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Prepaid water meter systems appear to overcome many of the challenges of supplying water to a range of
consumers in Africa. However there are concerns as to the effect on the human right to water as well as
on the viability of the approach to water service providers on scale. The paper presents findings from a
World Bank study in eight African countries using on-site data collection, key informant interviews, 27
focus groups and 1,180 household surveys in three countries. The study found that customers appreciate
the convenience and believe that prepaid systems have enabled them to manage household expenses
better, reducing the risk of incurring debt or disconnection. However, although many utilities believe the
benefits outweigh the costs, they report that the robustness of prepaid meters varies at present varies
considerably, leaving utilities too reliant on technical support from suppliers, which is not always
timeously available. Initial capital costs are also relatively high.

Prepaid meter water systems

Too many people in sub-Saharan urban Africa still lack access to affordable safe water, with only 34.4%
being able to access ‘piped on premises’ drinking water (WHO/UNICEF, 2014). In low-income urban areas,
many residents source their water from a mix of public water points and private water vendors. Buying
treated water from shared standpipes often comes with conflict over shared payments, while yard taps and
standpipes stand idle and unused where the service provider has disconnected the supply because of non-
payment. The promise of ‘access’ or ‘improved coverage’ is eroded where service points are disconnected
and where intermediaries inflate the price of treated water.

Service providers, meanwhile, face daunting challenges, starting with the difficulty of meeting the
ongoing costs of delivering safe, affordable water to rapidly growing urban populations, where many users
cannot afford services, and some do not want to pay. Senior utility managers often fear political fallout if
they raise tariffs to levels required to cover the costs of operations and reasonable capital maintenance.

In response, a growing number of urban service providers in Africa have adopted prepaid water systems
since the late 1990s. Prepayment holds the promise of a remedy for low collection rates and, healthier cash
flows, more revenue to fund wider coverage, and the resources to reverse or pre-empt a downward spiral
that makes tariff increases unlikely, and a reduced risk of arrears or debt, as customers pay in advance for a
specified amount of water. This paper captures the findings of a study undertaken by the World Bank Water
and Sanitation Program (WSP) in 2013-14 (Heymans, et. al. 2014), which explores the potential of prepaid
meters in serving urban poor communities.

Research methodology

The study involved technical data collection and key informant interviews across all locations with utility
staff and regulators, and household surveys and focus group discussions in three case study cities: Kampala-
388 adults using public standpipes; 8 focus groups with men, women, children, landlords and water vendors,
most using prepaid standpipes; Lusaka -395 adults with individual prepaid connections; 11 focus group
discussions with men, women, children, tenants and landlords, using standpipes and individual connections,
respectively; Mogale City -397 adults with individual prepaid connections; 8 focus group discussions with
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men and women from different income strata, including tenants and landlords Figure 1 illustrates the case
study sites and the types of prepaid meter installations investigated.

Kampala, Uganda.
About 70% of the
population lives in
informal settiements
and poor quality
housing and relies on
communal standpipes,
water vendors and public wells. The city’s water utility
first introduced prepaid standpipes in 2007 to improve
revenue collection and deliver water directly to users ata
social tariff. Currently ove 1 600 prepaid standposts
serve about 200 000 people, with a further 3 000

Nakuru, Kenya, is the country’s 4™ fargest
urban settlement, with a fast growing
population. In poor areas, households who
rent rooms in 25 — 40 room compounds
share 3 single tap controlled by a landlord,
95 prepaid standpipes were installed in
compounds in mid-2012. Tenants can now
# access cheaper water, 24/7. Nakuru Water
2ims to install over a thousand more.

