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Abstract/Summary 
Solar (photovoltaic) powered water pumping (PVP) has great potential for the supply of water to rural 
communities in developing countries. This paper introduces a case study from the Kunene region, 
Namibia and explores opportunities and obstacles for PVP in rural water supply, such as theft of solar 
panels, externalities, training and capacity building, water supply monitoring, sanitation and community 
based management. The notion of ´handover for full ownership´ of waterpoints to communities is 
challenged, as there is a mismatch between the prescribed roles and capabilities of waterpoint 
associations. In order to enhance the success of PVP schemes the study proposes flexible approaches 
to cost recovery, maintenance of social infrastructures as well as physical ones, and encourages ways 
to enhance mutual learning and solutions tailored to the environment. It is suggested that there may be 
a bias against the technology due to high initial costs, current emphasis on building new infrastructures 
as well as unfamiliarity amongst communities and practitioners with the advantages of this approach. 
 

Introduction 
Some eight years ago, Short and Thompson (2003, p.1) reflected upon the expectations made to solar 
(photovoltaic) powered water pumps (PVPs), stating that they had then been portrayed for many years 
as the “harbinger of a new era in water provision for rural and developing communities”. Although their 
vision of PVPs bringing sustainable supplies of potable water to millions of people in developing 
countries has perhaps not fully materialized, the technology certainly has great value and increasing 
potential for rural people in developing countries. 

This paper presents a case study from the Kunene region in Namibia and explores some of the 
obstacles and opportunities for the use of PVP technologies in rural water supply (RWS). Some of the 
issues are specific to the use of PVPs, while others are applicable to the broader context of RWS and 
its socio- political and environmental dimensions. PVPs have in the past been used in RWS in Namibia 
to some extent. They are at present gaining increasing attention, and will doubtlessly be deployed to a 
greater extent in the future as such solutions become more competitive in terms of price and the 
advantages of the approach gain recognition amongst local communities as well as practitioners in the 
field. 

 

Description of the Case Study – Approach or technology 
This case study is a part of a PhD research on the role of development partners in the supply of water 
to rural communities in Namibia. Fieldwork took place in Namibia from fall of 2008 throughout 2010. A 
multi-method approach was applied for data collection (see Gillham, 2000), through 85 formal and 
informal interviews with stakeholders and practitioners in the field, field observations and participation in 
workshops, training, meetings and conferences. Additional data were collected from documents and 
audiovisual material. 

In cooperation with the Government of Namibia (GRN) and its Directorate of Rural Water Supply and 
Sanitation Coordination (DRWSSC), the Icelandic International Development Agency (ICEIDA) 
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commenced a RWS project in the most northerly constituencies, Epupa and Opuwo, of the Kunene 
region in northwest Namibia in 2007. The project had a budget of US$ 1,381,800 and came to an end 
in 2010 (MAWF, 2007). In total, 33 waterpoints and water facility infrastructures were constructed (see 
sites.google.com/site/kunenewater), according to GRN specifications. Waterpoint committees (WPCs) 
were established and trained according to community based management (CBM) schemes, qualified to 
effectively manage their respective waterpoints. In early 2011, the project was extended for one year, 
with additional six new waterpoints to be installed. Solar powered pumping technologies and Grundfos 
SQFlex pumps are used at all these boreholes. Depth ranges from 33.5m to 144m with an average 
head of 51m. Total capacity of the 33 installed boreholes is 315,350 l/day, with an average yield of 
9,556 l/day. It is estimated that these boreholes serve over 4,000 people and their livestock. The area 
selection was based on criteria of equity, as it had been underserved, as well as community 
acceptability, but the communities and their political and traditional leaders had expressed their desire 
to receive support and approached the donor to this effect. Additionally, ICEIDA had been 
implementing education projects within the area, for which lack of water hampered efforts (MAWF, 
2007). 

