ifakara study site and the other to the Remote 
Farmlands. For the Ifakara study site, this category implies that water is sold/bought in bulk, and that the water 
originates from a WS which is unknown. It is common that this water is sold by street vendors. Street vendors 
pay additional monthly fees at the WS where they fetch water. The water is sold at random or fixed locations in 
10 - 20 litre buckets (Mr. Brasius Masongera and Mr. Romanus Mchenges, personal communication, 2014-10-
27, 2014-10-30). Unknown WSs refer to any improved WSs at Remote Farmlands29.  

11.8 Sorting data according to definitions  
Once participants, WSs, access and quality had been defined all WSs encountered via participants were sorted 
into tables. Handling and reorganizing data further improved my understanding of patterns within the dataset. 
The information processing of water access and quality was conducted in several steps. All participants’ WSs 
were first ranked according to the identified definitions of water access and quality. Several tables with different 
aspects of quality and access were placed in relation to each other to allow for patterns to emerge. Random 
combinations of quality and access factors were combined to allow for unpredicted patterns to surface. The 
“raw” table, which was used to sort all the WSs after access and quality is available in appendix D.   

Average distances and number of WSs used per participant were calculated for the Ifakara and the Mchombe 
Ward study sites (Remote Farmland was left out due to lack of data). However, it should be noted that the 
sample used to calculate the average distances and amounts of WSs used per participant is small since it is based 
on the group of participants in this project. The differences in average distances and number of WSs are 
therefore not statistically significant, only suggestive. 

Seasonal changes in access have been arranged in a seasonal calendar that resembles the one used in HWEA 
(Holzman et al. 2008; Coulter et al. 2012). Seasonal precipitation data have been combined with seasonal 
agricultural migration, seasonal agricultural practices, and seasonal access and quality related issues.  

12 RESULTS 

12.1 Participants’ definitions of Access and Quality  
The participants’ opinions on access and quality have been used to construct definitions and measures for access 
and quality in the following chapter. This chapter provides a bridge between method and result, since the 
definitions and measures identified here help to sort and structure collected information from participants. 

 Defining Water Access  
Participants’ descriptions of access to different WSs have been used to define access in this chapter. The 
participants shared many definitions of good water access, but valued different aspects quite differently. For 
example, WS accessed, seasonality, locality, participant’s physical health and socio-economic status all affected 
what was considered more or less important in terms of access. The perception of access can be summarized 
                                                           
29 Participants did not know what kind of WS and it was not possible to check. 



45 
 

into a few general bullet points, but the subjective and context-dependent aspects of what is good access for 
each individual might not always entirely correspond equally, and this is important to bear in mind throughout 
this paper. Access factors mentioned by more than two participants have been included in the definition of 
access. The following eight aspects were mentioned: 

(1) Distance to the WS.  
(2) Costs for repairs, monthly payments, TZS/litre, 
installation costs. 
(3) WS runs dry or provides less water. 
(4) Time spent fetching water at the WS (e.g. waiting 
for the WS to refill, long queues).  
 

(5) WS break down or collapse.  
(6) Opening hours. 
(7) Labour needed for maintenance (administrative 
labour and/or physical labour). 
(8) Participant’s influence regarding a WS (e.g. if one 
owns the WS or is part of an association group 
managing the WS – one can decide who is allowed 
access and under what circumstances). 

 Defining Water Quality 
Water quality can be defined in multiple ways. For example it can be defined according to the type of WS the 
water come from (WHO and UNICEF 2014:48) or regarding the water’s chemical composition and potential 
pollutants (MSABI 2013). Determining water quality according to type of WS is not wholly reliable, since an 
improved WS might provide bad quality water, due to faulty construction, accidents, polluted groundwater, or 
age. All water quality comparisons are therefore based on the participants’ opinions about water quality. 
Participants were asked to estimate water quality of the WSs they use, and to define what they meant by good 
and bad water quality. The water quality factors mentioned by at least two participants have been considered 
important enough to be incorporated into the definition of water quality:  

 

                                                           
30 Several WS provided water coloured orange with oily surface (figure 12). Participants referred to this as iron and manganese. What the colour and oily 
surfaces consists of could not be verified by chemical tests. 
31 -II- 
32 A survey on water quality produced by MSABI (c, no date) was used to triangulate the water quality definitions of the participants. MSABI asked 102 
people in Ifakara what they regarded as good water quality. The questionnaire was matched with the participants’ water quality indicators. Health was 
mentioned by 46 % of the respondents, appearance (in this study interpreted as water colour, oily surface and milky particles) was mentioned by 15-16 % 
of the respondents, taste and water temperature were mentioned by 1 % of the respondents32. The water quality indicators as described by participants 
in this study correspond well with those of MSABI’s questionnaire respondents. A second source confirms the reliability of the quality measures identified 
by the participants. Water Point Mapping Tanzania (WPMT)32, identifies colour, milky water, salts and fluoride as water quality indicators (WPMT 2015 
a). WPMT does not use health as a water quality indicator. However, the other three indicators used by WPMT correspond to the water quality indicators 
mentioned by participants in this study.  

 

(1) Positive or negative effects on health. 
(2) Milky particles, orange colour (iron and/or 
manganese30) and oily surfaces (manganese31). Any 
colour of the water indicated bad water quality (figure 
12). 

(3) Water temperature. Cold water implied good 
water quality and warm water bad water quality. 
(4) Salty taste indicated bad quality and lack of taste 
indicated good water quality.32 
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Water quality is just as context-dependent and subjective as water 
access. Generally, iron-rich and/or oily water is not considered 
good for human consumption, but is still used as drinking water 
both at the Ifakara study site and at the Mchombe Ward study site. 
Some participants at both sites refused to use iron-rich and oily 
water for washing since it stained fabric yellow-orange, but they 
nevertheless drank the water. Most participants found rivers and 
open wells to have bad water quality, un-suitable for drinking. 
Open WSs were instead considered suitable for washing clothes 
and for other sanitary purposes. Rosemina Massalalika Matimbwi 
from Chuguni Village at the Mchombe Ward study site mainly 
accessed iron-rich water via a MSABI rope pump. Since she 
refused to have her clothes stained by the iron-rich MSABI water, 
she travelled 1.1 kilometres to wash her clothes in a seasonal river.  

 Defining Measures for Access and Quality 
WSs encountered throughout this study have been categorized as good, medium and bad with regards to both 
quality and access. A WS said to be good for providing drinking water and enlisting no negative comments 
regarding its quality, was labelled as good. The majority of the participants found health to be the most important 
water quality indicator. WSs which participants thought made them sick have been labelled as bad. Appearance 
was considered to be the second most important water quality indicator. WSs with water which participants 
found visually unpleasant, tasted bad and/or was warm has been labelled as medium water quality. When WS 
water quality was not mentioned at all, the WS was labelled as “not clear”.  

Several of the WSs which were labelled as bad water quality were said to look unpleasant, smell and/or taste 
bad, as well as cause negative health effects. It was sometimes difficult to tell whether health issues really could 
be linked to a certain WS. One participant at the Mchombe Ward study site had issues with bad water quality in 
all of her open wells. She said all three WSs were contaminated with faecal matter from both humans and 
animals, since the riverbed she accessed was used as a latrine33. However, it should also be noted that during 
the interview the participant’s children were licking clay from the floor of the house, moulding it into small 
animals and imaginary creatures. The same floor that the children got the clay from was trafficked by hens and 
chickens in search for food, and these animals also defecated on the floor. It is not possible to know whether 
the health issues were connected to the floor, the open well, or both. Several participants said they were not 
sure whether a specific WS made them sick, but that they thought so. Since it was not possible to control the 
water quality, all WSs said to cause harm to health have been labelled as having bad quality.  

Different access issues have been graded differently depending on the magnitude of the issue. Access aspects 
have been divided into two categories: minor and major access issues. These have been defined on a case to 
case basis. An access aspect stated by a participant to be clearly troublesome has been labelled as a major access 
issue. Aspects of access mentioned by participants without being underlined as troublesome have been labelled 
as minor access issues. If a WS has one major access issue or two minor access issues, the WS has been classified 
as good. When a participant has reported about one major access issue and one additional minor access issue 
(or three minor access issues in total) the WS has been labelled as medium in terms of access. If a WS is reported 
as having more access issues than would have been labelled as medium access, the WS has been labelled with 
bad access. However, all WSs with distances over 400 meters have been categorized as major access issues, since 
the MDGs states that safe water should be available within 400 meters (MWLD 2002).   

                                                           
33 A similar statement about the very same WSs was given by another participant, strengthening the argument regarding contamination. 

Figure 12. Water at a government WS which is 
orange and has an oily surface. The water from this 
WS has coloured the bucket in the image orange. 

Photo: Charlotte Flodin 
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A relative aspect has been applied: if a participant uses two WSs, and both rank as having medium access, but 
the participant clearly prefers the access of one of them, then the less-preferred WS will be ranked as bad access 
and the preferred source as medium access. For example, the price of water is judged differently by different 
participants. A bulk price of TZS 100 for 20 litres is considered a major issue for one participant who would 
like to buy this water every day owing its good quality, but cannot afford it. This bulk water has one major access 
issue: it is too expensive for her to rely on, but it has no other access-related issues. This WS should then rate 
as good access, but since her primary WS is labelled as medium access, and since she considers the bulk WS to 
be more difficult to access, the bulk WS is labelled as bad access. Number of minor and major access issues has 
been trumped by participants’ relative preference.  

12.2 Quality of and Access to Water Sources 
Access, quality, location and socio-economic-group status are presented for each type of WS. Open WSs and 
MSABI rope pumps are the only WSs which are present at both study sites. The other WSs are only available 
at the Ifakara study site.  

 Open Water Sources  
At the Mchombe Ward study site and at Remote Farmlands, 35 of 44 WSs are open WSs (figure 13), whilst at 
the Ifakara study site 14 out of 38 are open WSs. A majority of participants access open WSs, 11 out of 15 at 
the Ifakara study site, and 13 out of 14 at the Mchombe Ward study site (figure 14). The two improved open 
WSs are used by wealthy participants, one at the Mchombe Ward study site and one at the Ifakara study site. 
All middle-income participants at the Ifakara study site access open WSs, and four out of five poor participants 
(figure 14 and table 7). The average distance is longest for poor participants at the Ifakara study site; about 500 
meters. Middle-income participants have on average half that distance, and wealthy participants about a quarter 
(table 7). At the Mchombe Ward study site, the average distance is longest for the middle-income participants; 
more than 300 meters. The second longest distance at the Mchombe Ward study site is for poor participants. 
The one wealthy participant at the Mchombe Ward study site who uses an open WS has 40 meters to her 
improved open well. Distances to open WSs are generally shortest for wealthy participants, no matter what 
location.  

Open WSs need to be managed; some even need 
to be re-dug every season, since floods and 
seasonal rivers tend to cause them to collapse. In 
some areas, open wells are troublesome to dig, 
especially during the dry season, since they need 
to be dug deep enough to reach the lowered 
water tables. This is the case in the northern part 
of the research site at the Mchombe Ward study 
site. A relative of one of the participants showed 
us an open well that he, the relative, and others, 
had recently dug. The well was deeper than the 
man was tall. Open wells tend to run dry at the 
end of the dry season. This was stated to be an 
issue at both sites. At the Mchombe Ward study 
site some of the open wells run dry at the end of 
the dry season. Other open WSs do not run dry 
but provide less water than during the rest of the 
year, and the water users need to wait for water 
to refill in the wells when fetching water. 
Participants consider this to be time consuming. 

Figure 13. One of Mr. Njebeles key water sources, located at the Mchombe 
Ward study site. The women fetching water is shorter than the well is deep. 
She has to wait as water in the open well refills. When the photo was taken 
two women were queuing to collect water.  

Photo: Charlotte Flodin 
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A couple of participants at the Mchombe Ward study site access open WSs which dry out completely. One of 
the participants is Mr. Njebele, who travels 1.6 km to fetch water in November/December, when his two main 
open wells dry up (figure 13). Two other participants face the same issue, but need not travel as far to find other 
open wells with water. At the Ifakara study site most of the participants access Lumemo River, a permanent 
river providing water all year around. Only two participants at the Ifakara study site accessed water from open 
wells, and both of these were said to run dry at the end of dry season. When these WSs run dry, both participants 
need to walk further to access water for washing, but neither of them has to walk more than 200 meters.           

Wealth affects access to open WSs at both study sites, but in different ways. At the Ifakara study site, participants 
pay others to fetch water for them. None of the respondents at the Mchombe Ward study site pays anyone to 
fetch water. However, at least one of the middle-income participants at the Mchombe Ward study site can afford 
to use a bicycle during the dry season when he fetches water at remotely located WSs.  

The great majority of all participants’ have access to open WSs. All participants said that open WSs are generally 
turbid34, iron-rich, have oily surfaces, turn muddy and are filled with particles and pollutants during the rainy 
season. All participants relate rainy season and open WSs with contamination and health issues, such as 
diarrhoea, typhus, cholera and amoeba dysentery35. It is common knowledge that floods during the rainy season 
transport contaminants and faecal matter, and that open WSs (if not improved) are more prone to contamination 
than other WSs. The Lumemo River at the Ifakara study site turns black during the rainy season, and most 
participants dread the quality of that water. 

