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Key findings

• When rural water infrastructure is not professionally 
maintained, household spending on alternative water 
sources due to breakdowns in supply can be as much as the 
initial capital costs of the infrastructure 

• Professionalized maintenance can reduce repair times to 
less than two days for both piped systems (otherwise, 46–67 
days) and handpumps (otherwise, 43 days)

• Drought events increase socio-economic hardship, 
particularly for handpump users with only a few days of 
water storage

• For handpump users, the cost of alternative sources in the 
dry season increases by up to USD 0.38 per day, equivalent 
to 6–14% of daily household expenditure 

• Women bear the vast majority of time costs of collecting 
water from alternative sources

• Governments and donors can pay three times more per litre 
of water from emergency water trucking compared to the 
cost of water provided by a functioning kiosk    

Policy brief
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Summary

This policy brief examines the case of water supply infrastructure in rural Kenya to evaluate if 
investing in professional maintenance of infrastructure can increase social returns to balance 
low or negative financial returns. A conceptual framework outlines how returns from improved 
maintenance improve reliability of services, lower unit costs, and reduce inequalities. Analysis  
is informed by operational, financial, climate and social data comparing community 
management with a professional maintenance service provider (Appendix 1). Our results 
demonstrate that professionalized maintenance can reduce repair times to less than two days 
for piped systems (compared to 46–67 days under community management) and handpumps 
(compared to 43 days).

Reduced repair times mean households avoid the high cost of alternative water sources during 
breakdowns, which over time can grow to an amount equivalent to the initial capital outlay 
by governments and donors. For handpump users, the cost of alternative sources in the dry 
season increases by up to USD 0.38 per day, consuming 6–14% of daily household expenditure. 
Other welfare costs such as ill health and time spent collecting water are also avoided, 
particularly in the dry season when infrastructure failure necessitates use of unimproved and 
distant alternatives. The case for investment in improved maintenance becomes compelling 
when factoring in wider social and economic returns, though will require major institutional 
change and accountable coordination between government, donors, and NGOs.      

A framework for the investment case

In the rural water sector, governments and donors have traditionally invested in new 
infrastructure and assumed water users would fund subsequent operation and maintenance 
activities. The expectation that rural water users will cover most – if not all – operation and 
maintenance costs is embedded in policy across Africa; however in many cases this has proven 
to be unrealistic. If future policy is to be based on evidence, calls for increased investment in 
the maintenance of water service infrastructure should be based on a clear demonstration of 
the wider benefits of such investments.

The case for investing in infrastructure maintenance is underpinned by economic, financial, and 
social returns. Figure 1 outlines a conceptual framework to illustrate how returns are linked 
to improved maintenance and their role in supporting an investment case by operational, 
economic and political arguments. 

• The economic returns from improved reliability include improved revenue collection, more 
affordable services, higher volume production, reduced days not working, and the avoidance 
of early rehabilitation or replacement of infrastructure.

• The social returns from improved infrastructure reliability contribute to reducing the 
burden of water collection, water-related illness, and psycho-social stress of having to turn 
to unaffordable, distant or unsafe alternatives, which disproportionately impact women and 
lower income households. 

• The financial returns include lower unit life-cycle costs, reduced emergency water 
spending, and the ability to design smarter subsidies based on better information.
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Figure 1: Returns from investing in professionalized maintenance for rural water 
service provision
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This policy brief explores this framework in the context of Kitui County in Kenya where small-
scale piped schemes and handpumps are common. Kitui was the focus of this study as it 
has incubated a professionalized maintenance service delivery model since 2013, and has 
generated numerous datasets with a range of variables relating to operational, financial, 
economic and social dimensions of water supply systems and their use (Appendix 1). 
Operational and financial analysis is drawn from a survey of 92 piped water schemes with an 
estimated 305,332 users and a county-wide infrastructure audit. In addition, the professional 
service delivery provider (FundiFix Ltd) has longitudinal data since 2016 for observed costs and 
revenues for serviced infrastructure (handpumps and piped schemes) which, as of 2021, are 
providing reliable water to more than 50,000 people in communities and schools. 