As Binder (2008) points out, technical solutions must be specific to the local context. The Kunene case 
certainly supports that view, but circumstances are in many aspects unique.  In 2001, 13,129 people 
were living in Epupa constituency and 20,892 in Opuwo constituency. Around 75% were living in rural, 
communal areas and over 4 out of 10 persons in the region were aged below 15 years (MAWF, 2007). 
Population density is low; only 0.6 persons/km2. Skeleton Coast, with its desert climate, marks the 
western boundaries and the Kunene River demarcates the region to the north, to Angola. The 
Ovahimba people, commonly called Himbas, inhabit northern Kunene. They are nomads who, to a 
large extent, have maintained traditional lifestyles and society structure.  Large groups of people 
relocate for grazing and water, particularly in northern parts of Kunene. The rural area has scattered 
homesteads and small villages where only 16% of settlements have above 100-150 persons each. At 
the beginning of the project, some 70% of the existing waterpoints were reported to yield too little water 
and 57% had technical problems. Only 36% of households in Epupa had access to safe water, while 
the corresponding figure in Opuwo constituency was 70% (MAWF, 2007). Traditionally, the Himbas use 
springs, dig wells in dry riverbeds by hand or construct earth dams, and convert to the use of surface 
water during the rainy season. Water-borne diseases are persistent with diarrhea and occasional 
cholera outbreaks.  
Binder (2008) divides rural water supply systems into three levels with the first being stand-alone 
waterpoints, shallow wells, hand pumps and rainwater collectors. Given the water requirements of the 
communities, which depend on their livestock for subsistence, these systems are not satisfactory. The 
second level of RWS system is a piped water supply with a communal waterpoint, such as spring 
system or bore well. The ICEIDA project focused on this category, with drilled boreholes and piped 
water with a tap for human consumption and separate take-off to a trough for watering livestock. Water 
is pumped during the day and stored in tanks with carrying capacity ranging from 5,000 to 20,000 litres 
and a float switch ensures that pumping ceases when tanks are filled. It should be noted that, according 
to policy, the government‟s first priority is water for human consumption, and subsistence livestock 
water is accorded second priority (MAWF, 2007). In the context of Kunene, however, the circumstances 
warrant livestock to be awarded certain significance as cattle have tremendous value for the Himbas, 
both in practical and cultural terms. When water is limited, cattle often get water before humans. For 
sanitation purposes, it is important to install specific structures to water cattle at a distance from the 
borehole, to prevent humans from using the same water source as cattle and prevent faecal 
contamination, which has in the past caused diseases. The third level of RWS system, as defined by 
Binder, is a piped water supply with a private waterpoint, such as house connection. Low population 
density, remoteness and nomadic lifestyles do not make this a viable solution for rural Kunene. Many 
advocate the use of „simple solutions‟, which do not require specialist spare components, such as rope 
pumps (WELL, 2005). This has certain appeal but the appropriateness of the technology should also be 
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demand based, taking the water needs and long term sustainability into account. Given that Kunene 
water requirements falls within the second level of RWS systems, hand pumps would not yield sufficient 
water for capacity requirements, and due to lack of winds, wind driven pumps are not a viable option. 
Therefore, the competing choices for technology are PVPs and diesel driven water pumps (DPs). 

Feasibility of solar powered pumps 
A number of studies have been made on the feasibility of PVP systems in remote areas in developing 
countries (Mahmoud and el Nather, 2003) (Kaldellis et al., 2011, Mohamad, 2007) (Bucher, 1996). 
Many solely focus on technical aspects, but the broader socio-cultural and environmental context needs 
further exploration. The benefits in the context of Kunene can broadly be summarized within the 
following categories:  

 Geographic conditions and climate  
 Use of renewable solar energy  
 Pollution and environmental impact 
 Costs 
 Operation and maintenance 

 
The climate is arid and hot and rainfall is extremely variable, with mean annual rainfall ranging from 
over 300 mm to below 50 mm/year. The core rainfall season is from December to March, but there is 
significant annual variation (Government of the Republic of Namibia, 2010a). The Kunene River marks 
the border to Angola in the north, and is the only perennial river in the region. A small number of 
westward flowing ephemeral rivers drain the interior of the Kunene region (Windhoek Consulting 
Engineers, 2001). Some boreholes are located in the region´s most remote areas. It may take up to ten 
hours drive to reach these boreholes from the town of Opuwo, which is the regional administrative 
centre and the sole larger settlement in the area, with banks, petrol stations and the DRWSSC regional 
office. During the rainy season, rural roads are periodically blocked by ephemeral rivers. Solar radiation 
is maximized during the month of December when the days are longer, but clouds reduce sunny hours 
during rainy season. For the rest of the year, access to solar energy is unproblematic. Consequences 
of draughts are dramatic for the Himba communities, and one of the main threats to their lifestyles and 
livelihoods. 