The usage of several opens wells during the same season reflects the relative water quality between open wells. 
At the Mchombe Ward study site, open WSs are used for everything from washing to drinking. At the Ifakara 
study site water from open WSs are mainly used for washing (figure 15). At the Mchombe Ward study site, 
participants use more open WSs per person than at the Ifakara study site (table 7). At least four participants at 
the Mchombe Ward study site use different open WSs for specific purposes based on water quality (figure 15). 
Mrs. Galula considers water quality to be better at one of the two open WSs she relies on. None of the open 
WSs has made her feel sick yet (she moved to Mchombe Ward just a month before participating in this study). 
She uses one of the two open wells for drinking and the other one for doing laundry and for sanitary purposes. 
Mrs. Galula has heard rumours of people using unclean buckets at one of her open WSs. A couple of the other 
participants have similar reasons for using different open WSs for different purposes. Another participant 
prefers the water quality of an open WS to the water she accesses at a MSABI pump near her home. Due to the 
large distance to the open WS, about one kilometre compared to less than 0.3 kilometres to the MSABI rope 
pump, she does not fetch water at the open WS for drinking and cooking, even though she would prefer to. 
Instead she walks to the open WS and does her laundry there. She does this to avoid having her clothes stained 
by the iron-rich water from the MSABI pump.  

Most participants at the Mchombe Ward study site, 11 out of 14, use one or more open WSs for drinking, 
cooking and washing. 9 out of 14 WSs cause health issues. Only one participant boils his drinking water (figure 
15). Six participants at the Mchombe Ward study site drink untreated water which has made them sick. One of 
those is a poor participant and five are middle-income participants. Water from four open WSs at the Ifakara 
study site is treated before drinking. Water from two of the open WSs has made participants ill, whilst water 
from one of those sources is treated prior to drinking (figure 15). 

 MSABI Rope Pumps  
Three MSBAI pumps were encountered at the Ifakara study site, and these pumps are utilized by four 
participants. Two of these pumps were encountered by chance. At the Mchombe Ward study site, four MSABI 

                                                           
34 Turbid water was referred to as milky by participants. 
35 Bilharzia was mentioned by one participant. 
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pumps were encountered but only two of them were in operation. These two pumps are used by three 
participants. The average distance to a MSABI pump is about 200 meters at both study sites (table 7). 

At the Ifakara study site, all MSABI pumps are privately owned. None of the participants pays to fetch water at 
these pumps, or manages these pumps in any way. One participant is frustrated about this as she lives next to a 
MSABI pump which only provides water during the rainy season. The participant is frustrated about the depth 
of the WS, and does not understand why the borehole was not drilled deeper so that the pump could have 
provided water during the dry season as well. She has no idea why the owner does not make sure that the WS 
is improved. The pump is functional, semi-privately owned and has no insurance according to MSABI (MSABI 
2015 a). A second participant has medium access to a MSABI pump and also lacks influence over the pump’s 
operation. This pump is privately owned according to participants, but community owned according to MSABI 
(MSABI 2015 a). A poor participant who accesses this MSABI pump is troubled by the distance from it and 
would like to have been consulted when the pump was installed. Another participant accessing a MSABI pump 
does not either have any influence over it. He, however, is content with the pump.  

At the Mchombe Ward study site one of the MSABI pumps is private according to the users, but according to 
MSABI it is community owned (MSABI 2015 a). This WS is owned by and shared between three families. A 
community pump, according to MSABI, is supposed to be accessible to those in a community who do not have 
a share in the pump. People who do not own the pump might have to pay a fee to gain access. However, access 
to this MSABI pump is only allowed for the families who own it. The wealthy participant belonging to one of 
the families which owns this pump is content with access as well as water quality. Her household shared the 
installation cost of TZS 200 000 with two other families. Her household pays another TZS 5 000 when the rope 
in the pump needs to be changed. The expenses do not bother her. The MSABI pump has improved her access 
to water, even though the rope pump is located further away from her home than her previous WS (an 
unimproved open well). She prefers the access to the rope pump to the open WS, since she no longer needs to 
kneel to access water. The rope pump provides abundant amounts of water all year around, whilst the open well 
used to provide less water during the dry season.  

Likewise, the other functional MSABI pump at the Mchombe Ward study site provides improved water access 
for its beneficiaries. The community which owns this pump is not as well off economically as the previously 
discussed participant. Payments are described as poising a big problem, even though a whole community shares 
the expenses. Two participants access this MSABI pump and each paid TZS 1 000 when the pump was installed. 
The two participants noted different repairs costs. One participant said it costs about TZS 300 and the other 
said it costs about TZS 1 000 per adult.  

Two non-functional MSABI pumps were encountered at the Mchombe Ward study site. Both are community 
pumps according to the participants, and one of the pumps according to MSABI (MSABI 2015 a). One of the 
pumps is mapped wrongly (the pump is missing in MSABI’s map, MSABI 2015 a). At the time of the field-visit, 
the other non-functional pump was functional according to MSABI (MSABI 2015 a)36. According to the 
participants the two non-functional pumps had had maintenance issues before they stopped working without 
being repaired. One participant used to be responsible for one of the now non-functional MSABI pumps. 
According to this participant, the reason why the pump had not been repaired is that the community would not 
contribute enough money to repair it. Two other community members argued that the user group of the MSABI 
pump did not manage to arrange for repairs. Now the community fetches water from unimproved open wells, 
just as before the MSABI pump was installed. A participant described how children played with the other non-
functional MSABI pump, and that the rope snapped many times. Since the pump provided iron-rich water and 
the rope kept snapping, the community stopped feeling motivated to repair it.  

                                                           
36 At the time of the field visit the pump was non-functional, and had been for some time (Researchers observation, November 2014). 
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Three out of four MSABI pumps at the Ifakara study site provide good quality water. One pump runs dry during 
the dry season and provides iron-rich water which is treated by the participant before she or anyone else in her 
household drinks it. One of the functional MSABI rope pumps at the Mchombe Ward study site provides good 
quality water. This is the MSABI pump which is owned by one of the wealthy participants. The other functional 
MSABI pump provides iron-rich water which makes the two participants who use it sick. The two participants 
drink this water without treating it. However, one of them avoid washing her clothes in this iron-rich water.  

There is a mix of socio-economic groups at the Ifakara study site which access good and bad quality water from 
MSABI pumps (figure 14). Mainly wealthy participants at the Mchombe Ward study site have access to good 
quality water. MSABI pumps are the only improved WSs available at the Mchombe Ward study site, except one 
improved open well which is owned by one of the wealthy participants. MSABI’s pumps do not seem to have 
improved water quality for the middle-income and poor participants at the Mchombe Ward study site. 
Nonetheless, MSABI pumps have dramatically improved water access for representatives from all wealth 
categories.  

 Government Water Sources 
At the Ifakara study site, 11 out of 15 participants have access to government WSs. Mainly poor and middle-
income participants at the Ifakara study site fetch water at government pumps. This is the most commonly used 
improved WS at the Ifakara study site (table 7). Participants consider about half of the government WSs to have 
good access, and the other half to have medium access (figure 14). Access is mainly considered poor, since most 
government WSs are locked during certain hours of the day. A fee is charged for access to all eleven government 
WSs. Participants generally pay TZS 500-1000 / month for this. Poor and middle-income participants generally 
pay monthly fees. Wealthy participants either pay when the government WS needs to be repaired, or on occasion 
pay someone to fetch water at a government WS (figure 16 or 17).  

Mrs. Mpili is the chairperson of a popular government pump which provides good quality water. This pump 
was visited on three occasions. At all three visits there was a queue of buckets and people; 73 buckets were lined 
up at one early morning visit. According to Mrs. Mpili, about 20-30 people normally queue at the pump, with a 
total of 132 users (households) fetching water there every day. She spends large parts of her day fetching water, 
both during the dry and the rainy season. The queue starts early in the morning and continues until 2 pm when 
the pump is locked. Access to this pump used to cost TZS 200 / month, but was recently raised to TZS 500, 
since the previous amount did not sufficiently cover maintenance costs.   

If government WSs are compared with other improved WSs available at the Ifakara study site they have slightly 
lower water quality (figure 14). Poor participants mainly access government sources with medium water quality, 
and none of these users treat the water even though it serves as drinking water (figure 15). Middle-income 
participants access government WS with good water quality. One of the wealthy participants fetches water at a 
government WS with medium water quality. The wealthy participant, however, owns a clay pot filter from 
MSABI, which allows her to treat the water and get rid of iron as well as other contaminants. The filter costs 
TZS 30 000 and improves the water quality dramatically in the owner’s opinion. Wealthy participants do not 
necessarily access better quality water from government WSs than middle-income or poor participants. 
However, both the middle-income- and the wealthy participant treat the medium quality water.  

The majority of the participants use water from government WS for domestic purposes, with few exceptions. 
One middle-income participant (coded 22, figure 15) fetches water for washing at an open well next to her 
house. When the well runs dry during parts of the dry season she fetches all her water at the government pump, 
which is located about 200 meters away. Two poor participants primarily use water from government WSs, 
mainly for cooking and drinking. These participants rely on Lumemo River for washing (figure 1837).   

                                                           
37 The mapped homes in the figure are shown only since participants gave their consent. The names of the participants who live at the houses mapped 
in the image are not shared for the sake of the participants’ privacy. 
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The majority of government pumps accessed by poor participants are 15 years old or older. The government 
pumps used by middle-income participants comprise a mix of old and relatively new pumps. The age of a pump 
can influence water quality according to one participant. It should be noted that installation of a new government 
WS costs about TZS 200 000. The final cost is seldom less than TZS 200 000, usually increasing during 
installation (Mr. Galawika, personal communication, 2014-11-21). The cost is normally shared amongst 
community households.  

 Private, Improved Water Sources  
Two wealthy participants own improved WSs. Other participants pay per litre to access water from private WSs. 
One participant at the Ifakara study site owns a pump (coded 26, figure 16). She allows friends and family to 
collect water free of charge, and sells water to people from outside her community. One of the other wealthy 
participants at the Ifakara study site (coded 24, figure 17) accesses water from this woman for free since they 
have family relations. One wealthy participant at the Mchombe Ward study site owns an improved open well. 
This WS was built by the family and is mainly used by them. It is not mapped as an improved private WS but 
as an improved open WS (coded 40, figure 17).  

Both participants who own improved WSs have their WS next to their houses. The private pump at the Ifakara 
study site cost about TZS 500 000 to install. The improved open well at the Mchombe Ward study site was said 
to cost nothing but to have been labour-intensive to build, since it is deep and protected with bricks all the way. 
Initial funds or labour are the main access hurdles described by the two participants with private WSs. None of 
them mentioned maintenance as an issue.  

Three out of the five participants with access to (owning and/or accessing) private improved WSs are wealthy; 
one is middle income and one is poor. The middle-income and poor participant pay per bucket at the privately 
owned WSs (coded 16 and 23, figure 16). The poor participant has bad access to the private WS as she can only 
occasionally afford the water from there. She was interviewed with three other women in similar economic and 
water access situations. These women said that they buy water from the private WS at a discount. Instead of 
TZS 100-200 / 20 litre bucket they pay TZS 50. This was also confirmed by the private WS owner. The other 
participant who buys private water, the middle-income participant, also buys private water in bulk when she 
cannot access water at her ordinary MSABI pump. The MSABI pump runs dry in the dry season, and she then 
has to buy water from a private WS, where she pays per bucket of water.  

Quality of private WSs water is good. Private WSs are of importance for middle-income and poor participants 
as buffers when ordinary WSs fail. Social relations improve access to private WSs. Private WSs are too expensive 
to be used as primary WSs for middle-income and poor participants. None of the participants relies only on 
water sold per litre. Water which is sold in the street per bucket by privet people costs TZS 50-500 / 20 l bucket. 
According to the Water Engineer at the Ifakara study site, people should access 55-60 litres of water per person 
/ day (Mr. Galawika, personal communication, 2014-11-21). If we imagine a household of 4 using 55 litres per 
person / day, this means that a household would have to pay TZS 16 500-165 000 / month, depending on the 
price38. The minimum wage for someone working in the agricultural sector is TZS 3 846.50 / day, which 
corresponds to about TZS 100 000 / month (Ministry of Labour and Employment 2011). 

 Unknown Water Sources 
These WSs at the Ifakara study site are similar to the private WSs, but are only used by one poor and one middle-
income participant. Access to unknown WSs at the Ifakara study site is charged per bucket. These WSs are 
considered to provide good water quality and to be expensive (coded 22 and 25, figure 16). The unknown WSs 

                                                           
38 Household members * days in a month * buckets (number of 20 litre buckets per household member per day) * cost. A family of four, each person 
use ~55 litres of water per day: 4*30*(55/20)* TZS 50 = TZS 16 500 or 4*30*(55/20)* TZS 500= TZS 165 000. 
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at the Ifakara study site are mainly backup WSs. Unknown WSs at Remote Farmlands cannot be discussed in 
any detail, since not enough information was collected regarding them. 

12.3 How to read the following figures 
Water access and quality have been ranked and are schematically presented in following figures (14-17). The 
Ifakara and the Mchombe Ward study sites are presented separately in each figure, and Remote Farmlands is 
presented only in figure 14. Participants socio-economic status is colour coded; blue indicates wealthy 
participants, purple indicates middle-income participants, and red indicates poor participants. The number 
preceding each WS symbol is a code which corresponds to the participant using that specific WS. The codes 
can be used to retrieve more details from appendix C and D. Different WSs are indicated by different symbols:  

  = River / Pond,  = Open Well,  = Improved Open Well,  = Government pump, = MSABI pump, 

= non-functional MSABI pump39,  = Donated Pump,  = Private Owned Pump,  = Unknown WS 

 

In figure 15 some symbols have been split into two, shown about half the size of the other symbols. This 
indicates that the same WS corresponds to more than one option along the X-axis; for example, WSs which are 
used for cooking and washing but not for drinking (figure 15). Water which is treated is followed by an *. WSs 
within parentheses indicate WSs rarely used by participants. These are normally backup WSs. Unimproved WS 
quality is based on the dry season, since all unimproved open WSs have bad water quality during the rainy 
season.    