Nairobi, Kenya, has had

620 prepaid meters on
planned by 2017. In 2014, the utility introduced prepaid At oot
meters for institutional customers. iddie and ow hiconis

o housing estates and
i apartment blocks since
2008, In late 2013, Nairobi
J Water began installing
‘ pfepald standpipes in informal settiements to
improve payment levels and reduce the cost of
N water to those without their own connections.
i
Wisdhoak, Memibis, ka, Zambia is Installing prepaid meters
first introduced prepaid
i 1998 to on a large scale - 38 standpipes, over 14 000
w'v' nl pidly growing Individual domestic and 203 institutional
connections in four centres by early 2014,
informal settlements in an
arid region. The city aims The utility envisages 40 000 by the end of
o mariags damand and zo1smumlolomssooowzou
wastage, avoid high water
prices rising further and
avert conflict at shared
water points, 582 prepaid
standpipes serve about 80
000 people, with more
units being added to serve
further people. Maputo, Mozambique.
Tap attendants take
Mogale City, South Africa, pioneered installation responsibility for selling
Maseruy, Lesotho, auulefmomlm with 30 000 individual prepaid water from 220 prepaid
introduced prepaid L | metersinrich and standpipes; prepaid
meters on individual Sl poor areas by 2002, metering helps them
connections from supported by 6 kis of stay out of debt and
2008 to improve free basic water to
payments by civil each household. Itis
“ servants, There are currently upgrading
now 3 500 prepaid and installing 39 000
meters on prepaid prepaid meters with 3 turnkey supply, install,
individual connections, plus 180 prepaid maintain and monitor contract and aims to provide
standpipes serving tenants in peri-urban prepaid as the default to all 80 000 metered
settiements. connections.

Figure 1: Prepaid meter case studies
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Key findings

Prepaid standpipes enable service providers to sell water directly to customers with their own prepayment
tokens, without tap or kiosks attendants or other intermediaries adding a mark-up or capturing the benefit for
themselves. This marks a significant difference from what happens in many low income settlements, where
there are too few standpipes, and service providers pass on the costs of local distribution and payment
collection to vendors, who recover these costs from their customers who pay several times the service
provider’s tariff for a poor service. With prepaid standpipes, service providers carry the cost of collecting
payment, and recover it across their wider customer base (just as they recover the cost of bad debt across all
customers).

Prepaid standpipes allow customers to get water whenever it suits them, outside the limits set by landlords
and well beyond the hours when vendors and tap attendants work (assuming ‘24x7’ supply in the
distribution network). This is a major advance for people who leave home early or return late. It also
distributes collection times more evenly throughout the day, which eases queuing times, especially for
women and children who have primary responsibility for fetching water. The credit tokens are programmed
to be usable at any prepaid standpipe, at any time of night or day. “Wherever you go as long as you have
your key, you can just put it inside’ said one user. ‘It does not have any specific time’.

Table 1. Prepaid individual connections: Some customers’ perspectives

Likes Dislikes

‘It's easy to control your budget — you decide how much
you want to pay and how long it must last you’

‘You can get water with even a small payment. It's better
than trying to pay a big bill.’

‘You use only what you have paid for, so you only use
what you can afford’

No debt, no disconnection

No bills you don’t trust and can’t pay

‘You spend less on water because you are more aware
and you use less’

‘You are in charge. You can decide when the water
stops, and you can put it on again. No penalty.’

‘Water is a need, but money is not always available’
‘The water can stop any time if you are not watching
how much you have used’

Inadequate consultation before the prepaid meter was
installed

Inadequate explanation of tariffs and charges
Inadequate demonstration of how to use the meter
‘Postpaid gives you more time to find the money’
Water is more expensive than with a fixed tariff
Having to travel to purchase credit when you run out
Some people don’t share water anymore

Slow responses when a fault is reported

The study found that prepaid standpipes in Kampala, Nairobi and Nakuru have resulted in a sharp fall in
what people without their own connections pay for water. Customers now get more water for less money,
because they receive the benefit of a lifeline tariff directly. The cost of a jerrycan of water from a prepaid
standpipe in City Carton, Nairobi, is half a Kenyan shilling (less than USD 0.01), compared to 2 to 5
shillings from a water vendor or kiosk. In Kampala, a 20 liter jerrycan costs just fewer than 25 Ugandan
shillings (USD 0,01) from a prepaid standpipe. This works out at 55% of the cost from a house connection,
and substantially less than the 200 to 500 Ugandan shillings and more that water vendors and resellers
charge.