One of the main appeals of PVPs is its renewable energy source and limited environmental impact. The 
environmental impact of diesel pumps is far greater, with carbon emissions, sound pollution, possible 
borehole contamination and threat to borehole sustainability (EMCON Consulting Group, 2006). Fuel 
and lubricants for diesel pumps often pollute soil, groundwater and wells (Hahn, 2002), and additional 
carbon emissions and considerable time and costs are associated with the purchase and transport of 
fuel to the waterpoints. Other advantages of PVPs include low maintenance, long life and easy 
installation (Practical Action, 2010). 

Despite the apparent environmental advantages, costs tend to be one of the main factors considered 
by local communities and decision makers when making a technology choice. The costs of pumping 
technologies can be divided into initial costs, replacement costs, maintenance costs and operational 
costs. Initial costs are usually higher for PVPs, but other categories of costs, particularly operation 
costs, are considerably lower for PVPs than DPs. For analysis of costs and benefits, the breakeven 
point is of interest, which is the point in time when costs of PVPs and DPs for a certain quantity of water 
per day, is the same. Hervie conducted case studies in Namibia in 2003 (Hervie 2003 in EMCON 
Consulting Group, 2006, p.35) for two DRWSSC PVP waterpoints, and found that the breakeven was in 
6 years at 70m head and 17 m3/day, while the breakeven had decreased to 3 years in 2006, using 
same parameters. This is mainly due to increased efficiency of PVP pumps, lower capital costs, 
escalation in diesel prices and currency rates (EMCON Consulting Group, 2006). Parameters for the 
ICEIDA project (average figures) were 50m head and 10m3/day. Using the same assumptions as from 
the 2006 calculations, this translated into a breakeven point at 8 months in 2008, when changes in PV 
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panel and diesel fuel costs were accounted for (see Lorentz, 2008). With volatility in diesel fuel prices 
and decreasing prices of PVP solutions, the breakeven time is still foreseen to shorten. Further, for a 
borehole yielding 10 m3/day, ICEIDA estimated that the costs of diesel fuel alone required for operating 
a DP for less than four years was sufficient to offset the initial costs for PVPs with the same capacity 
(diesel ≈ US$ 156 for 39 months ˃ PVP systems installation costs ≈ US$6,000). Estimates for all 
inclusive cost over a period of 20 years, which is the expected lifetime of solar panels, were  US$ 
12,750 for a PVP and US$ 73,750 for a DP in 2008 (Lorentz, 2008). 

As Hahn (2002) points out, it is frequently overlooked that after the installation PVP systems only occur 
fractions of the operating costs of the DP systems, which often is the competing technology. For DPs, 
access to fuel has proven to be a great obstacle in this area. Physical distance as well as the mode of 
transportation, which may be by foot or by donkey, poses problems for transporting the diesel to the 
waterpoints. For more remote areas it may take a full day by a 4x4 vehicle just to get to the nearest gas 
station. Also, costs of diesel are a common hindrance, as well as the collection of funds necessary to 
purchase diesel, which renders waterpoints effectively dysfunctional for long periods.  

Some have expressed reservations and maintain that PVPs are more difficult to repair, access to repair 
services is only available in the capital, and that they are susceptible to lightning strike (EMCON 
Consulting Group, 2006). During project implementation, no major repairs were required, but rather 
issues pertaining to initial equipment settings. However, lightning did strike infrastructure in one 
location, destroying the pump which had to be replaced, so that should indeed be considered a risk. 