In figure 16 and 17, access costs are represented on the X-axis. A WS which is labelled as “Free” is completely 
free of charge. “Pay when repair” means that participants accessing this WS only pay when repair-costs need to 
be dealt with. “Per month” mean that participants pay a set sum every month; however, they might also need 
to pay additional fees whenever the WS breaks down, but this varies. WSs which are charged per bucket, 
“TZS/litre”, do not have any additional fees. “Pay for private pump” (Ifakara) means that the total construction 
costs were paid by no more than one household. It also includes maintenance costs as well as possible income 
if the water is sold. “Pay for community pump” (Mchombe Ward study site) implies the same as “Pay for private 
pump”, but the installation and maintenance costs, as well as possible income, are shared amongst more than 
one household. 

 

                                                           
39 Only plotted for the Mchombe Ward study site, since there are relatively few improved WSs at this study site.  
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Symbols used for wealthy participants’ improved WSs at both study sites are clustered in the good access/good 
quality box (figure 14). Only one of the improved WSs, accessed by a poor participant, has both good quality 
and access. Quality and access at the Ifakara study site are better for wealthy participants than for those who are 
poor. Water access and quality decreases for poorer participants along a wealth-related gradient. The same 
wealth-related pattern is visible at the Mchombe Ward study site, but mainly for unimproved open WSs.   

10 out of 14 participants at the Ifakara study site access only unimproved open WSs at their Remote Farmlands. 
This ratio is the same as for the Mchombe Ward study site. Most participants at the Ifakara study site said that 
the open WSs they accessed at Remote Farmlands are close to their fields and temporary houses (huts normally 
built with sticks and clay). Three out of four of the improved WSs at Remote Farmlands are located at distances 
greater than one kilometre. These WSs are only utilized occasionally and not on daily basis. The one exception 
is a wealthy participant, who accesses one improved WS located 500 meters from his farmland.  

  

ACCESS VS QUALITY – IFAKARA 
Access → GOOD MEDIUM BAD Not clear 
Quality↓ 
GOOD 10 *20 *24( *) * 26  

14 18  

15a  

(10 *) 

11 13 *22 16   

19  

 

(22 ) 

(23 )(25 ) 

 
 

MEDIUM 
(Iron-rich/ 

Milky) 

24 * 

13 * 

17  23  
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25   
  

 
 

 

BAD 
(Sick) 20 *( *) 

18  
19  

 
(11 *)13 (14 ) 16 22  

15a (19 ) 

(10 ) 
11   
23 (25 ) 

  

not clear    (17 ) 
ACCESS VS QUALITY - MCHOMBE WARD 

GOOD 40  
30  

 31      

MEDIUM 
(Iron-rich/ 

Milky) 

32  
 

36 42 * 
39   

38 (42 *)  

BAD 
(Sick) 

38 29 30 33 34 36 42 * 
43  

29 37  
35  

37  
 

  

Not clear     
Water Sources at - REMOTE FARMLAND 

Poor 15b( *) *17 19 23 25   Stay at Remote Farmland 5 months/year (average) 
Middle-income 11( ) *13 14 16 *18  22   Stay at Remote Farmland slightly longer than 4 months/year 

(average) 
Well off 10 * *20 *26 * Stay at Remote Farmland slightly shorter than 4 months/year 

(average) 
Figure 14.  = River / Pond,  = Open Well,  = Improved Open Well,  = Government pump, = MSABI pump, = non-functional MSABI 

pumps,  = Donated Pump,  = Private Owned Pump,  = Unknown WS, blue symbols = wealthy participants, purple symbols = middle-income 
participants, red symbols = poor participants, * = water is treated, () = seldom used. How the figure is to be read is described in greater detail in the beginning 
of this chapter (13.3). 
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All wealthy and some middle-income participants at the Ifakara study site access improved WSs with good water 
quality used for all purposes (figure 15). This means that less time is needed for transports between different 
WSs. At the Mchombe Ward study site, only wealthy participants use good quality water for all purposes. 
Middle-income and poor participants at the Mchombe Ward study site mainly access open WSs which are used 
for all purposes. In relation to the Ifakara study site, fewer participants at the Mchombe Ward study site use 
different WSs for different purposes. To be able to use water from improved water sources for all purposes is 
a privilege reserved for the wealthy participants, especially at the Mchombe Ward study site.  

  

Quality – IFAKARA 
Usage → All Drink Cook Wash Not clear 

Quality↓ 
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Quality – MCHOMBE WARD 
GOOD 31  40  

30  

    

MEDIUM 
(Iron-rich/ 

Milky) 

32 42 * * 
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36  36  36 38   

BAD 
(Sick) 

29 30 33 34 37
42 * 
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38   
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38  
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29  
35  

 
 
35  

Not clear      

Figure 15.  = River / Pond,  = Open Well,  = Improved Open Well,  = Government pump, = MSABI pump, = non-functional MSABI pumps,  
= Donated Pump,  = Private Owned Pump,  = Unknown WS, blue symbols = wealthy participants, purple symbols = middle-income participants, red symbols 
= poor participants, ½ sized WSs symbols = used for several purposes, * = water is treated, () = seldom used.  How the figure is to be read is described in greater detail in the 
beginning of this chapter (13.3). 
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Cost/Health – IFAKARA 
Cost→ Free When 

repair 
Per month TZS/litre Pay for private 

pump Health↓ 
GOOD (10 *)20 *(24 *) 

18  
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24 * 
 

 
11 13 *14 22  
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(10 *)24 * 
16  (22 ) 
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Other use 20 * 
(11 ) 13  (14 )16 18 22  
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Not clear  (20 *) 
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Cost/Health - MCHOMBE WARD 
Cost→ Free When 

repair 
Per month TZS / 

Litre 
Pay for 

community pump Health↓ 
GOOD 40   

30  
  31  

 
MEDIUM 
(Iron-rich/ 

Milky) 

 
32 42 * * 

    

BAD 
(Sick) 

29 30 33 34 36 37  
42 * 
35 39  

    
38  
43  

Other use 36 38     29  
Not clear      

Figure 16.  = River / Pond,  = Open Well,  = Improved Open Well,  = Government pump, = MSABI pump, = non-functional MSABI pumps,  
= Donated Pump,  = Private Owned Pump,  = Unknown WS, blue symbols = wealthy participants, purple symbols = middle-income participants, red 
symbols = poor participants, * = water is treated, () = seldom used. How the figure is to be read is described in greater detail in the beginning of this chapter (13.3). 

 

Water bought in bulk at the Ifakara study site is regarded to have the best water quality (figure 16). This is the 
most expensive WS. The second best water quality is provided by MSABI’s rope pumps free of charge. The 
third best water quality at the Ifakara study site is provided by government WSs, and participants are generally 
charged a monthly fee for this water. Poor participants mainly access government WSs, which are improved 
WSs with the lowest average water quality. The five price intervals are rather evenly distributed amongst all 
socio-economic groups at the Mchombe Ward study site. However, this is not the case for water quality.  
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Cost / Access – IFAKARA 
Cost→ Free When repair Per month TZS/ 
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Pay for private 

pump Access↓ 
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Cost / Access – MCHOMBE WARD 
Cost→ Free When repair Per month TZS / 

Litre 
Pay for community 

pump Access↓ 
GOOD 40  

32 29 30 33 34 36 42 * 

 

30  
 

   

38  

43  
MEDIUM  

36 42 *29 37  

35 39  

     31  

29  

BAD 37 38  (42 *)     

Not clear      

Figure 17.  = River / Pond,  = Open Well,  = Improved Open Well,  = Government pump, = MSABI pump, = non-functional MSABI pumps, 

 = Donated Pump,  = Private Owned Pump,  = Unknown WS, blue symbols = wealthy participants, purple symbols = middle-income participants, red 
symbols = poor participants, * = water is treated, () = seldom used. How the figure is to be read is described in greater detail in the beginning of this chapter (13.3). 

At the Ifakara study site, primarily wealthy and some middle-income participants are able to have good access 
to WSs free of charge (figure 17). One poor participant accesses good quality water for free, but she has medium 
access instead of good access to this WS, and feels frustrated that she had no influence during the installation 
of the WS. There is no similar pattern at the Mchombe Ward study site, since access to improved WSs is 
associated with costs for all socio-economic groups. Access, in relation to cost, at the Mchombe Ward study 
site is worst for one of the wealthy participants. However, this is the only participant at the Mchombe Ward 
study site who is content with the water quality at a MSABI pump. 

12.4 Distance to Water Sources 
At the Ifakara study site, distances to WSs vary with wealth. Poor participants have the greatest distances (on 
average 270 meters), whilst wealthy and middle income participants have comparable distances (on average 130-
140 meters, table 7). Poor participants rely on open WSs even though there are improved WSs located closer to 
their homes (figure 18). The average distance for poor participants to open  
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 WSs is about 500 meters, whilst it is 220 meters, on average, for the 
middle-income participants, and 110 meters, on average, for the 
wealthy participants. Figure 18 gives an example of how distances to 
WSs differ between wealth groups in Ifakara. Poor participants at the 
Ifakara study site say that improved WSs with good water quality are 
too expensive for them. One of the poor participants (the red triangle 
closest to the centre of figure 18) relies mainly on a government well 
for which she pays a monthly fee. This WS often breaks down, and 
when it does she needs to fetch water elsewhere. She usually 

buys water from a private WS located just north of where she lives. But 
since this water is expensive in relation to her economic situation, she 
can only afford to collect some of the water she needs from this WS. 
This expensive, good quality water is mainly used for drinking. To be 
able to fetch enough water for her household needs, she relies on the 
water which is available for free at Lumemo River, located more than 
600 meters from where she lives. The other poor participant mapped 
in figure 18 has similar reasons for why she uses the remotely located 
Lumemo River. 

The middle-income participants have the longest distances to WSs at the Mchombe Ward study site, and the 
wealthy participants have the second longest distances. Wealthy and middle-income participants can afford 
different types of transport. For example, one wealthy participant owns a car and one middle-income participant 

Table 7. WSs per household S/H, and average distance to 
WSs at the study sites. Pumps and open WSs / participant, 
and distance to WS, are compared for the study sites, the 
wealth categories, and for the different WSs. These figures have 
only been calculated for WSs which participants said they still 
use. (Non-functional MSABI sources have not been included). 
Distances are based on coordinates and not on true walking 
distances. 

 

IFAKARA 
 

 
MCHOMBE 

WARD 

km 
/WS 

WS 
/perso
n 

Km 
/WS 

WS 
/perso
n 

TOT 
/person 0.19 2.3 0.21 1.5 

OW 0.27 0.8 0.19 1.1 
Gov 0.11 0.6 - - 

NGO 0.17 0.3 0.24 0.3 
Other 0.17 0.5 - - 

Poor 
TOT /person 0.27 2.4 0.09 1.7 

OW 0.48 0.8 0.12 1.3 

Gov 0.15 0.8 - - 

NGO 0.23 0.2 0.05 0.3 

other 0.19 0.6 - - 
Middle-income 

TOT/person 0.13 2.3 0.34 1.7 

OW 0.22 1.2 0.41 1.6 

Gov 0.09 0.8 - - 

NGO 0.08 0.3 0.28 0.1 

other - - - - 
Well off 

TOT/person 0.14 2.1 0.21 1.0 

OW 0.11 0.5 0.04 0.5 

Gov 0.09 0.3 - - 

NGO 0.21 0.3 0.39 0.5 
other 0.15 1.0 - - 

     

Figure 18. The outskirts of Ifakara, south 
west of the centre. The differences in distances 
for different socio-economic participants to 
access water points0.  

Distance to water sources 
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owns a bicycle. None of the poor participants had any such means of transport which could be used to improve 
access to remote WSs.  

12.5 Seasonal impacts on water access and quality  
If quality and access is compared for the Ifakara study site and more peripheral locations such as the Mchombe 
Ward study site and Remote Farmlands, the differences in access to water and the quality of that water is sharp. 
All participants at the Ifakara study site stated that both access and quality of water in Ifakara is good in relation 
to Remote Farmlands. The water situation at the Ifakara study site is more stable compared to the more remote 
locations. Access to water, and quality of that water, is fairly uniform throughout the year at the Ifakara study 
site. In October to December water access becomes more troublesome at the Ifakara study site, since lowered 
water tables make some WS run dry, or provide less water. Queues to WSs and time spent on fetching water 
increases during the dry season. Water quality at the Ifakara study site is rather constant throughout the year. 
Seasonal changes cause greater fluctuations in water access and quality at the peripheral locations compared to 
the Ifakara study site. WSs run dry or provide less water in October to November (figure 19), forcing participants 
to find other WSs at greater distances. Open WSs tend to be contaminated and provide bad quality water in the 
rainy season due to floods. Participants get sick from bad water quality. 
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 During the rainy season all participants at the Ifakara study site go to their Remote Farmlands, where the 
majority of the participants accesses unimproved WSs (figure 14 and table 7). About a third of participants in 
this group access improved water at their farmlands. Almost half of these participants treat water before 
drinking, but the majority do not. All the wealthy participants at the Ifakara study site treat their water. A couple 
of the middle-income participants do so, and one of the poor participants (figure 15).  