Customers are not primarily interested in the technology. They are looking for good services, reliably
delivered at affordable prices, and where a prepaid water system offers them these benefits, most like it..
They like the fact that prepaid systems make it possible for them to manage their accounts more directly,
with clear information on where they stand all the time, something which particularly benefits women who
manage household budgets. This contrasts with conventional systems which carry the risk of inaccurate high
bills and an unpleasant surprise long after consumption, leaving them in debt. Disconnection from postpaid
systems left them reliant on water vendors and other intermediaries who mark up their prices and offer water
only at particular times. Many say they want more convenient access to credit loading sites, and a quick
response when faults impede the flow of water they have paid for in advance.

Among those surveyed, virtually all prepaid customers said they now spend less on water, and most of
those using prepaid standpipes now used more water because it was much more affordable. From discussion
in focus groups, it was evident that lower water costs have reduced stresses for women who depend on their
husbands or partners to provide money for food and water, as they can now afford to buy more of the water
they need without having to compromise on food.

Prepaid meters are no less prone to ‘capture’ than any other valuable resource. In Kampala, some
landlords deny prepaid customers access to ‘their’ meter unless they pay a premium, despite the agreement
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they sign with National Water that commits them to allow any customer access to the meter installed on or
adjacent to their property. Some landlords insist on selling the water themselves, with a mark-up to 100
shillings (USD 0.04) per jerrycan. ‘Some insist that you buy from them, even if you have your own token’,
said one tenant. Another said: ‘Landlords take charge and chase away those they don’t like. If you are on
poor terms with your landlord, they won’t let you get water from that prepaid meter.’

Managing prepayment meters and billing

Prepaid water systems are not a technical magical wand -every service provider reviewed found that they
had under-estimated what it takes to run an effective prepayment system sustainably, and just how much
maintenance, support and monitoring it require. Managing prepayment is more demanding than
conventional meters and billing, with electronic, mechanical and software components to manage, and more
to go wrong. They are particularly prone to faults arising from debris or grit in the network, which is
common where supply interruptions are rife.

Discussion of prepayment metering often deflects attention away from the complementary components of
an integrated prepayment system. Beyond the daily challenges of maintaining a reliable supply of safe
water, a prepayment system has inter-dependent components to manage and maintain at each connection site
and vending point. It requires a network of credit vendors selling prepaid water that must be equipped,
serviced and managed and, crucially for users, easily accessible. A credit transfer device is needed - either a
physical token or smartcard, (which can get lost, stolen or broken), or a numerical credit key, printed on
paper or sent by mobile phone, and entered via a keypad which must communicate reliably with the device.
Most importantly, at the heart of prepayment, there are customers whose trust in the new system must be
earned and sustained. A fault on a prepaid meter can shut down the supply of water that customers have
already paid for, or provide free water. Regular monitoring and data collection is essential to track
performance and consumption. All of this demands the support of a multi-disciplinary team equipped to deal
with these different aspects.

The study found that the performance and reliability of prepaid meters vary markedly. Water managers in
the eight case study cities have had experience of ten makes of prepaid meter between them. One
manufacturer currently dominates the market for prepaid standpipes, but there is more competition among
suppliers of individual meters. One recent entrant in particular shows promise of much improved reliability
where the supply is 24/7 and the pressure relatively constant.

Some brands perform comparatively well, while others are notorious. Among the worst performers, one
service provider said 20% of installed units failed in the first six months; another described this type as ‘just
an expensive tap’, and removed them all within 18 months.

Pricing varies significantly, but all service providers who bought on the basis of the lowest price have
been disappointed. Inexpensive devices can prove very costly where meters fail within a year or two and
where reparability, access to spares and after-care is poor. The realistic working life of the device before
replacement is a critical cost consideration, particularly with proprietary systems which do not allow service
providers to mix and match components.

In Kampala, National Water reads every standpipe meter monthly and records basic performance data. On
the day 1,223 prepaid standpipes were visited in February 2014, three-quarters (74.9%) were working well.
Technical faults with the prepaid meter accounted for half the number not delivering water; more general
service problems explained the lack of water at the remaining 12.4% sites. Performance was markedly worse
at meters that were more than three years old, with almost half not working. Average consumption per meter
from a sample of 455 for which data was available over a six-month period was 34.6m”.