Planning and budgeting by government units responsible for RWS, often with limited funds, is also an 
obstacle. Public expenses for water systems are often primarily installation and training costs, as 
expenditures associated with O&M should fall on the community, according to CBM schemes and the 
principle of cost recovery. Thus, it is no surprise that diesel technologies are often the preferred choice. 
DRWSSC has in fact also pointed this out (EMCON Consulting Group, 2006), stating that the 
assessment of performance for regional heads is based on the number of communities receiving water 
supplies, not the number of PVP systems installed. Higher initial costs and separate budgets 
(development/capital and recurring/operational budgets) make PVPs a less appealing choice due to 
this institutional environment. 

 

Main results and lessons learnt 
In November 2010, all 33 waterpoints in the project were handed over to the DRWSSC and the 
respective communities, but the DRWSSC regional office in Opuwo continues to provide guidance for 
O&M, monitor the state of the water supply, and its infrastructure (MAWF, 2007). Some lessons from 
the ICEIDA project are solely associated with PVP projects, but others are applicable to the wider 
context of RWS projects. The main lessons discussed in the following section relate to: 

 Theft of solar panels 
 Externalities 
 Training and capacity building  
 Cost recovery 
 Water supply monitoring 
 Sanitation 
 Other practical lessons 

Theft of solar panels 

Theft of solar panels is regarded by many as one of the greatest obstacles for PVPs, as they can easily 
be sold for financial gain, and demand remains high. A variety of solutions have been suggested; in 
more densely populated areas of Africa, fences and security alarms have been used (Government of 
Uganda Ministry of Water and Environment, 2007). Short and Thompson (2003) suggest a commercial 
solution, where a private organization or an individual owns the system and charges the water users, 
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and is in turn responsible for guarding the equipment against theft and vandalism. 
When a solar panel was stolen from a local NGO it took locals only two days to track the panel down 
and recover it from the other side of the border, in Angola. The aftermath from the next two occurrences 
of theft from ICEIDA funded waterpoints were not as successful as it was considered important that 
communities would take on the responsibility for replacing the solar panels themselves. After a few 
meetings, the problem was swiftly solved by the communities which bought new panels to replace the 
stolen ones.  

In Namibia, three main preventive measures have been taken to avoid theft of panels. Firstly, 
communities build fences but also assigned community guards. In Kunene, the waterpoints may not be 
located close to the homesteads as the geological availability of water is the major determining factor 
for the location of boreholes. The waterpoint caretaker or another designated member of the community 
assumes responsibility to guard the waterpoint from vandalism, wild animals or theft. This, however, 
poses a problem for the communities that lead nomadic lifestyles, as it is difficult to leave one 
community member behind when the group relocates for grazing. A second solution was implemented 
in the last phase of the ICEIDA project. The design was changed in locations where there was 
considerable risk of theft, so that the panels can be unplugged and removed from the respective 
waterpoints.  Community members carry them to their homestead during the nights, for safeguarding. 
Yet another approach has been applied in the Kavango region in north east Namibia. The panels are 
elevated on a pole, and firmly welded to their frame, which makes them difficult to remove. This design 
has been deemed to have merits and is now applied for all new solar powered infrastructures. 

Solutions need to be planned in cooperation with the community, but preventive measures such as the 
ones described above should be applied, appropriate to the respective environment and social 
circumstances. Further, firm ownership by the community is critical as the guarding of the panels 
becomes the responsibility of all. History demonstrates that with proper incentives, communities can 
even trace and recover panels, but theft or vandalism by community members themselves will also be 
condemned once there is a common sense of ownership and recognition of the importance of the 
panels for the whole community. Commercial or market-driven solutions might be good options in some 
circumstances, e.g. where private companies lease panels or own supply systems, but this would be 
problematic in remote areas with few water users, as in Kunene. Importantly, falling panel prices should 
in time make them less valuable, and thus somewhat decrease the demand in informal markets and 
lessen the risk of theft. 