Participants go to Remote Farmlands just about the same time as the rains start in November/December to 
start preparing their fields (figure 19). Water from open WSs at Remote Farmlands has lowest quality levels 
from December to April, which is exactly when the farmers spend time there. How often the participants are 
able to travel between Ifakara and Remote Farmlands depends on the distance to the farm, type of transport 
required to reach the farm, as well as on the participants’ ability to afford transport. Some participants with 
farms close to Ifakara go and return on the same day, if it is not a busy agricultural period. Several of the wealthy 
participants as well as a few middle-income participants said they hire people to weed at the beginning of the 
year. Poor participants migrating in order to farm for longer periods compared with middle-income and wealthy 
participants is related to transport costs, land-value and the division of labour.  

12.6 Amount of water used 
For participants who have to travel long distances to WSs, the amount of water fetched by them decreases in 
the dry season. One participant, Mr. Njebele, at the Mchombe Ward study site, normally fetches about 40-70 
litres of water per day from open wells located 0.4-0.6 kilometres from his farm. When the open wells run dry 
in November - December, he is forced to travel about 1.6 kilometres to fetch water at open wells in the dry 
riverbed. Mr. Njebele fetches two 20 litre buckets and shares those buckets with two family members at his 
farm. Mr. Njebele lives in Mgeta, and in Mgeta he accesses water from an improved, 12 meter deep open well 
located in his yard. He does not know how many buckets of water are fetched from this well every day.  

When access to water is improved, the amount used per day increases. One example of this is represented by a 
group of women at Chuguni Village, Mchombe Ward, who used to fetch water in a river before it changed its 
course in 2006 due to floods. One of the women, Mrs. Simon, who lives in a six member household, moved to 
Chuguni Village in the same year, but before the river changed its course. Mrs. Simon said she used to fetch 
about 100 litres per day from the river before 2006. She also stated that access to water from the river was easy 
because, if not from the river itself, it was easy to access by digging shallow open wells in the dry river bed. 
Once the river changed its course, the men in the community were forced to dig deep open wells (compared 
with the shallow open wells in the river bed). From these Mrs. Simon fetched about 60 litres per day during the 
rainy season and about 40 litres per day during the dry season. Some years after the river changed its course, the 
community of Chuguni Village decided they needed a pump, and in 2011 a MSABI pump was installed. Mrs. 
Simon does not know how many buckets of water she fetches every day from the MSABI pump. Since access 
has improved dramatically she does not think of the water volumes anymore. Her home is located no more than 
50 meters away from the pump, and the system facilitates her fetching the water.  

12.7 Quality vs Access 
Participants were asked what they considered was the most acute issue at hand: water quality or access to water. 
One participant at the Mchombe Ward study site strongly argued that access was the main issue, since one first 
needed to access water; once one had access, then one could start worrying about water quality. The same 
argument is presented by MSABI (MSABI 2013; Esrey et al. 1985; Howard and Bartram 2003). However, at the 
Mchombe Ward study site, water quality is generally regarded as a more important issue than access. Participants 
access open WSs and most of the participants can dig new open wells closer to home or dig existing wells 
deeper, to gain access to water. So access can be improved even if it is labour intensive and might be difficult. 
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However, the participants with worst water access argued that water access is of greater importance than water 
quality. These two participants treat their water, thus solving the water quality issue40.  

Participants at the Ifakara study site mentioned water access as the main issue. The average participant at the 
Ifakara study site has access to 2.3 WSs within an average distance of 200 meters (table 7). Water quality is 
regarded to be an issue as well, especially where pumps provide iron-rich and oily water, or when latrines 
overflow during the rainy season, polluting shallow pumps and unimproved open WSs. The majority of the 
participants at the Ifakara study site are frustrated over having to walk to the WSs multiple times a day and to 
wait. Population increase and increasing pressure on existing pumps were mentioned by most participants at 
the Ifakara study site. Some participants were frustrated about the cost of good quality water sold in bulk (figure 
16). Good quality water, although generally close to home, is not affordable, or not possible to access for other 
reasons.  

12.8 Worries 
At the Ifakara study site, most of the poor and middle-income participants worry about the water situation, 
whilst the majority of the wealthy participants do not. One wealthy participant at the Ifakara study site stated 
that the reason he does not worry about the situation is because he is so used to it, not because he does not see 
that the situation is bad. He also added that many people are complaining about the bad water situation, and 
that these will make a difference in the long run. Other participants expressed the same feeling, but more 
vaguely. At the Mchombe Ward study site one of the poor participants is worried about the water situation. She 
is one of the three participants at the Mchombe Ward study site who access improved water from a MSABI 
pump. The water is iron-rich and makes her feel sick, and this is why she is worried. When the MSABI pump 
was built she thought the community’s water situation would improve, and it did so, but only partly, since the 
quality of the water is still bad. She worries about the future, in case the water quality does not improve. The 
other two poor participants at the Mchombe Ward study site do not worry about their water situation, even 
though they access water they themselves define as bad. None of the two wealthy participants at the Mchombe 
Ward study site worries about the water situation for his/her own sake. However, one of them stated that 
deforestation and agricultural expansion ultimately will cause alterations in the hydrological properties of the 
landscape.  

12.9 Demands / Complaints 
About half of the participants in the group who said they worry about the water situation at the Ifakara study 
site have complained about it to the local authority. Two participants complained about their water situation at 
the Ifakara study site. One of the complaints concerned a government pump which was too expensive for the 
community, both to install and to manage, due to issues with corruption within the user group. The complaints 
and loan requests were not heeded, and the deep, expensive, engine-driven pump was abandoned.  

Another complaint concerned a government pump which was mismanaged by a local user group. One woman, 
together with her community, managed to force the old user group to leave. Then a new user group was selected. 
The new user group’s connection with a civil servant is described as key to how they manage to take good care 
of the WS. Two other participants from Ifakara complained to the local authority about their water situation at 
Remote Farmlands. One of the participants received a response from the local authority saying that the 
community had to build brick houses (to make the area look like a village) before help with water resource 
development would be considered. This participant never received any help. Another participant who 
complained was promised that she would receive help, but the help never arrived.  

At the Mchombe Ward study site, two middle-income participants complained about the water situation to the 
local authority. One of them was heard, the other one was not. The one who was heard lived in Chuguni Village. 

                                                           
40 Greater amounts of wood are available in the forested northern parts compared with the southern parts of the Mchombe Ward study site. 
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After the local village chief had approached the local authority in Mgeta with the village complaints, the manager 
of the local authority put Chuguni Village in contact with MSABI. The manager at the local authority in Mgeta 
has not received any money for water resource development and management from Ifakara since 2008 (local 
manager at Mgeta Ward, personal communication, 2014-11-07). The only reason they know of for the lack of 
financing is that Ifakara had already exhausted its budget early in 200841. Since then they have been looking at 
alternative ways of continuing water resource development. One solution has been to inform communities such 
as Chuguni Village about MSABI. The authority in Mgeta thinks highly of MSABI, because MSABI covers the 
more expensive aspects of community pump installations via donated funds. The manager at the local authority 
in Mgeta believes that communities are content with the MSABI pumps so far (local manager at Mgeta Ward, 
personal communication, 2014-11-07). Another participant at the Mchombe Ward study site who complained 
to the local authority in Mgeta about the poor water situation was promised a tap at the time. Now, ten years 
later, nothing has happened. One participant said that she has never complained to the local authority at Mgeta, 
since it already knows how bad the water situation is and still does nothing about it. This woman belongs to a 
community which had a MSABI pump installed. The pump broke down some time ago and has not been 
repaired. Several of the participants who recently moved to the Mchombe Ward study site said they were too 
new to the area to have had time to demand water resource development.    

12.10 What would you do if your water situation improved?  
So what if the participants had the same access to water as people in more affluent parts of Tanzania? 
Participants at both study sites said that they would spend more time doing housework. In general, participants 
said they would spend more time on already established projects, but also start new ones. Several participants 
at the Mchombe Ward study site mentioned weaving traditional mats and spending more time in the fields, 
whilst the answers at the Ifakara study site were more business-oriented, for example breeding hens for selling 
at the market and expanding underwear or braiding businesses.  

One wealthy participant at the Ifakara study site who had a pump built at her house a few years ago said that 
she had more time for resting nowadays. Another wealthy participant at the Mchombe Ward stud site who had 
her water access improved said she spent more time fetching water. The water is now so close to her house that 
there is no limit to how much she can fetch.  

13 DISCUSSION – How well does MSABI manage to improve water access equitably 
in Kilombero District with regards to: 

13.1 Socio-economic groups? 
The findings in this study support the conclusions reached by WaterAid (2009): water access is better developed 
where people are wealthier and where the population is denser. Wealthy participants have best access to WSs 
with the best water quality and carry out water treatment to a larger extent than other socio-economic groups. 
Compared with poor participants, middle-income participants have better access to water, and also have access 
to better quality water. Poor participants have least accessibility to water sources at the Ifakara study site, and 
access lower quality water compared with other participants at both study sites. Tucker et al. (2014) found similar 
patterns in Ethiopia in terms of water access; poor households access the less attractive water sources. Improved 
water sources are associated with high access costs, which is one of the main reasons why poor households use 
them less often than wealthy ones. Tucker et al. (2014) discuss whether people who live next to improved water 
sources have access to those water sources. Water sources may break down, run dry, or become unaffordable. 
This was frequently encountered at both the Ifakara study site and the Mchombe Ward study site. At the Ifakara 

                                                           
41 The statement that water resource development stopped in 2008 is, to some extent, supported by WPMT. Data are available for installations of WSs 
in Mchombe Ward. Figures are presented in ten year intervals, and the interval 2001-2010 for Mchombe Ward show that 28 WSs were installed: and 
since then, 2 more water points have been installed (WPMT 2015 b). 
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study site, several poor participants preferred good quality water from private water sources, but could only 
occasionally afford this water. Middle-income participants at the Mchombe Ward study site did not manage to 
organize repairs for their MSABI pump, and therefore returned to using open wells. 

So the rural poor, the group with the most pressing need for water resource development, represent the group 
in society that receives least of it, even though poor households are a key target group for the MDGs water and 
sanitation goals (WHO and UNICEF 2014). But how does MSABI perform “equity in safe water access” with 
regards to equity amongst different socio-economic groups, in contrast to the other types of water sources 
identified?  

All private water sources, as well as the majority of government ones, were reported to provide good quality 
water. Government and private water sources were the only ones possible to access at the Ifakara study site. 
But most of the government and private water sources charged a fee for the water, and none was available free 
of charge for poor participants. At the Ifakara study site, MSABI stands out in terms of making good quality 
water available free of charge for participants from all socio-economic groups. Solkie et al. (2003) mention that: 

“In Tanzania there is no water for free arrangements that would ensure that even the poorest of the poor access 
water, at least for basic needs. This shows that, in future, and with the increasing trend of increasing economic 
gap, the poor will not access water at all and will be extremely marginalized, if the situation is not checked. 
This deprivation would mean denying them their basic and only source of livelihoods.”  

(Sokile et al. 2003:1022) 

The fact that participants are able to access safe water free of charge via MSABI does not mean that water access 
is equitable in terms of durability and management, or that water sources are kept functional and accessible on 
terms welcomed by users from all socio-economic backgrounds. MSABI rope pumps at the Ifakara study site 
are private, and it is not possible for the users to influence how the water sources are managed. Therefore they 
cannot complain when pumps are out of order, run dry or provide bad water quality. MSABI pumps have had 
breakdowns without the users being able to repair them, since the pumps are private property. Free access could 
also end if a MSABI pump owner started to charge access, in line with recommendations from MSABI. Just 
paying a MSABI rope pump owner to access water is not the same as gaining influence over the pump; it merely 
provides access to water. Influence over MSABI’s pumps appears to be directly linked to one's ability to afford 
take part in MSABI pump installations.  

Fees are charged for private water sources, and are only available free of charge for one wealthy participant. 
Private water sources offer just as little influence over pump management for those who do not own the water 
source as MSABI pumps do at the Ifakara study site. Governmental water sources are generally managed by 
user groups. A couple of middle-income participants and one wealthy participant are, or have been, active in 
such user groups. However, none of the poor participants was, or has been, active in any user group. MSABI 
pumps at the Mchombe Ward study site are managed by user groups, but poor participants was not and has not 
been, involved.  

To gain influence over a water source, a person needs to be able to bear the costs, and to demand for, and 
organize, the establishment of a water source, either as a member of a group or privately (Cleaver and Toner 
2005). The cost burden depends on how many are going to share a water source. The more people that are 
involved, the lower the contribution needs to be. However, influence over the water source will be shared by as 
many as those who have contributed financially to it. Influence per individual will be low if the owner group is 
large. This influence and wealth related pattern has been discovered earlier by Cleaver and Toner (2005). The 
discussion on participation as a strategy to improve equity in water resource development and management 
presented here goes hand in hand with Jones' (2011) argument that participation is disguised as payment. It is 
not uncommon, according to Jones (2011), that NGOs have a participatory approach to water resource 
development and management on the grounds that participation will increase citizenship (Dungumaro and 
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Madulu 2002; Sokile et al. 2003; Harvey and Reed 2006). However Jones, accompanied by Cleaver and Toner 
(2005), found that participation in water resource development and management does not increase citizenship. 
When local user groups are formed, already established social structures are strengthened, not challenged 
(Cleaver and Toner 2005; Jones 2011). Increased participation in water source user groups will not eradicate 
long term poverty, according to Hickey (2010). Hickey (2010) argues that this type of inclusive neo-liberal 
approach does not tackle the very roots of poverty. Cleaver (2005) argues along the same lines; the poor generally 
experience layers of coupled detriments and, due to this, are less likely to make use of their social capital in order 
to contest their poverty. Institutions as well as social relationships, such as WSs’ user groups, are not 
automatically inclusive. They both include and exclude, depending on the agency of the ones who want to be 
included. Those with lower social status and other social weaknesses (or undesirable shortcomings, in the 
specific context), are more often excluded, and, if included, given less space. Poor people are more dependent 
on their agency, as they have limited financial means to handle impediments with. According to Cleaver (2005), 
the poor generally have less agency, since they do not expect mutual cooperation to the same degree as people 
from other socio-economic groups. The poor have to invest an unproportional amount of time and effort to 
gain relatively small rewards in terms of social relations and status. This produces a situation where the poor 
often need to rely on their able-bodiedness to manage their situation, having little social manoeuvrability to 
shape relations in their favour. These combined effects limit the possibilities of the poor to voice their concern 
in fora, even when participation has been afforded (Cleaver 2005). In line with Cleavers (2005) reasoning 
regarding the poor's ability to participate, none of the poor participants in this study participated in management 
of improved water sources. To argue that finance is the sole factor that needs to be dealt with in order to increase 
the influence of the poor over water resource development and management is mistaken.  