Windhoek City Council files records of all call-outs but does not collate or analyze the data. Call-outs are
most commonly the result of customers reporting that they cannot get the water they have paid for. About
20% of calls report water running non-stop from the meter. Records from a 10-month period in 2012-13
show 1135 call-outs from 582 meters. Most prepaid standpipes are three years old or less. This represents
just over two call-outs per meter per year, in a context of 24/7 water supply and adequate water pressure.

The most common problems were software errors, valve faults or low battery power. Two-thirds of call
outs required replacement of parts; of those, 63% involved the valve — a seal, a diaphragm or the entire latch
valve. Replacement of the parts shown in the table cost the city just less than USD 30 000 per year. Per
meter, this averages nearly 10% of the USD 550 purchase price of each standpipe device. In addition,
Windhoek replaces the batteries pro-actively every 18 months, and more frequently where individual
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batteries fail before this. Each battery costs about USD 42. In areas of dense settlement and intensive use,
batteries may fail after as little as three months.

Financial analysis

The financial costs of prepaid metering are substantial, and for many service providers it may prove
prohibitive. The financial analysis, based on data from systems that have been established for some time,
found that an 'average' service provider in sub-Saharan Africa makes a net revenue loss on all prepaid
metering approaches at present tariffs, except for large institutional /commercial consumers.

Using the same assumptions, conventional postpaid metered households and vendor-run stand posts make
a small but positive margin, even allowing for reduced bill collection efficiency for stand posts compared to
domestic connections. This is primarily because of higher sales income. Customers with their own postpaid
connections typically use more water than those with prepaid meters, and tap attendants and vendors do not
buy water at a lifeline tariff.

The findings indicate that prepaid meters on individual connections are not a cost-effective remedy for
billing and collection inefficiencies, except at high average household consumption levels. Prepayment for
large institutional customers, conversely, is very cost effective because of the high consumption volumes.
The investment and maintenance costs are high, and much higher than current tariffs are designed to
accommodate. This does not mean that prepaid meters are necessarily a wrong choice, but that their cost and
revenue implications have to be investigated and managed.

Table 2. Indicative assessment of costs and revenue income

Shared standpipe serving 35 households

Standpipe pay on Prepaid meter on shared standpipe
use /individual
private vendor /

operators / Optimistic Best evidence Challenging

suppliers assumptions assumptions assumptions
Annual water 41,1 49,3 54,3 49,3
consumption (m?) 113 I/hh/d 135 I/hh/d 150 | /hh/d 135 I/hh/d

Results with lifeline tariff = USD 0,27 m3

Total annual costs to

UsD 111,9 USD 19,1 USD 20,6 UsSD 19,1
consumer per household

Net annual revenue to

utility per household USD 3,3 -USD 6,1 -USD 9,2 -USD 11,9

Results with lifeline tariff = USD 0,41 m®

Total annual costs to

USD 156,6 USD 25,8 USD 28 USD 25,8
consumer per household

Net annual revenue to

utility per household USD 11,4 -USD 0,6 -USD 3,1 -USD 6,4

Optimistic assumptions relate to the lowest cost systems found; challenging assumptions are based on
limited consumption, high (though not untypical) meter/standpost costs and software costs unable to be
shared with household prepaid meter use.

Conclusions

Prepaid standpipes offer more equitable access for people without their own connection. Customers with
their own account and credit token can buy water at the utility tariff, without an intermediary’s mark-up and
without access being dependent on an intermediary’s hours of business. Most said they preferred
prepayment, but there were concerns about faulty meters, delayed repairs, too few convenient vending
points, and difficulties replacing credit keys.
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Prepaid individual domestic connections help manage the risk to the customer of consuming more water
than they can afford, disconnection and debt — which most users value, emphatically - and the risk to the
service provider of bad debt. Customers used to a continuous household connection are more sensitive to the
inconvenience of supply stoppages when credit is exhausted than those used to fetching and carrying water
from shared taps.