Externalities 
It is important to view RWS in a wider context, and consider the impacts new waterpoints may have on 
society and the environment. Externalities are defined as an impact (positive or negative) resulting from 
action affecting a person or a group, and to which they did not fully consent (Weimer and Vining, 2005). 
An interesting example of negative externalities from the ICEIDA project relates to environmental 
factors. When the project was underway, as the Ovahimbas relocated to the vicinity of new waterpoints 
with their livestock, environmental burdens greatly increased, potentially leading to overgrazing. This 
issue was brought to the attention of ICEIDA by a local NGO, Integrated Rural Development and 
Nature Conservation (IRDNC). To address the problem, ICEIDA cooperated with IRDNC which 
implemented a holistic range management program to respond to new habitat and grazing patters (see 
Nott, nd). In the Kunene Region RWS Development Plan, DRWSSC is responsible for all environmental 
impacts associated with a particular waterpoint (Windhoek Consulting Engineers, 2001). In 2001, the 
numbers of livestock in the Etanga and Opuwo areas were estimated above 30,000 and 70,000 
respectively, and the environmental stress was already assessed as critical (Windhoek Consulting 
Engineers, 2001). 

In an assessment of RWS management in Oyo State, Nigeria, Gbadegesin and Olorunfemi  (2007) 
conclude that water policies failed to recognize the inter-relationship between water resources and land 
use. This is also the case in Namibia, although a more integrated and holistic approach to water 
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resource management might serve to solve such issues. In a newly published Integrated Water 
Resources Management Plan for Namibia (Government of the Republic of Namibia, 2010b), it is 
pointed out that there is need for an holistic approach to water supply and demand as an essential 
component of sustainable development. 

Other well known negative externalities from RWS projects occur when too powerful water pumps are 
installed or their settings are faulty and as a result the waterholes dry up, or when fuel or lubricants 
cause ground water pollution. Positive externalities can also transpire, and for instance, several schools 
resumed operations in the vicinity of new waterpoints in the ICEIDA project. 

Training and capacity building 
Community based management (CBM), based on international consensus on water governance, is one 
of the main strategies governing RWS in Namibia. As Cleaver and Toner‟s (2006) findings from 
Tanzania indicate, it is highly difficult to meet water policy objectives for community participation and 
cost sharing. The implementation of CBM is phased, based on capabilities of the community and the 
government, but the government shall strive to continue its support and not transfer such 
responsibilities to communities until they have the means to exercise them. The first phase of 
implementation is capacity building, the second is handover for operation and maintenance (O&M) and 
the third is handover for full ownership (DRWS et al., 2004).  At the end of 2007, 982 active waterpoints 
were in the region, thereof 71 and 73 in Etanga and Opuwo constituencies, respectively. Only 11 
waterpoints had been handed over to the communities in the region for O&M (second phase), which 
represents just over 1% of established waterpoints, but none for full ownership (third phase). Since 
then, the Namibian Red Cross Society, with external funding, has been implementing a water and 
sanitation supply project in the region. They have mostly focused on hand pumps and sanitation 
training, and have worked closely with DRWSSC. The Red Cross has been actively involved in grass-
root work and education with communities, which has had an impact on the rising number of handovers 
of waterpoint to communities in the past three years. All ICEIDA waterpoints were handed over to the 
communities for O&M (phase two), but the DRWSSC regional office continues to provide maintenance 
support. Although this poor track record for full handover may not accurately reflect the situation in 
Namibia as a whole, it has proved highly problematic to fully implement the CBM strategy with full 
management and ownership of waterpoints by the communities, and initial implementation plans have 
been postponed. Subsequently, the viability of full handover is currently under review by GRN. This is 
in line with the highly critical stand Harvey (2007, p.374) takes against the ´presumption that once a 
new water supply is constructed and “handed over” to the user community it can be sustained by 
community financing for operation and maintenance (O&M) is over-simplistic, especially since the long-
term O&M costs are neither calculated nor communicated to water users´. As Carter (2009) points out, 
it is a common misconception that social structures last forever, but community based management 
(CBM) plans in the RWS sector often reflect that thought. WPCs in Kunene provide an example. Initial 
training was given, infrastructures built and waterpoints were functioning. It was envisioned that WPC 
members would give their successors sufficient and appropriate training, but members may leave for 
some reason, temporarily or permanently, or be unable to manage the task to begin with. The ICEIDA 
project attempted to deal with this problem to some extent. Initial training, in accordance with 
government standards was conducted, but an additional follow-up training, which was not a part of 
government stipulations, was also provided to WPCs. 