13.2 Different locations? - Where landcover development and 
population density differ 

There are several types of demand-driven (government WSs and private WSs) and participatory (government 
WSs) approaches to water resource development and management, but MSABI is the only water resource 
developer at the Mchombe Ward study site42. Local government in Mgeta village recommends MSABI to 
communities that demand water resource development. The local government has no funds to support water 
resource development, and instead facilitates water resource development. The main argument presented by the 
local government in Mgeta as to why they recommend MSABI to communities is that MSABI’s pumps are 
relatively cheap, both to repair and to install, and that MSABI partly funds pump installation.  

However, MSABI also cherry-picks wealthier nodes (Bakker 2003) at the Mchombe Ward study site. MSABI 
pumps were mainly encountered in the more densely populated communities, or at wealthy families’ homes. 
The only participant who was content with a MSABI’s pump at the Mchombe Ward study site was a wealthy 
participant who shared a MSABI pump with relatives. No MSABI pump was found at any of the truly remote, 
poor and middle-income participants’ farms. To expect MSABI to provide every single household with a pump, 
no matter the household economy or location, might be asking too much. Globally there are enough funds and 
advanced technology to provide access to safe water. However, MSABI alone does not control these resources, 
or the distribution of these resources. MSABI’s funds are limited, and it might be considered more efficient 
installing a pump in a community which many people can benefit from, rather than at a relatively peripheral 
area where fewer will benefit.  

However, one MSABI pump at the Mchombe Ward study site, owned and shared by three wealthy families, has 
been installed at a discount as if it was a community pump. A poor person, or even a small group of poor people, 
would most likely not be able to afford the 24 % of pump installation cost which a MSABI community pump 
costs to install. Most participants encountered at the Mchombe Ward study site had not even thought of 
                                                           
42 Water Point Mapping Tanzania confirms this, since no other improved water sources than MSABI’s pumps are reported (WPMT 2015 c, the wells 
that are mapped at the Mchombe Ward study site, are MSABI’s pumps) 
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demanding water resource development. This links back to the earlier discussion regarding Cleaver's (2005) 
theories on how poverty limits people at many levels, financially as well as socially. A MSABI community pump 
costs TZS 927 500, when additional material and necessary labour are included in the price (table 3). This 
translates into almost half a year's earnings for someone with a minimum wage (Ministry of Labour and 
Employment 2011). However, if calculated on actual per capita income in Tanzania, namely USD 694.8 
(2013)(WB 2015), it would translate into a whole year's earnings. The rural poor, however, earn less than the 
national average. The total cost could also be translated into ten years rent for a hectare of land for farming, at 
the Mchombe Ward study site. Wealthy households who bought community-subsidized MSABI pumps benefit 
from them and have been able to abandon open water sources. But these families would probably have been 
able to pay for unsubsidized MSABI pumps, and, if not, at least be able to afford chemicals or charcoal for 
water treatment, or hospital bills if suffering from diarrhoea, typhoid or cholera better than poor families 
(Nkonya 2008). The 76 % subsidy three wealthy families received at the Mchombe Ward study site could have 
been spent differently by MSABI. Due to MSABI’s participatory approach, poor people risk being excluded. 
MSABI considers full cost recovery to be key to water resource development and management. Participation 
could be interpreted as ability to pay, in line with Jones' (2011) reasoning that participation equals payment. That 
fact that subsidies are given to those who already have resources is not new, and as was found at the Ifakara 
study site, mainly wealthy participants access good quality water for free.  

Only two out of 14 participants at the Mchombe Ward study site have demanded water resource development. 
Out of these two middle-income participants, one received help with facilitating pump installation, whilst the 
other did not. None of the wealthy participants claimed to ever have demanded water resource development; 
both managed to arrange improved water sources on their own, without governmental involvement. None of 
the poor participants at the Mchombe Ward study site demanded water resource development. One of them 
has access to a MSABI pump, since the community to which she belongs demanded water resources 
development. At the Ifakara study site, 4 participants out of 17 have complained about their water situation and 
demanded help from local government. One of these participants was listened to.  

To some extent, these findings support previous criticisms of the demand-driven and participatory approach to 
water resource development and management. MSABI does not manage to provide absolute equity, as it is 
somewhat biased towards stronger socio-economic groups who have access to better quality water and greater 
influence over MSABI pumps. Nevertheless, MSABI manages to make improved water sources available to all 
socio-economic groups at the Mchombe Ward study site, despite the participatory and demand-driven approach. 
In terms of socio-economic equity, MSABI fares better at the Ifakara study site than at the Mchombe Ward 
study site. Compared to other water resource developers, MSABI performs moderately at the Ifakara study site, 
and extraordinarily well at the Mchombe Ward study site. The general conclusion is that MSABI does not 
provide clear cut equity, on a socio-economic basis, but does better than other water development and 
management providers in providing access to improved water sources at remote locations.  

13.3 Seasonal changes? 
Open wells tend to dry up during the dry seasons as water tables are lowered. Distances between water sources 
increase, and people have to spend more time fetching water. Tucker et al. (2014) have studied how travel 
distance to access water increases during the dry season, and found it can be up to 9 hours. Dry open wells force 
participants to find new water sources further away from their homes, or to dig existing open wells deeper to 
reach lowered water tables. Tucker et al. (2014) found that few build open wells during dry season, since this is 
labour-intensive and perilous. Participants in Tucker’s et al. (2014) study said open wells risk collapsing when 
dug too deeply, as the soil is dry and loose during the dry season.  

Tucker’s et al. (2014) study and this study report on water access at two different locations, both in terms of 
environment and culture. Tucker et al. (2014) highlight how difficult the dry season is for local livelihoods in 
Ethiopia. Participants in this study generally found the rainy season to be more difficult than the dry season, 
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since floods contaminate open water sources and since water-transport becomes more cumbersome. However, 
participants at the Mchombe Ward study site had similar experiences of open wells running dry, of travel 
distances increasing and of difficulties in digging deeper open wells during the dry season. Some participants 
revealed they use less water during dry seasons because it is more cumbersome to fetch water during this period. 
At the Ifakara study site, few water sources run completely dry, but queues to water sources grow longer, and 
participants need to spend more time fetching water. Open water sources run dry before boreholes do; 
boreholes generally are deeper, reaching groundwater sources open wells do not. Participants at the Ifakara 
study site said that their water consumption, when in Ifakara, is constant throughout the year.  

Tucker et al. (2014) found that poor farmers/pastoralists in Ethiopia use boreholes more extensively during the 
dry season than during the rainy season, since open wells tend to dry up. During the rainy seasons, Tucker et al. 
(2014) found that the poor are less motivated than during dry seasons to pay for access to improved water 
sources, as water is available for free in open shallow wells. Tucker et al. also see that the seasonal shift of water 
sources differs between locations. At the Ifakara study site, participants change from improved water sources 
to open water sources in the rainy season, just as the Ethiopian villagers do in Tucker’s et al. (2014) study. But 
the motive for the shift from improved to open water sources is not completely the same. At the Ifakara study 
site, participants shift water sources when they leave Ifakara for their remote farmlands. The seasonal move 
from Ifakara to remote farmlands in November-December can be referred to as seasonal migration or seasonal 
farming43. Improved water sources are available in Ifakara, but seldom at remote farmlands. When the rainy 
season approaches farmers leave Ifakara, for remote farmlands where unimproved open water sources are more 
common (figure 14 and 19). During the rainy season, water quality plummets as floods carrying contaminants 
pollute open water sources. Unprotected open water sources are used to a larger extent in the rainy season than 
during the dry season, both at the Ifakara study site, Mchombe Ward study site and in parts of Ethiopia (Tucker 
et al. 2014). Open water sources are used most frequently when water quality is naturally lowest at those sources.   

During the rainy season at the Ifakara study site, poor participants stay away longer than do middle-income and 
wealthy participants; 5 compared to 4 months respectively. The poor participants rely on unsafe water sources 
for longer periods of time during the rainy season than middle-income and wealthy participants. One of the 
mechanisms behind the poor staying away longer is that they cannot afford to hire farm labour, whilst wealthier 
participants can. Other mechanisms are that poorer participants are less able to afford farmland close to Ifakara 
and are less able to afford transport such as bicycles or bus tickets than middle-income and wealthy participants. 
Madulu (2003), Deshingkar (2010) and Tucker et al. (2014) have found evidence of communities dealing with 
water stress, such as in drought or floods, by seasonally migrating to either escape floods or to find water. This 
happens at the Mchombe Ward study site as well, where drought forces participants to search for alternative 
water sources. However, this is quite a different situation to the one encountered at the Ifakara study site. The 
change in water situation for participants from the Ifakara study site during the rainy season is a feedback effect 
of seasonal farming.  

Deshingkar and Start (2003) have carried out political economy research in India on seasonal labour migration 
and its effects on livelihoods. They found that water access is one of the major concerns migrants have when 
entering urban contexts: 

(migrants are) “..unable to claim State resources for education, health care, water and sanitation all the time 
that they are on the move. Women and children suffer the most from this kind of existence.”  
       (Deshingkar and Start 2003:29) 

There are several similarities between Deshingkars and Starts’s (2003) findings on water access during migration 
and the findings in this study. Unfortunately, their main focus is on overall livelihood conditions, and water 
access is merely mentioned as a livelihood quality measure in their research. Migrants in the work of Deshingkar 
                                                           
43 According to National Geographic Society 2005: http://www.nationalgeographic.com/xpeditions/lessons/09/g68/migrationguidestudent.pdf, 
accessed 2015-02-02. 
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and Start (2003) were primarily migrating for agricultural work opportunities. Migrants in both Deshingkar and 
Start’s (2003) and this study face issues regarding water access at temporary migration destinations. Deshingkars 
and Start (2003) had to deal with other layers of equity issues during their research than the ones encountered 
in this study. In their research, they deal with a cast system that further hampers inclusion and access possibilities, 
but does not necessarily have to do with wealth. It is therefore difficult to compare in any great detail the findings 
in their study with the ones in this study. 

Deshingkar and Start (2003) argue for better acknowledgement of migrants and their situation. They also 
suggest, in line with Tucker et al. (2014), that statistics on water access should be altered, since statistics 
communicate a false picture for water access as long as the aspect of migration is ignored. If farmers in Ifakara 
are reported to have access to improved water, the figures are only true for three quarters of the year. In 2000, 
86 % of the inhabitants of Ifakara had farms outside of Ifakara town (Chamwali 2000). According to Mr. 
Galawika (personal communication, 2014-11-21) seasonal migration is not taken into consideration when 
statistics on water access are calculated.  

Several participants at the Ifakara study site without access to improved water sources at remote farmlands were 
asked if they have, or have had, any plans to demand an improved water source at their farm. The answer was 
no, with the explanation that people are too dispersed, and that there is not enough time to engage in water 
resource development at the farm. Another participant demanded water resource development at her remote 
farmland, but never received it, due to counterclaims from the local authority to improve the communities’ 
houses first. The demand-driven approach appears to be insufficient, as relatively few participants in this study 
have demanded water resource development, and even fewer have succeeded in receiving it. Those renting 
farmland have even less of an incentive to engage in establishing improved water sources, since they have no 
guarantee that, in the years following, they will gain access to a field in the same area as the demanded water 
source. Several of the poor and middle-income participants rent farmland, whilst wealthy participants do not. 
Whether someone rents or owns land creates yet another layer of complexity regarding equity in seasonal 
migration and safe water access.  

Tucker et al. (2014) conclude that inequity in water access limits possibilities for livelihood improvements and 
sustains wealth inequalities; for example, time spent on fetching water could have been used to improve the 
overall livelihood situation, thereby reducing poverty. Tucker et al. (2014) argue that poor households could be 
charged less for water and also receive extra support for water transport and containers for water storage. This 
brings us back to the issues discussed earlier regarding the demand-driven participatory approach to water 
resource development and management: it does not manage to solve the water access issue for the rural poor. 
Jiménez and Pérez-Foguet (2010 a) describe local participation as too weak to allow for efficiency in water 
resource development and management. Jiménez and Pérez-Foguet (2010 a) also find that the demand-driven 
approach tends to leave poor and unorganized rural communities behind. Findings in this study support Jiménez 
and Pérez-Foguet's (2010 a) conclusion. Jiménez and Pérez-Foguet (2010 b) recommend that:  

“.. in terms of equity, project allocation decisions cannot be based on the demand of communities. Plans should 
be based on real needs, so that unorganized, poor and small communities are not side-stepped from service 
delivery..” 