Prepaid meters on institutional customers consuming large volumes help manage demand and debt risk.
The combination of high volume consumption, low transaction costs relative to purchases, and cost-
reflective tariffs facilitate improved revenue flows, which can be used to support cross-subsidization to poor
customers.

The tenuous financial basis of prepaid systems, especially their high cost of outlay, requires that their
deployment has to be planned for. Where their primary purpose is to make water available more affordably
and equitably to low income residents, cross-subsidies or external subsidies may be needed to ensure that
prepayment does not divert funds from other needs. Service providers would be well advised to assess the
cost and revenue effects of introducing prepaid meters carefully at the beginning, and to compare their
impact to the alternatives in consultation with economic regulators and higher level decision-makers.

Prepaid water is not a miracle cure. It is not obviously cost-effective for the provider, has not been
consistently reliable, and comes with substantial demands on management. However, many utilities believe
that the benefits outweigh the costs. Its growing profile requires that prepaid systems should no longer be
treated as essentially experimental. Prepaid water needs to be taken far more seriously in water sector
policies and regulatory frameworks and in scaled up technical support to optimize the opportunities they
offer and the risks they pose. Above all, this study has found that low-income consumers appreciate them.

Acknowledgements

The authors wish to thank the national policy makers and especially the management, staff and customers of

service providers who have given us so much time for interviews, briefings and information sharing. The

market research firm Infotrack added much depth through their work in Kampala, Lusaka and Mogale City.
Special thanks to our World Bank Group colleagues working in Water (GWADR), who as peer reviewers

provided valuable comments and feedback throughout the report’s development.

References

Dugard, J., (2007). ‘A pro-poor critique of prepayment water meters in South Africa; The Phiri Story.’
Critical Health Perspectives, 2007:2.

Heymans, C., Eales, K. and Franceys, R. (2014), The Limits and Possibilities of Prepaid Water in Urban
Africa: Lessons from the Field, WSP, World Bank, Washington DC.

Infotrak (2014) Assessment of Customer Perspectives on use of Prepaid Water Meters — Unpublished
Report, Nairobi, Kenya.Kariuki, M, Patricot, G, Rop, R, Mutono, S, Makino, M (2014); Do pro-poor
policies increase water coverage? An analysis of service delivery in Kampala's informal settlements,
World Bank, Washington.

Laport-Vergnes, A., 2010. ‘Prepaid water meters in low income areas, NWSC, Uganda. MSc dissertation,
Cranfield University.

Marah, L.,0’Donovan, M, Finlayson, K. & Boberg, D. (2004). ‘Institutional and socio-economic review
of the use / application of electronic prepayment water meter technology in the provision of water
supply services to urban and peri-urban areas’ Water Research Commission, Pretoria.

Mugisha, S. and Boisova, T., (2010), ‘Balancing coverage and financial sustainability in pro-poor water
service initiatives: A case of a Uganda Project’. The Engineering Economist, 16 August 2010.

WHO/UNICEF (2014). Drinking water urban improved sub-Saharan Africa, Joint Monitoring
Programme, http://www.wssinfo.org/data-estimates/tables/

Contact details

Chris Heymans Kathy Eales, Richard Franceys

World Bank Consultant Cranfield University

Nairobi Pretoria Cranfield

Kenya. South Africa. Bedfordshire, UK.
cheymans@worldbank.org kea@iafrica.com r.w.a.franceys@cranfield.ac.uk



http://documents.worldbank.org/curated/en/docsearch/author/m93605
http://documents.worldbank.org/curated/en/docsearch/author/m1147408
http://documents.worldbank.org/curated/en/docsearch/author/m805342
http://documents.worldbank.org/curated/en/docsearch/author/m866041
http://documents.worldbank.org/curated/en/docsearch/author/m320991
http://www.wssinfo.org/data-estimates/tables/
mailto:cheymans@worldbank.org
mailto:kea@iafrica.com
mailto:r.w.a.franceys@cranfield.ac.uk