In Namibia, misconception about solar technologies was also widely evident amongst the communities 
and DRWSSC extension staff, who were more accustomed to diesel driven pumps. ICEIDA arranged 
for a workshop for extension officers in the region on PVP systems, where they were trained in 
detecting problems, addressing minor issues and installing new pumps and panels. Further, learning is 
not only mediated through formal training, but is also passed from one community to the next. 
Exchange visits between communities were also organized as a part of the training, but building 
knowledge networks is highly important for water management in the African context (IIED, 2009). For 
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the three year duration of the project, it was noticeable how much more responsive communities were 
becoming, and taking immediate ownership of the waterpoints, building fences to protect water 
infrastructures from livestock and vandalism, as well as safeguarding the waterpoints and solar panels. 
The general lesson that can be drawn is that it takes time for new technologies to be accepted and 
appreciated, not only in communities, but also within government and amongst professionals. 

Cost recovery 
The Himbas do generally not handle much money; wealth accumulation comes in the form of cattle and 
there has been reluctance among the Himbas to establish bank accounts,but banks are only located in 
the town of Opuwo. This is a major difficulty in implementing CBM and reaching full cost recovery, but 
is just one reason financial management has proven difficult as WPCs often do not collect user fees 
and are unable to keep ledgers. 

Although usually frowned upon in the RWS sector, reactive financing (see Harvey, 2007) might be 
suitable for the Himba communities. Community members may provide in-kind contributions, such as 
by safeguarding the waterpoint. For other expenses, an ad hoc approach may be desirable, such as to 
cover O&M costs but communities could tailor financial arrangements according to their needs. 
Operational costs are generally very low for PVPs, and if any maintenance costs do occur, they are 
relatively high expenses, such as the replacement of panels or pumps. In those instances, it would be 
possible to sell goats or cattle, and take turns for families to cover costs according to how the 
community sees fit. The conventional approach to financial management, even though it is based on 
CBM principles, with WPC collecting user fees, is still the method suggested in WPC training.  
However, the hand-over and ownership agreement between waterpoint associations (WPA) and the 
DRWSSC only stipulates that WPAs are responsible for management, M&O, repair and replacement of 
equipment, and does not articulate how fees should be collected (DRWS et al., 2004). Therefore, 
communities are responsible for selecting schemes for cost recovery that suit their needs and situation. 
Feedback given by DRWSSC (previously DRWS) in a feasibility study for PVPs in 2006 reflects some 
reluctance to accept reactive financing (EMCON Consulting Group, 2006, p.11): 

With the implementation of Community Based Management (CBM) the community takes 
ownership of the water supply installation and becomes responsible for the operational 
costs. When a PVP system is installed then the community does not collect money as 
there are no operational costs. This leads to a crisis when the PVP system requires a 
service or replacement after a few years of operation. In this regard DRWS prefers 
diesel pumps as this enforces the money collection systems to cover the operational and 
minor maintenance costs. 

In this context, it should be noted that attitudes have been shifting noticeably within the Directorate over 
the past few years, but this stand ignores the fact that „crisis‟ situations are often already created by 
compelling communities to regularly collect user fees, which often results in fund mismanagement, 
thefts, unfair fee structures, and short life-span of many WPCs. 

Recommendations from studies of RWS projects in the Philippines include the provision of incentives 
for investment, thereby decreasing the external aid dependency of the communities (Robinson, 2004). 
This might also be considered in the context of PVP systems in Kunene, either through internal 
financing or external. The regional office has constrained budgets, and the Regional Head claimed that 
in the remote locations for ICEIDA boreholes, the GRN would never have the capacity to drill, due to 
excessive costs and few water users. Given that O&M costs are limited in the long run for PVP 
systems, there might be incentives for communities that have the capacity and willingness to pay, to 
share the initial costs of new boreholes with DRWSSC. For the past two years, four and ten boreholes 
have been drilled by the DRWSSC in the region each year, respectively. Some communities have 
considerable number of livestock and thus the financial means to contribute, but lack the resources and 
channels to arrange for establishing new boreholes. This approach certainly brings up issues related to 
fairness and equity, but so does the current selection of new borehole locations.  
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It is important to consider other needs of the communities apart from water. There are not many 
sources of energy in these areas and in some cases efforts had been made to use the solar panels to 
charge cell phones, which resulted in breakage of power to the pump. Instead of looking for ways to 
prevent this, it might be possible to seek ways to accommodate the needs of the communities. When 
there is some excess energy available, simple change of design could enable the communities to 
access power and charge small electronic devices. Such initiatives might also provide the communities 
with opportunities to collect charger fees to supplement O&M costs. 