(Jiménez and Pérez-Foguet 2010 a:246) 

MSABI’s demand-driven approach should be questioned, since MSABI’s water resource development and 
management is not equitably distributed amongst wealth categories within the Mchombe Ward study site. 
However, MSABI’s ability to provide peripheral communities with water resource development and 
management deserves attention. What MSABI does is of great importance and can potentially (or does already) 
contribute to seasonal migrants' access to improved water sources, safe water, and improved livelihoods.  
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Seasonal migration of people and its impact on livelihoods and access to water is poorly covered in the literature 
(Tucker et al. 2014). The way seasonal realities challenge water access statistics is not yet known (Tucker et al. 
2014), but is of huge importance since interruptions in consumption of safe water has proven to be of larger 
importance for health than was previously thought. The positive health-benefits from consumption of good 
quality water are lost within days if poor quality water is consumed (Hunter et al. 2009).  

14 CONCLUSIONS 
MSABI provides participants from all wealth categories with access to water at both densely and sparsely 
populated locations. Yet neither access, water quality, nor influence over water sources is equitably distributed 
amongst socio-economic groups. There is a clear divide between wealthy, middle-income and poor participants 
when it comes to water access and quality. There is another clear divide between wealthy, middle-income and 
poor participants when it comes to influence. Wealthy and middle-income participants take an active part in 
water source user groups, whilst poor participants do not. Wealthy participants have access to good water quality 
from MSABI pumps at both the locations studied. Middle-income and poor participants access MSABI pumps 
providing water with lower water quality. According to several researchers this is to be expected, as MSABI 
applies a participatory and demand-based approach to water resource development and management, an 
approach that rewards wealth, social status and ability to organize and mobilize. The approach does not premier 
those without resources or with little ability to organize themselves (e.g. Cleaver and Toner 2005; Swyngedouw 
2005; Hickey 2010; Jones 2011). However, MSABI manages to make water accessible at peripheral locations, 
such as the Mchombe Ward study site where MSABI is the only supplier of improved water sources. At the 
Mchombe Ward study site, MSABI has been recommended by the local authority to communities demanding 
water resource development. MSABI also offers relatively low installation costs.  

Following the logic of the poor being excluded due to social status and hierarchies, and lack of time to spare 
for involvement (Cleaver 2005), the demand-driven and participatory approach of MSABI will continue to 
provide inequitable water access. Nonetheless, MSABI provides water access where other water resource 
development providers and facilitators are not even active. MSABI counters urban bias better than other water 
resource development providers and facilitators encountered in this study. MSABI also reduces social inequity 
by providing the cheapest alternative amongst available improved water sources.    

What appears to be a relatively new finding is that feedback effects, caused by seasonal migration/farming 
during the rainy seasons, increase the inequalities between wealth groups in terms of water access. Seasonal 
migration sheds light on how scale and seasonality matters to water access and quality. Actual water access is 
not properly communicated via water access statistics. The demand-driven and participatory approach to water 
resource development and management seem insufficient to solve seasonal and geographical aspects of water 
access issues.  

Landcover and climate change increase the risk of floods, drought, and lowered water quality. Open wells, the 
most common water source at the Mchombe Ward study site, will most probably become (or are already) more 
prone to both drought and contamination. The poor rely on open water sources to a larger extent than middle-
income and wealthy participants do. Whether landcover as well as climate change will continue to influence the 
hydrological processes, the future water situation in Kilombero is unclear. The combination of changed 
hydrological processes and unimproved water sources will most likely affect local livelihoods negatively. The 
livelihoods of poor people risk being most negatively affected by this development. The situation calls for more 
progressive solutions to water resource development and management in order to achieve equitable access to 
safe water, and to combat the deterioration of the livelihood of the poor.    

Equity in water access, the demand-driven and participatory approach to water resource development and 
management, as well as the aspect of seasonal migration are mentioned and discussed, both within and outside 
of Tanzania, but not all three aspects jointly. The findings in this study, and conclusions reached regarding water 
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resource development and management, can be applied to a more general context than Kilombero Valley; since 
the demand-driven and participatory approach to water resource development and management is global 
(Goldman 2007; Jones 2011). The following recommendations are for areas where water resource development 
and management have similar issues to those encountered in Kilombero Valley. 

14.1 Policy recommendations and further studies 
- Identify a better approach to water resource development and management ensuring poor individuals 

access to safe water at seasonal as well as permanent rural locations, than the demand-driven and 
participatory approach. Learn from previous experiences concerning the benefits and flaws of e.g. 
supply-driven approaches. 

- If decentralization and the demand-driven and participatory approach to water resource development 
and management continue to prevail in water governance in Tanzania, it would be wise to learn from 
MSABI when developing this approach. MSABI preforms the best job of counteracting inequity in 
water resource development and management amongst water resource development and management 
providers and facilitators encountered in this study.   

- A third recommendation is to further investigate the issues of water access and seasonal migration. 
Study what seasonal aspects might be hidden in actual water access; locally in Kilombero Valley, 
nationally in Tanzania, and also globally. The issues of water access during seasonal agricultural 
migration appear to be related to the demand-driven and participatory approach to water resource 
development, a global approach (Goldman 2007; Jones 2011). For this reason, consider 
recommendation No. 1 again.  
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APPENDIX A 
For visual interpretation of EVI with Google Earth: 49 (originally 50 but one was lost to clouds) pixels were randomly selected, and then were these pixels compared to the 
landcover their value correspond to. EVI values in the EVI image for year 2013, which corresponded to the landcover identified in Google Earth within ±0.01, has been 
graded as good compliance and marked 1. Values in 2013 EVI image that range between ±0.02-0.05 were graded as medium and marked 2. Values in 2013 EVI image that 
differ with more than ±0.05 were graded as low compliance and marked 3. 
Reference images from the field are presented together with the different landcover definitions (October – November 2014). 
   
Closed evergreen lowland forests (CELF) 
0.4820 (EVI for this class 2002) 

Forest canopy coverage is greater than 70 % and forest height is above 5 meters, located at altitudes up to 1000 m 
a.s.l. 

Sub-montane forests (SF) 
0.4856 (EVI for this class 2002) 

Same as closed evergreen lowland forests but at altitudes ranging between 900 and 1500 m a.s.l. 

Evergreen montane forest (EMF) 
0.4452 (EVI for this class 2002) 

Same as closed evergreen lowland forests but at altitudes above 1500 m a.s.l. 

 



76 
 

Closed deciduous forest (CDF) 
0.4164 (EVI for this class 2002) 

 

Forest canopy coverage is greater than 40 % and forest height 
is above 5 meters. Typical forest type for Tanzania with diffuse 
canopy and low density. 

Deciduous woodland (DW) 
0.3936 (EVI for this class 2002) 

 

Forest canopy coverage ranges between 15 and 40 % and forest 
height is above 5 meters. 

Deciduous shrublands with sparse trees (DSWST) 
0.3937 (EVI for this class 2002) 

 

Forest canopy coverage is less than 15 % whilst shrub canopy 
lower than 5 meters cover more than 15 %. Hyparrhenia rufa, is 
commonly the dominant grass in these shrublands, whilst e.g. 
Acacia sp. is common in the tree cover. 

Open deciduous shrublands (ODS) 
0.3138 (EVI for this class 2002) 

 

Shrub canopy covers more than 15 % and is not higher than 5 
meters. The landcover is void of tree layer. 

Cropland (C) 
0.3464 (EVI for this class 2002) 

 

Farmland or sown pastures cover at least 50 %. 

(Mayaux et al. 2003:8-11) 
No.  Landcover class as visually interpreted in Google Earth Pixel value in EVI image 2013 Compliance 1-3 
1  Looks more like forest but really hard to tell 0.29 - 3 
2  Looks more like forest but with houses and such like in the image 0.29 - 3 
3  DW-DSWST 0.408033 2 
4  C 0.3424 1 
5  CDF-EMF 0.434733 1 
6  CDF 0.425700 1 
7  DW-CDF 0.402367 1 
8  DW-CDF 0.391950 1 
9  CDF 0.361383 3 

Photos: Charlotte Flodin 



77 
 

10  (CELF-SF) 0.473433 1 
11  EMF 0.439717 1 
12  CDF 0.415917 1 
13  EMF 0.456783 1 
14  C 0.342317 1 
15  CDF-EMF 0.437850 1 
16  DW-CDF 0.404700 1 
17  C-ODS, house and road 0.267017 1 
18  C 0.349167 1 
19  DW 0.411783 2 
20  DW-CDF, house or other bright object in the image 0.401183 1 
21  DW-DSWST 0.393983 1 
22  DW-DSWST 0.384633 1 
23  CDF-EMF 0.429733 1 
24  ODS-river bed disturbs part of the pixel 0.279950 1 
25  DW-CDF 0.410550 1 
26  ODS 0.264600 3 
27  C-DW 0.369950 1 
28  CDF 0.411600 1 
29  DW/DSWST-C 0.363383 3 
30  Cloud mix with dense forest in goggle earth 0.364850 - 
31  ODS-DSWST 0.335783 1 
32  CDF- DW-DSWST 0.402200 1 
33  DW-DSWST, road and rail 0.386867 1 
34  ODS-DW 0.356550 1 
35  ODS-DW 0.344217 1 
36  C-DW 0.298967 3 
37  CDF 0.416383 1 
38  ODS-DW 0.358117 2 
39  DSWST-DW 0.407150 1 
40  DW-CDF 0.398600 1 
41  CELF 0.514217 1 
42  ODS 0.313417 1 
43  ODS-DW 0.362767 3 
44  DSWST 0.256500 3 
45  CDF 0.346400 3 
46  ODS-C 0.261667 3 
47  CDF 0.333983 3 
48  DW-CDF 0.404350 1 
49  DW-DSWST 0.365567 2 
50  CELF 0.533417 1 
Good Medium Low 
69 % 8 % 22 % 

APPENDIX B 

Semi-structured interviews, flowchart.  

(1) Socio-economic categorization  

Most of those questions were asked first as get to know you questions, but never all of them in one go. 

 - ”Get to know”- questions 

- Name? 

- Age 

- Gender 

- Where do you live?  
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- How big is the household?  

- How many (kids, grandkids)?  

- Cattle or other animals owned by the household? 

- Livelihood – what are the major income sources?  

 - Education? 

 - Farmer? 

  - Where do you farm? 

  - What do you grow? 

   - Do you irrigate? 

  - What and on how many ha? 

  - Own the land or rent the land? 

- Food safety? 

- Do you fetch the water?   

- If you do not, who might you share the responsibility with?  

(2) Water access and quality 

This part of the interview was started with a mapping of all important water sources used in the household and relative ranking of 
those with regards to preference, access and quality, as defined by the participant. All questions were accompanied with additional 
questions regarding time and change ( Time perspective, has X changed since last year, three years, five years, ten..). 

-What water sources do you rely on? 

 - Can we draw them in relation to your house? 

- What type of sources are they? 

(If not possible to map, ask about direction and how many minutes to walk there or estimated distance) 

- Please describe the most attractive sources on the map, the less attractive ones and the least attractive ones, that you use yourself. (- 
What make a water source attractive? - How did you decide how to rank the sources? )  

- What make water sources accessible to you? 

- What determines access? (Distance to water source, time, health, money, social connections and belonging..? - as defined by 
participants)  

  - What is good - bad water quality to you?  

- Rank the sources after quality and accessibility (on the water sources marked on the map)  

 - Has there been any changes in accessibility (using our own definition of it)? 

- Why is that? (Sources appearing/disappearing, changes in costs, distance, amount of water available?) 

- What has that meant to you and how has that changed your life? (Wells are closer? enough to irrigate with and increase food safety?)  

- Has there been any changes in water quality? 

- Why is that? 

- What has that meant to you and how has that changed your life? (E.g. use less firewood for distilling water when higher quality 
groundwater is available? or is information about boiling water e.g. raising the amount of firewood collected?)  

- Any other factor (except accessibility and quality) that is of major importance to why you collect water at the assigned spots?  

 - Have you had any influence on the construction or management of any of the sources used?  

  - If so, how and for how long?  

For each water source   

  - How much water is collected/day?  

  - Uses, what do you do with the water you collect? 

- How would you rank the different uses? (E.g. if short on water what is left out? and if there is extra water available, what do you do 
with it?) 

  - Different wells - different uses? (What determines what you do with the water?) 
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- Do you treat the water somehow? Boil it? 

    - If so how, with what and how much? 

- What does it cost to treat? (E.g. If boiled how much charcoal is needed?) 

In general   

- Used water, waste water, where does it go? (toilet, after washing, whatever, irrigation?) 

- Do you get enough water?  

- If not, is there any competition between any specific groups for water 

- If so what is the power balance in your opinion? 

- What group would you place yourself in? 

  - Do you worry about water often?  

   - If so, why? 

- Do you worry about your future water situation? 

- What do you think will happen regarding your access to water and in what way do you figure it will influence you?  

- Have you ever complained about your water situation or demanded water resource development from any authority or to someone 
else? 

- If someone installed a water pipe in your home, what would you like to do with the time you save, as you do not need to fetch water 
anymore? 

(3) Remote Farmlands 

All participants in Ifakara were asked these questions as all have farmland outside Ifakara  

- Where is your farm?   

- How far?  

- Why do you farm there and not closer to where you live? 

- How much time do you spend there? (Stay overnight or get back in the evenings? Weekends?) 

- What kind of water sources do you have access to there? 

(Then followed the same kind of ranking and questions as asked in (1))  

- Have you ever complained about your water situation or demanded water resource development from any authority or to someone 
else? 

(4) Landcover  

 - How long have you been in this area? 