Operational performance

Professionally maintained water systems result in improved operational performance 
compared with those that are community managed (Figure 2). The proportion of days a 
waterpoint is working, or uptime, for handpumps with professionalised maintenance is higher 
than those based on a community management approach (99% vs 86%). This is driven by 
faster repair times (1 day vs 43 days). A similar trend is evident for piped schemes, with larger 
community managed schemes experiencing average downtimes of over two months.   
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Figure 2: Operational performance by maintenance model
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Economic and social returns

The data from Kitui indicate that professionalized maintenance reduces downtime and so 
allows people to avoid turning to expensive, distant, and unsafe alternatives sources. Using 
alternative sources increases water collection time and health risks. The costs of lengthy 
breakdowns are not shared equally, and so unreliable services can exacerbate underlying 
inequalities. It is often observed that the poorest households are most affected by unreliable 
services, and the data from Kitui reflect this (Table 1), particularly in the dry season. When 
handpumps break down, wealth (as indicated by household expenditure) has little bearing on 
whether or not unimproved sources are used. But any switch to an unimproved alternative 
happens sooner for poorer handpump users as they have lower storage capacity. Moreover, 
the expenses associated with alternative sources constitute a significantly higher proportion of 
a poor household’s overall expenditure. 

For piped water scheme users, served at kiosks, a different story plays out, with poorer 
households more likely to opt for unimproved sources but at lower cost. Again, it is poorer 
kiosk users who expend a higher proportion of their overall expenditure on alternative water 
sources in the dry season. By enabling increased volumetric water use, reduced downtime also 
lowers unit production costs. 
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Gendered impacts are also important to consider. Women and girls bear the brunt of system 
breakdowns, as they are more likely to have to fetch water from alternative sources such as 
surface water or water scooped from river beds, incurring high time costs in collection 
(Figure 3).

Table 1: Coping costs associated with unreliable handpumps and kiosks in the wet and dry 
seasons: low expenditure households vs high expenditure households

Households using 
handpumps

Households 
using kiosks

Low High Low High

% households that store water in the 
house

79% 77% 93% 89%

Days’ worth of water storage DRY 1.8 2.2 4.7 3.6

WET 3.6 7.0 5.1 4.0

% households using unimproved 
source when service disrupted

DRY 62% 63% 96% 72%

WET 55% 56% 83% 74%

% households with increased water 
collection time when system breaks

DRY 79% 57% 25% 36%

WET  62% 46% 0% 0%

Cost differential for alternative during 
breakdown (USD/day)

DRY 0.38 0.25 –0.01 0.43

WET 0.20 0.30 –0.07 0.29

Cost of alternative when system 
breaks (% of daily expenditure)

DRY 14% 6% 12% 7%

WET 7% 5% 1% 3%

Figure 3: Gendered distribution of water collection burden by source type and 
collection time in Mwingi North sub-County
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When system breakdowns occur and users are forced to use alternative water sources, 
households spend an additional amount of up to USD 0.43 per day for kiosk users and USD 
0.38 for handpump users. Multiplying the additional daily expenditure incurred on alternative 
sources by the number of days a system is broken down under a community management 
model produces an estimate of payments for alternative water sources during breakdown. 
For both handpump and large piped scheme users, over the course of a 10-year period these 
additional expenditures might accrue to levels equivalent to the initial capital outlay when the 
system was installed (Figure 4). 

Figure 4. Estimated costs per person over a 10-year lifespan when considering break 
downs (by system type and maintenance model).  

Payment for alternatives 
during breakdown

O&M (direct costs only)

Capex

* labour costs excluded

U
SD

 / 
pe

rs
on

350

300

250

200

150

100

50

0

Community | ProfessionalCommunity | Professional Community | Professional Community | Professional

Handpump Piped <500 pax Piped 500–1000 pax Piped >1000 pax

32

2*
34

4
34

21

69

258 258

69

40

36

131 131

36

38

9 9

37 37

Labour costs for O&M under the community management are difficult to estimate. We have 
assumed that for piped systems communities are likely to have to contract mechanics to 
undertake repairs. In the case of handpumps, as unpaid community labour is often relied 
upon, we have excluded labour costs from the estimate of community management O&M 
costs.