Water supply monitoring 
Case studies from the Philippines show that communities generally demand higher service levels than 
those offered by rural water supply offices, and this underlines the importance of informed choice and 
demand-responsiveness in the provision of rural water supply services (Robinson, 2004). The most 
common complaint amongst the Himbas was that boreholes did not yield enough water, and it is 
generally the perception of stakeholders from the RWS sector in Namibia that PVP pumps yield 
insufficient water (EMCON Consulting Group, 2006). Given the number of livestock in the area, which 
continues to rise, this is a complaint that is likely to remain prominent. “Enough water” is of course a 
relative term in this context, but it is likely that with effective expectation management, communities will 
find a balance between land use, number of cattle and water supplies and allocate their cattle and 
grazing in accordance with the availability of water at each waterpoint. 
In some cases these concerns were duly founded as the borehole yield was low. This could be caused 
by faulty equipment or configuration, panels were not adjusted properly to catch the sunlight or panels 
had not been cleaned. Most problems could be easily addressed, either with straightforward 
adjustments or repairs. For some sites, readings from the water meters revealed that the communities 
were in fact not utilizing the water supply to the fullest extent possible. In other cases, the boreholes 
simply did not yield as much water as the communities wished, particularly to meet the needs of large 
numbers of livestock. Each borehole pumping was set so as not to exceed the maximum sustainable 
yield, and the number of solar panels was fixed to this effect, according to recommendations of the 
geohydrologist, based on the pump tests. In the past, this has been a common problem; the diesel 
pumps drained the water and the lifetime of each borehole was considerably shortened. Communities 
commonly failed to understand this correlation. Further, accounts of water use were somewhat 
unreliable. In the ICEIDA project water meters were installed at boreholes, which displayed how much 
water was in fact pumped at each location. This was instrumental in monitoring borehole performance 
and determining water yield with certainty. In remote places, this may not be of much use for the 
communities themselves, as they lack the capacity to read the meters and calculate the yield over a 
given period of time. This was in fact also a challenge for the regional DRWSSC extension staff, which 
indicates such data needs to be regularly passed to the regional office for processing. Remote 
monitoring technologies, which have been applied in Kenya may be useful for this purpose (see 
www.grundfoslifelink.com). This predicament represents the cultural distinctions that can become 
obstacles during the implementation phase, but the following conversation clearly illustrates this gap: 

Donor representative: it is really important that we get those water meters 
up at every waterpoint, so we can show the Himbas how much water they 
are really getting, just how many liters per hour. 

DRWSSC extension officer: yes, but with the Himbas, then we have to 
begin to explain what a liter is, and then what an hour is. 

Continued support should therefore be considered of utmost importance, even though the communities 
take full ownership of the waterpoints, they still benefit from and require support in areas they are 
unable to fully manage themselves. This further challenges the ´full handover´ of waterpoints to 
communities in areas where they do not have access to technical support. 

Sanitation 
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Sanitation remains an important issue in the provision of safe water to humans in Kunene, particularly 
among the rural population. A Red Cross study of a previous water project in the Kunene amongst the 
Himbas showed that sanitation remained problematic and that some used the safe water provided 
during the dry season but went on to use surface water during the rainy season with humans sharing 
water sources with their livestock. This caused prolonged health problems amongst the Ovahimbas, 
and furthermore indicated that health and sanitation education in the project was lacking (Lush, 1999).  