- Can you describe what the landscape looked like here (depending on how long time had been spent at the location); In your 
childhood; 30 years; 20 years; 10 years; 5 years ago.. 

- Forest cover changed (more trees less trees)? 

- If there are less trees, what has happened with them? 

- Has the amount of fields in the landscape changed? 

 - If they have expanded in coverage, what have they replaced? 

 - If they have decreased in coverage, what have replaced them? 

- Has the properties of the soil changed? 

- Do you get the same amount of harvest per ha as previously?  

- Can you grow the same type of crop? 

- has the water level changed (asked about depth of open sources)?  
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APPENDIX C 

                                                           
45 Different members from the same household were interviewed. 
46 Different members from the same household were interviewed. 

Participants coded by numbers, age, gender, how many times and when they were visited. A few participants have a star next to their code, meaning that 
these were somehow more difficult to categorize in terms of socioeconomic group. Participants who with a # next to their code have been asked about 
land cover changes, or brought up the subject themselves.  

Ifakara s.s. Age Gender Date No. of visits Mchombe Ward 
s.s. 

Age Gender Date No. of visits 

Participant 10 # 61 F 23 – Oct 

11 - Nov 

13 - Nov 

3 Participant 29 32 F 7 - Mars 1 

Participant 11 * 55 F 23 – Oct 

24 - Nov 

2 Participant 30 20-30 M 7 - Nov 

8 - Nov 

2 

Participant 13 29 F 27 – Oct 

24 - Nov 

2 Participant 31 # 31 F 8 - Nov 

 

1 

Participant 14 35 F 27 – Oct 

13 - Nov 

25 - Nov 

3 Participant 32 * 28 F 8 - Nov 1 

Participant 15. a 
and b45 

30 

31 

F 

M 

29 – Oct 

24 - Nov 

2 Participant 33 30 M 8 - Nov 1 

Participant 16 36 F 28 – Oct 

25 - Nov 

2 Participant 34 # 52 F 9 - Nov 

20 - Nov 

2 

Participant 17 25 F 28 – Oct 

15 - Nov 

2 Participant 35 30 F 9 - Nov 1 

Participant 18 16 F 30 – Oct 

25 - Nov 

2 Participant 36 22 F 9 - Nov 

20 - Nov 

2 

Participant 19 # 51 F 29 – Oct 

25 - Nov 

2 Participant 37 * 
# 

17 F 18 - Nov 1 

Participant 20 # 76 M 29 – Oct 

15 - Nov 

2 Participant 38 # 53 F 18 - Nov 2 

Participant 22 32 F 30 – Oct 

11 - Nov 

2 Participant 39 35 F 18 - Nov 1 

Participant 23 * 22 F 31 – Oct 

11 - Nov 

2 Participant 40 # 17 F 20 - Nov 1 

Participant 24 49 F 31 – Oct 

11 - Nov 

2 Participant 42 49 M 17 - Nov 

20 - Nov 

2 

Participant 25 a 
and b46 

40 F 31 – Oct 

11 - Nov 

2 Participant 43 # 47 F 17 - Nov 1 

Participant 26 62 F 11 – Nov 1      
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APPENDIX D 

 Experience of water access and quality regarding WSs for three defined wealth categories at the Ifakara study site, Remote Farmland and at the Mchombe Ward study site, Kilombero Valley, Tanzania. The participants 
have been coded using numbers. The number of participants belonging to each wealth class is presented under each type of WS. The participants’ codes are marked in relation to each WSs utilized by them. Participant 
numbers are in italics for WSs that once were important to the participants but are no longer used by them. The different responses from different participants belonging to the same wealth category have been weighed 
together. On some occasions it was not possible to provide an overarching message that can be used to represent the whole group; in these cases, brief summaries of the different responses are provided. The participant 
number is preceded with an asterisk when several WS of the same type are used. 

IFAKARA 

Poor 

(No.15); (No.17); (No.19); (No.23)47; (No.25); 

Middle income 

(No.11)48; (No.13); (No.14); (No.16); (No.18); (No.22); 

Wealthy 

(No.10); (No.20); (No.24); (No.26); 

 Access Quality  Access Quality  Access Quality 

River 

(No.15); 

(No.19); 

(No.23); 

(No.25);  

Participants bring whatever 
needs to be washed to the river. 

 

Quality is considered bad. 

This WS is mainly used for 
washing. Nonetheless it 
has been and is still used as 
a WS for drinking water 
when there are no other 
WSs available. For one 
participant this was the 
main drinking WS from 
2000-2013 (before 2013 
when a MSABI pump was 
built). 

(No.11); 
(No.13); 
(No.14); 
(No.16); 
(No.18); 

This WS is considered 
to be less easy to access 
than other WSs. 

Participants bring 
whatever needs to be 
washed to the river. 

(One participant buys 
this water when her 
regular WS is out of 
order. It costs TZS 500 
/ 20 l)   

Quality is considered to be 
bad, especially during the 
rainy season. 

 

This WS is mainly used for 
washing; some participants 
use the water for cooking, 
and only one for drinking.  

 

(No.20); Participants bring 
whatever needs to be 
washed to the river. 

 

Quality is considered to be 
bad, especially during the 
rainy season. 

This WS is mainly used for 
washing. It is only used for 
drinking when the pump is 
broken down.  

Open Well 

   (No.18); 
(No.22); 

Access is considered 
good as the WS is 
located near the 
households.  

Run dry during the dry 
season. 

 

 

Not considered to be good. 
In one of the open wells 
there are bacteria.  

This WS is mainly used for 
washing. One of the 
participants also uses this 
water for cooking. None 
uses this WS for drinking. 

 

(No.10); Access is considered 
good as the WS is 
located near the 
households.  

Access is tough during 
the rainy season since 
flooded water needs to 
be emptied, before 

Quality is considered to be 
good. 

This WS is used for all 
purposes. 

 

 

                                                           
47 Uncertain (needed extended measures for categorization). 
48 Uncertain. 
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fresh groundwater can 
be fetched.  

Government WS 

(No.15) 

(No.17); 
(No.19); 
(No.23); 
(No.25);  

Access is considered good. 

Costs are, and have been, 
increasing. Today access costs 
from TZS 500 to 1 000 / 
month. One participant has to 
pay TZS 500 whenever the 
pump breaks down.  

One has certain open hours. 
Another well had this too, but 
these were abolished.  

They all break occasionally. One 
runs dry when there is no rain. 

Only one is less than 15 years 
old.  

One pump is used because it is 
cheaper than other WSs. 

Quality is generally 
considered bad since most 
pumps provide iron-rich 
water, colouring clothes 
when used for laundry. An 
oily surface shows when 
the water has been 
standing still.  

One of them provides 
water that tastes of salt. 

This WS is used for all 
purposes.  

No treatment of this WS. 
One respondent let 
pollutants in the water 
settle before using it. 

(No.11);  

(No.11);  

2*(No.13);  
(No.14); 
(No.22); 

Access to this WS is 
considered to be better 
than the other WSs.  

Access normally costs 
TZS 1 000 / month. 

This WS seems to 
generally break down 
about 4 times a year or 
less.  

Generally these WSs 
are managed well by 
strong user groups. 

About half of the 
pumps are older than 
15 years old and the 
other ones are built as 
recent as 2011-2013. 

 

Quality is generally 
considered better than the 
other WSs. 

This WS is generally used 
for all purposes.  

 

  

(No.10); 
(No.20); 

2*(No.24) 

(No.26); 

Access to this WS is 
considered to be better 
than the other WSs.  

Access normally costs 
TZS 1 000 / month or 
when water is bought 
in bulk, about TZS 100 
/ 20 l. 

The participants who 
were around when 
these pumps were 
installed paid for them, 
on average TZS 200 
000 per pump/ 
community. 

Quality is considered both 
good and bad.  

This WS is used for all 
purposes and is generally 
treated.  

NGO WS  

(No.19); 

 

 

Access is considered bad due to 
the distance, especially during 
the rainy season. 

Water is shared freely with the 
community even if the WS is 
private. 

Open from 6 am – 6 pm. 

Built one year ago. 

Quality is considered good. 

This WS is mainly used for 
drinking.  

 

(No.16); 

(No.18); 

Access is considered 
good in terms of 
distance and costs.   

Access to this WS is 
free. 

Water is shared freely 
with the community 
even if the WS is 
private. 

One of the WSs runs 
dry during the dry 
season 

Built 1-8 years ago. 

Quality is considered both 
good and bad.  

One of the WSs provides 
iron-rich water.  

This WS is generally used 
for all purposes.  

 

(No.20); Access is considered 
good.  

The water is shared 
freely with the 
community, even if the 
WS is private. 

Open from 6 am – 6 
pm. 

Quality is considered good. 

 

This WS is mainly used for 
drinking.  

 

Donated WS 
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(No.19); Costs TZS 1 000 / month. 

Built by a private person for the 
community, but the installation 
of the pump was never 
discussed with the community 
and was built within 100 meters 
from a popular MSABI pump, 
and within 20 meters of a latrine.  

This well is shallow and 
was built within 20 meters 
from a latrine.  

The water has an iron-rich 
taste, and is considered 
worse than river water. 

Only used when the other 
WSs are not accessible.  

   (No.20); Costs TZS 1 000 / 
month. 

Built by a private 
person for the 
community, but the 
installation of the 
pump was never 
discussed with the 
community and was 
built within 100 meters 
from a popular MSABI 
pump, and within 20 
meters of a latrine. 

This well is shallow and 
was built within 20 meters 
from a latrine.  

The water has an iron-rich 
taste, and is considered 
worse than river water. 

Only used when the other 
WSs are not accessible.   

Mosque WS  

       (No.26); Nothing specific. The quality of this water is 
considered to be quite 
good, but not as good as 
the water she access at her 
own well.  

This WS was mainly used 
for cooking and washing.  

Buy in street, pay / litre 

(No.17); 
(No.23); 
(No.25);  

Costs TZS 50-100 / 20 l bucket. 
How many buckets are bought 
depend on household economy.  

One of the WSs was established 
2013.  

It closes at 8 pm every evening.  

Quality is considered to be 
good. 

This WS is mainly used for 
drinking.  

One participant, who does 
not access river water, uses 
this water for cooking and 
washing. 

(No.22); 

(No.11); 

(No.13); 

(No.16); 

Easy access. 

Costs TZS 100-500/ 
20 l bucket.  

Only used when the 
government well is 
broken. 

 

 

Quality is considered to be 
good. 

This WS is used for all 
purposes.  

 

(No.10);  Access is regarded 
relatively bad when 
compared to her open 
well and a government 
well. 

The water costs TZS 
500 / 20 l.  

Quality is considered to be 
less than that from open 
well and government well.  

This WS is used for all 
purposes, but mainly used 
when the other WSs are 
not available. 

 

Private WS 

        (No.24); 

 (No.26); 

 

This WS is owned by 
one of the participants. 
She had it built 2010-
2011, since she is 
getting older. She paid 
TZS 500 000 for the 

Quality is considered to be 
good. 

This WS is used for all 
purposes. 
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pump. It is located next 
to her house.  

Her relative, another 
participant, gets the 
water for free.  

Who fetch water? 

Women. Mainly women fetch water, but also children and on occasion 
everyone in the household. 

Women. 

Lived here for how long?  

Most of the respondents come originally from Ifakara and have moved 
around within the area. Only a couple of people from the groups 
interviewed moved here from outside, about 2010. 

Most of the respondents come originally from Ifakara originally and 
have moved around within the area. Only a couple of the participants 
from this group moved here from outside. 

Brought up here, moved around and then found their way back to 
settle down here.  

Time in Remote Farmland? 

About 5 months. It ranges from 3 to 6 months. Some spend more time 
overnight at the farm than others. 

About 4 months. It ranges from a couple of weeks to 8 months. Some 
of the participants in this group said that the time spent in the field 
depends on how much money one can spend for someone to do the 
work for you.  

About 4 months. Ranges from 2 weeks to 6 months. 

Q/Acc/ l 

Access is the most important issue. Quality is regarded as the second most 
important issue, but is rated similarly to the amount of water available.  

Access is the most important issue during the dry season, followed by 
amount and quality. Quality, however, is regarded the most important 
issue during the rainy season, followed by access and then amount.  

Quality is regarded as the most important issue, access as the second. 

Complained about the water situation? 

None of the respondents has ever complained about the water situation in 
Ifakara to any authority. 

None of the respondents has ever complained about the water 
situation in Ifakara to any authority. 

One of the respondents complained about the water situation to a 
local authority in Ifakara, but did not get any response. 

Get enough water? 

50 % get enough water and 50 % receive too little. 50 % get enough water and 50 % receive too little. 50 % get enough water and 50 % receive too little. One participant 
thinks there is not enough water and would like to have a tap at her 
house, especially for sanitary reasons.  

Use wastewater for anything? 

None of them does. Two of the respondents use wastewater to reduce dust and to water 
plants. 

None of them does. 

Stressed about the water situation today or about the future situation 
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All of the respondents, except one, do worry. Mainly the worries concern 
quality, but one respondent is especially concerned with access as she is 
getting older and has issues getting hold on water especially during the rainy 
season.  

All nut two worry about the water situation as of today or in the 
future. Most worry about the rainy season due to the floods negatively 
affecting transport and quality. 

The opinions are divided.  

One participant is concerned that the bad quality will remain bad and 
keep making people sick. Another participant, who does not worry, 
says he probably should but is so used to water related issues. He also 
thinks that people are complaining more and more which will force 
positive changes.  

Irrigate the farmland? 

None of them does. None of them does. None of them irrigate their larger farms. Three out of four irrigate 
smaller vegetable gardens located close to their homes in Ifakara.  