Local authorities may also incur considerable costs associated with unreliable water services. 
In Kitui County, emergency water trucking services are required when water shortages 
increase demand or broken infrastructure leaves people without any alternatives. 
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Records from two of the eight sub-counties show that in a 12-month period between June 
2018 and May 2019 there were at least 83 trucking operations supplying 1,458 cubic meters 
at a total cost of 1.2 million Kenyan shillings (USD 12,000)1. This equates to USD 8.1 per cubic 
meter of water supplied, more than three times the average cost of water from a kiosk in Kitui. 
Attributing these costs specifically to system breakdowns is not possible, though it is plausible 
that improved reliability of existing handpumps and piped systems would reduce the need for 
national or county government to fund these emergency supplies.

Scale also matters in the distribution of operational costs. We find predictable economies of 
scale reducing operational costs in piped schemes as more people are served. There appear 
thresholds with higher operational costs for service areas of less than 500 people (around 
100 households) (Figure 5). Overall, when we compare the costs of capital and operational 
expenditure we can see a number of implications emerging. 

First, handpumps are the lowest cost for donors and governments to install but transfer a 
high proportion of costs to users when they fail. Second, piped schemes decrease in costs with 
higher demand; this may not only be for drinking water but also for productive uses, such as 
livestock, which are important in Kitui County and semi-arid areas of Kenya and Africa. Third, 
the professional service delivery model raises performance for all infrastructure with major 
increases in service reliability for piped schemes which communities struggle to manage 
effectively. 

1  This includes transport, labour and bulk water costs.

Figure 5: Economies of scale in operational costs for piped schemes
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Recommendations

Lockwood’s (2021) identification of ten characteristics for professionalized maintenance 
clarifies roles, risks and responsibilities between service providers, water users, government, 
and donors. This policy brief complements this with evidence to illustrate the distributional 
impacts from inadequate maintenance provision which reduce financial, economic, and social 
returns on investment in rural water infrastructure. The failure to invest in maintenance falls 
heaviest on women and the most vulnerable compounded by unpredictable climate shocks 
and socio-economic hardship. Achieving safe water services also requires investment in water 
safety planning to ensure adequate water quality monitoring, treatment, and reporting. 

The ideal time to address operation and maintenance issues is when new investment 
decisions are being made; applying professionalized maintenance models to existing rural 
water infrastructure can be complicated and political, incurring high transaction costs and 
meeting varying levels of social acceptance. Results-based funding models are being tested 
in several African countries, including Kenya, suggesting professional service delivery models 
can contribute to improving social and economic returns for rural communities, schools, and 
healthcare facilities. Without developing a long-term maintenance delivery model, donors or 
governments investing in new rural water infrastructure are likely to replicate past mistakes, 
waste scarce resources, and fail to contribute to sustainable WASH services. 
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Appendix 1: Data sources

Dataset type System 
types 

Unit of 
data 
collection

Year 
(funder)

Geographical 
coverage

Data 
collection 
approach

Coverage

Infrastructure 
audit

Handpumps Water 
system

2011 
(FCDO)

Kyuso district Complete 
enumeration

105 
handpumps

Household 
survey

Handpumps Household 2012 
(FCDO)

Kyuso district Non-random 
sample

22 
communities

Operational 
data

Handpumps Water 
system

2013-15 
(ESRC)

Kyuso district Non-random 
sample

59 
handpumps

Household 
survey

Kiosks Household 2015 
(UNICEF)

Kyuso district Non-random 
sample

24 kiosks

Infrastructure 
audit

All Water 
system

2016-7 
(USAID)

Kitui County Complete 
enumeration

3,126 
systems

Household 
survey

All Households 2018 
(USAID)

Mwingi North 
Sub-County

Semi-random 
sample

34 
communities

Operational 
data

Handpumps 
& piped 
schemes 

Water 
system

2017-18 
(USAID)

Mwingi North 
Sub-County

Non-random 
sample

43 systems

Sample sizes

Handpumps Piped <500 users Piped 500–1000 
users

Piped >1000 users

Community No. systems=19 
No. breakdowns=45

No. systems=27 
No. breakdowns=38

No. systems=27 
No. repairs=31

No. systems=88 
No. repairs=112

Professional No. systems=32 
No. breakdowns=250

No. systems=6 
No. breakdowns=100

No. systems=1 
No. breakdowns=6

No. systems=18 
No. breakdowns=313
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