Although sanitation is a part of basic WPC training, traditional beliefs might contradict the information 
passed to people. On one occasion, a Himba headman expressed the belief that some containers used 
for human consumption should not be cleaned at all, as the family cattle would die. Although the 
younger generation objected to this notion, this illustrates how traditional views may contradict the 
training people receive. Previously, sanitation issues fell under the Ministry of Health, but those tasks 
are currently being undertaken by DRWSSC, and thus likely that Namibia will apply a more integrated 
approach in nearest future. 

Other practical lessons 
Short and Thompson (2003) suggest that due to high costs of PV panels, there is a tendency to seek 
the lowest capital costs for other infrastructures. In the ICEIDA project, standards set by the GRN for all 
infrastructures were followed, but it is important to apply the appropriate technology not only for solar 
panels, but also for other infrastructure. There was one minor deviation from this, but due to mistakes 
by contractors, for the first two phases of project implementation, installed tabs and gate valves were 
not according to standards. These were of lower quality, and due to recurring leakages all these tabs 
had to be replaced with associated costs. This deviation was observed by the donor during monitoring 
visits to the waterpoints, and subsequently every effort was made to use infrastructure materials 
adhering to SABS standards.  

It is important for donor organizations not to use parallel project implementation units (PIUs), so that 
projects are firmly integrated in current institutional structures. This enables continued support in the 
long run and reinforces institutional capacity and structures, and thereby supporting indicator 6 of the 
Paris Declaration Targets (European Communities, 2008). DRWSSC was primarily responsible for the 
implementation although the ICEIDA project manager was a member of the PIU.  Considerable 
attention was paid to these waterpoints, with ICEIDA staff visiting the sites, talking to WPA members, 
inspecting infrastructure and monitoring progress. One respondent stressed the value of having not 
only extension staff visit the waterpoints, but also ´higher level people´, from donor organizations, 
politicians and ministry staff. This induced a speedy resolution of problems and also enhanced the 
responsiveness from the communities, encouraged ownership and pride. 

 

Conclusions  
The aim of sharing lessons learned from RWS projects should not be to find an all-encompassing 
solution, whether it is technical, financial, social or institutional, but rather to identify an approach that 
might be applicable in certain circumstances and detect pitfalls to avoid. This case study suggests that 
PVPs are appropriate RWS technical solutions where water demand matches the water supply capacity 
of PVP solutions, but geographic conditions, climate, and institutional and social structures should 
moreover be taken into consideration. Minimal pollution and environmental impact as well as low 
operational costs are some apparent appeals of this technology. However, the case of Kunene 
indicates that it takes time for new technologies to gain acceptance, and that it is beneficial for 
communities to share their learning and mutually seek for solutions that suit their environment. 
Mismatch between the capabilities of WPAs and the roles they are expected to assume under 
conventional CBM schemes, render the full handover of waterpoints to communities objectionable, as 
long-term sustainability is not likely to be obtained. Therefore, support for social ´infrastructure´ is just 
as important as the maintenance of physical infrastructure. 



[133] Hjálmarsdóttir 

10 
 

Lessons from Namibia indicate that cost recovery methods need to reflect circumstances and social 
context and it is suggested that retrospective financing schemes might be suitable in certain 
circumstances for PVP projects, particularly for remote communities. Further, where communities have 
the financial means, initial cost sharing between government and communities is another option for 
financing PVP projects. Although regulatory and institutional capacity on the national level is 
considerable in Namibia, the regional level, which is responsible for supporting the communities, faces 
budget constraints and lack of capacity. In some instances, there may be bias against PVPs, due to 
high initial costs and unfamiliarity amongst communities and practitioners with the advantages of this 
technical approach. The need for governments in Africa to achieve national or international targets, 
such as the MDGs, places the emphasis on building new, inexpensive infrastructures in order to obtain 
sufficient coverage, rather than fully taking long term cost efficiency and the benefits associated with 
the use of renewable energy into account.  

This case study suggests that the application of PVP systems can correspond with water requirements 
and environmental contexts of pastoral groups living in remote areas. However, while PVP systems 
fulfill technological requirements, the real challenge is for all stakeholders to recognize the full, long 
term costs of competing technologies and designing successful approaches to implementation 
appropriate for the local contexts. 
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Figure 1: Location Map 
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