If you got a tap at your house? 

The respondents would spend more time on housework; one respondent 
also mentioned that she would like to spend more time in the field.  

One participant would start a business selling flavoured ice-lollies. 
Another would start irrigating her vegetable garden. A third participant 
would start selling charcoal and increase her mantilla49 business. A 
fourth participant would spend her time breeding chicken and expand 
her hairdresser business. A fifth participant would read more, enjoy 
free time and spend more time on housework. A sixth participant 
would spend more time on housework and make sure to spend more 
time in her shop. 

One of the participants would then no longer have to burden her 
friends and family to fetch her water for her. Another would spend 
time reading the bible and making mats for selling. Two other 
participants would spend time watering and managing their vegetable 
gardens. One of them would also like to have more time to rest, since 
she is getting old.  

Treat drinking water? 

None of them does. Half of this group treat drinking water by boiling it.  All of them, except the participant who owns a pump, treat their 
drinking water. Two of the participants boil the water and one of 
them uses a clay pot filter bought from MSABI.  

 

 REMOTE FARMLANDS 

Poor 

(No.15.b) (No.17); (No.19); (No.23); (No.25.a); (No.25.b); 

Middle income 

(No.11); (No.13)50; (No.14); (No.16); (No.18); (No.22); 

Wealthy 

(No.10); (No.20); (No.24)51; (No.26); 

 Access Quality  Access Quality  Access Quality 

River   

(No.15.b) Access is seasonal since 
the river run dry during 
the dry season.  

Quality is generally 
considered to be bad since 
the water contain bacteria. 

      

                                                           
49 Mantilla: food-stand. 
50 Uncertain. 
51 The recording of this was lost, the notes does not cover all parts. 
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This WS is mainly used for 
washing.  

Open Well  

(No.17); 

(No.19); 

(No.23); 

(No.25.a); 

(No.25.b); 

Access is considered to 
be good since the WS is 
located near the 
households.   

 

It is considered 
troublesome to 
maintain the well and to 
dig it deeper during the 
dry season.  

All except one participant 
believe this water to have low 
quality, since the water 
carries amoeba, typhoid, and 
causes diarrhoea.  

This WS is used for all 
purposes.  

(No.11); 
(No.13);52 
(No.14); 
(No.16); 
(No.18); 
(No.22); 

Access is considered to be good 
since the WS is located near the 
households.   

It is considered troublesome to 
maintain the well and to dig it 
deeper during the dry season. It is 
also time consuming to wait for 
the well to refill when almost dry. 

Does not run completely dry but 
provide less water during the dry 
season. This forces the 
participants to wait for water to 
refill when fetching.  

Quality is generally 
considered to be bad, 
especially during rainy 
season.  

 

This WS is used for all 
purposes by all but one 
participant who do not drink 
water from this WS.  

(No.20); 
(No.26); 

Access is considered to 
be good as the WS is 
located near by the 
households.   

 

It is considered 
troublesome to dig and 
maintain wells in the start 
of every farm season.  

Quality is generally 
considered bad, 
one of the 
participants say it 
is milky. 

 

This WS is used 
for all purposes. 

Improved WS 

(No.15.b) This WS is far away, he 
needs to spend a whole 
day only to reach it.  

Fetch water once every 
second week. 

Costs TZS 500 / 
month. 

The water has good quality 
compared to the open WSs, 
no bacteria. But the water 
contains iron. 

This WS is mainly used for 
drinking and cooking. 

(No.11); 
(No.18); 

Access to this water is considered 
to be worse than in the open wells. 
It is located further away and is 
not free.  

Costs TZS 200 / 20 l or 1 000/ 
month.  

One of the pumps has a good user 
group that take care of the pump, 
so when the pump breaks down it 
is quickly repaired. 

The quality is considered to 
be good. The pump water 
quality ranks higher than the 
open well’s water.  

This WS is used for all 
purposes, but mainly for 
drinking.  

 

(No.10); 500 m from the farm. Good quality. 

This WS is used 
for all purposes. 

Q/Acc/ l 

Access is the most important issue. Quality and amount are both rated 
as the second. 

Quality is the most important issue. Access the second, and amount the least 
important issue. During the dry season is quality, access and amount equally 
important issues.   

Quality is the most important issue. Access the second, and 
amount the least important issue. 

Complained about the water situation? 

None of the respondents has ever complained to the local authority 
about the water situation.  

Two of the respondents did at some point complain about the water situation at 
the farm. Complaints were heard but nothing was done. One of the two got the 

No complaints to the authorities locally, or elsewhere, the 
reason being that it is hard to gather people and make a 
collective complaint, since people live scattered.  

                                                           
52 Uncertain. 
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response from local authority that they, the community, had to build brick houses 
in order to obtain a pump. 

Treat drinking water? 

Only one of the participants treats the water. Water guard is used. Only one of the participants treats the water. The water is boiled. All of them treat their drinking water. The water is boiled. 

  

  MCHOMBE WARD STUDY SITE  

Poor 

(No.35); (No.39); (No.43); 

Middle income 

(No.29); (No.30); (No.32); (No.33); (No.34); (No.36); (No.37)53; (No.38); 
(No.42); 

Wealthy 

(No.31); (No.40); 

 Access Quality  Access Quality  Access Quality 

Rain  

(No.43); Access is considered good since it 
reduces the necessity to walk to the 
open well. 

It is only accessible during the rainy 
season. 

 

This WS is used for 
cleaning. 

 

 

(No.29);   

(No.30); 

(No.32); 

(No.33);  

(No.34); 

Access is considered 
good. 

Easy to access. 

The participants 
emphasize that it is only 
possible to access this 
water during parts of the 
rainy season. 

It was stated that this WS 
itself costs nothing, but if 
you could afford a metal 
roof it would be easier to 
access. 

Quality is generally 
considered to be better than 
for other WSs. 

This WS is used for all 
purposes. 

   

River   

                                                           
53 Need further motivation for being categorized.  
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3*(No.35); 
(No.43); 

Access is considered good since there is 
almost always water available, in the 
river or in the ground. 

It is considered troublesome to dig new 
open wells in the riverbed when the dry 
season arrives.  

Participants bring whatever needs to be 
washed to the river. 

One participant has issues with baboons 
competing over the WS. 

One participant had access to a river 
that changed direction, now she walks 
further to access another river. 

 

Quality is generally 
considered to be bad, 

since the water carries 
amoeba, typhoid, 
and causes diarrhoea. 

Some of the open 
wells, dug during the 
dry season, contain 
milky, oily yellow 
water. 

Cattle drink from the 
open wells.  

There rumours that 
the river is used as a 
toilet and that dirty 
buckets are used 
when water is being 
fetched.  

This WS is used for 
all purposes. 

(No.42); 

(No.34); 

(No.36); 

(No.38); 

Access is considered 
good since there is 
almost always water 
available, in the river or 
in the ground. 

It is considered 
troublesome to dig new 
open wells in the 
riverbed when the dry 
season arrives. It is also 
time consuming to wait 
for the well to refill when 
almost dry.  

Participants bring 
whatever needs to be 
washed to the river. 

 

Quality is generally 
considered to be better than 
permanent open wells. 

All participants’ state that 
this water carries amoeba, 
typhoid, and causes 
diarrhoea. 

The quality is better during 
the dry season. 

This WS is used for all 
purposes by the majority of 
users.  

 

 

   

Open Well 

(No.39); 

(No.43); 

Access is considered both good and 
bad, since the WS runs dry during the 
dry season, but is closer to home than 
other WSs.  

It is troublesome to maintain the well 
and to dig it deeper during the dry 
season. It is also time consuming to wait 
for the well to refill when almost dry. 

More open wells have been abandoned 
than dug. 

 

Quality is considered 
both good and bad.  

One of the WSs 
provides milky water 
which makes the 
users sick.54 

This WS is used for 
all purposes. 

 

2*(No.29); 

(No.30); 

(No.32); 

(No.33); 

2*(No.36); 

2*(No.37); 

2*(No.42); 

Access is considered bad, 
since the WS runs dry 
during the dry season. 
This causes conflicts 
amongst its users. Some 
participants change WS 
when the WS closest to 
the house provides less 
water.  

It is troublesome to 
maintain the well and to 
dig it deeper during the 
dry season.   

Quality is generally 
considered bad, since the 
water carries amoeba, 
typhoid, and causes 
diarrhoea.  

Bad hygiene at WSs was 
mentioned as one reason 
for the low quality. 

Quality improves during the 
dry season. 

This WS is used for all 
purposes. (Only 2/13 WSs 
are not considered good 
enough for drinking)  

(No.31)
; 
(No.40
); 

Access is considered good.  

Less water is available 
during the dry season.  

The participants in this 
group built their own 
private open wells. 

The well still in use is an 
improved open well with 
brick walls.  

Quality is generally 
considered bad 
during the rainy 
season and good 
during the dry 
season. 

The improved well 
is new and is 
hoped to be good 
even during the 
rainy season.  

This WS is used 
for all purposes 

NGO WS 

                                                           
54 Concerning water quality and feeling sick: Children played with the mudd/clay that constituted the house floor. Grabbing bits of it, spitting in it and licking it to make the clay smooth enough to shape 

creatures out of. Chicken share the same floor, a guess that this could be a reason to some stomach ache 
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 (No.43); Access is considered good. 

It costs TZS 1 000 / adult / household 
to build and another 3000/year when 
the well breaks down.  

When the pump breaks down it is 
normally repaired within 3 days. The 
group taking care of the pump does a 
good job. 

 

Quality is considered 
bad, since the water 
is iron-rich, salty and 
oily. The water 
makes the user sick. 

This WS is used for 
all purposes. 

(No.29); 
(No.30); 
(No.38); 

Access is considered 
good, and better than for 
the other available WSs.   

The pump costs between 
TZS 1 000 to 5 000 per 
adult / household to 
install.  

The one participant that 
still has access to a 
functioning pump pays 
TZS 300 every time the 
pump breaks down.  

This pump is repaired 
within a month once it 
breaks down. 

 

 

Quality is generally 
considered bad, since water 
from this WS causes 
stomach ache.  

The water contains iron and 
stains clothes when used for 
washing. 

This WS is used for all 
purposes, or only for 
drinking and cooking. One 
user avoids doing the 
laundry with this water.  

 

 

(No.31)
; 

Access is considered good. 

The pump never runs dry.  

The distance to the pump is 
longer than to the 
previously used open well.  

Access to the pump is still 
regarded as better since it is 
easier to raise water by 
pumping then by digging.  

Costs TZS 67 000 / 
household to install. When 
the rope breaks it costs TZS 
5 000 / household, but so 
far this has not been 
necessary. 

This well was bought from 
MSABI, and sold as a 
community pump, but is 
used as a private WS 
amongst three households. 

Quality is 
considered good.  

It causes no health 
issues. 

This WS is used 
for all purposes. 

 

 

Who fetch water? 

Only women. Mainly woman but also men and children. Only women. 

Lived here for how long? 

On average 5 years55. On average 4.3 years On average 12 years. 

Time in Remote Farmland? 

All participants live next to their farm all year round. 7/9 live next to the farm all year round. The participant who does not, 
has a house in Mgeta. 

All participants live next to their farm all year round. 

Q/Acc/ l 

Quality of water is considered the main issue in this group. Access seems to be 
considered the second most important issue, but by a small marginal, and volume 
less of an issue.  

Quality of water is considered the main issue in this group. The other 
two parameters are barely graded by the participants and scores for them 
quite similar. 

Quality of water is considered the main issue for one 
respondent and the other respondent is content. The second 
most important issue to quality is volume, since access is 
good.   

Complained about the water situation? 

                                                           
55 To the specific place they live at right now. 
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2/4 did at some point complain to the local authority in Mgeta or Mchombe. 2/9 did at some point complain to the local authority in Mgeta or 
Mchombe. 

No comment on this. 

Get enough water? 

2/3 of the participants receive enough water. 4/9 of the participants receive enough water. Mixed opinions about 
whether there is enough water available or not. As stated by one 
participant; there is enough water, but not enough water with good 
enough quality. Other participants have a hard time to get hold on any 
water. The situation is really diverse.   

All participants get enough water.  

Use wastewater for anything? 

None of them does. None of them does. None of them does. 

Stressed about the water situation? 

One participant is clearly worried. This participant has access to a MSABI pump 
but worries about the bad quality and whether it will be taken care of.  

7/9 worry about the current or the future situation. Quality is the main 
concern, and then especially during the rainy season. The only participant 
who has access to pump water is worried that the pump will not be 
repaired. 

Do not worry. 

Irrigate the farmland? 

None of them does. One small vegetable garden is irrigated when there is enough water and 
another participant tried to irrigate watermelons, but the attempt was not 
successful.  

None of them does. 

If you got a tap at your house? 

All of the participants said they would spend more time on housework such as 
cleaning and cooking. There was also one example of wanting to spend the time 
on installing an irrigation system and installing a vegetable garden 

All female participants answered that they would spend more time on 
housework. Men with wives answered that their wives would spend more 
time on housework. Some of the women said that they would, in addition 
to housework, spend more time collecting firewood, working on the 
farm, or resting. The two male respondents who fetch water would spend 
more time on the animals in the household, working in the field or on a 
vegetable garden. For one of them, installing an irrigation system. 

The respondents would do more housework, work more on 
the farm and rest more.  

 

Treat drinking water? 

None of them does. Two members of this group treat their drinking water. One filters and 
boils the water. The second participant pours water with considered bad 
quality back into the open well, since this respondent is under the 
impression that this will increase water quality. 

None of them does. 
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