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THE PRICE OF WATER IN RURAL AFRICA

PREFACE

The first four chabpters of this paper are covering the problems 1n
general, The subseguent chapters deal with Lesotho in particular.
Lesotho. a former British protectorate, 18 a country compietely
surrounded by the Republic of South Africa and 1s one of the least
developed counhtries.

The Section of Village Water Supply, a Section 1n the Ministry of
Internal Affairs, is charged with rural water development. Major
donors are Danemark, Germany, Holland, Ireland, Switzerland and the
United States. As Tfrom 1978 aid has started and rapidly increased.

The author would Tlike to thank the many people who assisted to
produce the part of this paper which deals with the Lesotho case
in particular.

I am especially indebted to the Head of Section. Mr K.W. Lesaoana
and the members of the HELVETAS team 1n Maseru. without their
support I would not have collected enough data within a reasonabie
time, nor gained the necessary insight into the government system.

The views expressed in this paper are entirely the views of the
author,

Altendorf. Switzerland.,.

January 1991

J.A., Mueller
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THE PRICE OF WATER IN RURAL AFRICA

CHAPTER 1

INTRODUCTIOM

In rural Africa, watersupplies are buillt mainily with donor as-
sistance. Recinient countries do contribute to 1t 1h cash and 1n
kind.
According to a United Nations (UN) survey apcut two
bi11l110on peonle 1n the world have no access to sate ana

clean water. Of this. an estimated 1.200 million
"victims’® of the phenomenon are 1h Africa ana other
develioping countries. (The Standard, No 237568 Nairop1.

Wednesday. QOctober 24,1990

1. Sustainibility

One of the particular problems encountered 1s that this projects
are very often found not to be sustainable. Sustainibility means
"Keeping an affort going continuously; the ability to last out

and keep from falling, esp. for prolonged period’ ( oxford
Dictionary.)

Thus, a sustainable project should bring a lasting progress, that
can continue without externail aid. A project 1s sustainabie only
when revenue 1s collected from the beneficiaries to cover recurrent
operating costs and costs on capital. (depreciation and 1nterest)

In my opinhion, appropriate technology, socio-cuitural approach
etc. are part of a successful project. One of the elements fTor a
successful water project 1s an establiished and sound financial
management from the beginning to the time after handing over. If
neglected, projects are doomed to fail in the long run. This 1s
rather a problem of financing than an economic one. This target can
only be reached when organisational measures are taken that rsturns
are forthcoming. If possipilities to evade payments are left,
projects cannot be put on a sound financial footing and are cthen
failing when new construction is due.

It is a common fact that water pricing in Africa is not guiet
of a high priority. This paper does not deal with cost-benefit
analysis, but with the costing of water 1n rural areas in Lesotho.

Therefore, countries who once have decided in principle to
provide water supplies to the rural areas. be 1t with or withcut
donor support, the financial costing nas a higher priority than
economic costing.

1 ASSIGNMENT J.A. MUELLER
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2. Economic Costing

Whereas economic costs are of tne 1nterest of a Government; The
consumer 1s rather 1nterested 1n the financial cost for his
household. The difficulty in aeveloning financial costs 1S That
they are entireiy dependent upon policy variables that c¢an change
dramaticaily.

Economic costing for water supplies 1s ratner daifficult and
prone to 1ncluge a lot of estimated values because 1t 18 very
dai1fficult Eto assign a meaningruil economic valide to 1mproved
community health, thus 1mproved availability o7 iabour, 1mproved
death-rate of under-fives, a trenda of pcoopulation 1ncrease 1n the
short run. An other problem 1s to estimate cost such as community
support activity.

2.1 Economic Value of Water 3Supplies

The economic value of water supplies 1s consiaered very low, at
least 1n the specific case of Lesotho. Apart from the study
mentioned below there are also other studies supporting the case.
(Judith Gay, USAID ) It 1s also obvious that for as long as people
work Tlonger hours than normally can be expected for economic
reasons, the eased si1tuation will not stimulate proauction but
reduce the exorbitant workload

... the provision of piped water alone 1s 1nsufficient to
stimulate water-related production. The only clear material
benefi1t of improved suppliles is a small time and energy saving
which, although offers some relief to women 1n a soclety hardg
pressed by the exigencies of migrant labour, 1s of no economic
value.

Source; SELF-HELP AND VILLAGE DEVELOPMEMNT: RURAL DOMESTIC WATER SUPPLIES IN LESOTHO, Edward
P Woodrow GCross, Dissertation, Faculty sf Artg, University of Witwatersrand, Johannesburg,
1880
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3. Public Health Aspects

Improved community health is generally considered the major benefit
but it 1s very difficult to assigh a meaningful economic vaiue to
1t. There may be some non-market values. Although the focus of
this assignment 1s the pnrice of water, the relation to sanitation
and health shoula be kept 1n mind.

Financing of new construction and the operation and

maintenance oOf exi1sting wat=ar supplies OUTSTrIPS any

local availaple resources 1n The developing countries.

At the moment 1t cah be at Ileast presumed hat ine

population growth 1s not aeclining.

Because water 1s first deveioped at the least expensive

cost the cost of aaditional water 1n the FTuture 1s often

very much underestimated. The decision to install flush

to1let systems wi1ll 1ncrease per capita demand by around

50 to 70%.

The high population growth 1s an additional obstacle To

achieve the goal of full coverage within a reasonable

time. (short run)

(Apopropriate Taechnology for Water Supply and Sanitaticn, A Planhers Guide, World Bank,
December 13980}

4, Population Growth, Timeframe:

A major problem which was opbvious shcortly after the beginning oT
the water decade was the given time fTrame. It 1s about two thirds
of the worlds population in need of 1mproved water supplies, that
is about 2 billion people. Such a formidable performance was beyond
the possibilities from the very beginning.

Notwithstanding the high number, the population growth 1in
develoning countries is an additional obstacle to achieve the goai
of full coverage even in the yvear 2000. The achievements made 1n
construction and population served 1s very much reauced Dby
population growth. Financing of new construction and tne operation
and maintenance of existing water supplies outstrips any local
availlable resources in the develobing countries. Donor investments
therefore wi1ll continue to be very crucial to ever achieve the goal
as declared by the UN for the Water Decade, and after.

In Lesotho, at the moment 1T can be at Jleast presumea that the
population growth is not declining.

3 ASSIGNMENT J.A. MUELLER
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5. Social Costs

A matter that seems to get little attention 1s the price of The
social costs to a Government. As the decision 1is made that water
is of a high priority, the financing put forward for water supplies
and sanitation is not available for other purposes. Again, 1mproved
health may lead to reducea loss of labour 1n the werking age group
as well as 1n the group of school children anc stugents and Tmprove
the death-rate of under-fives. which would theoretically lead to
more labour availlable, imbroved number of well (formal) educated
manpower and also a trend of population 1ncrease due tO a reduced
death-ratio. These above mentioned points have econhomic advantages
and disadvantages, specifically as far as population growth 1s
concerned. Yet, comparison with the developed countries 1n the past
indicates that a decline in population growth took place only after
1mproving the standard of living of which water and sanitation 1s
part of.

6. Affordability

It is said that affordability can be tested by comparing financial
cost with the i1ncome. It is very difficult Tto estimate what amount
people 1n Lesotho woula be willing tTo spend. Yet, as some pricing
for rural water is made. 1t should perhaps be a prerequisite before
the construction of a water supply that people agree 1n advance tTo
a certain price for the water service 1nh a written form: 1f such
agreement 1s not reached, the water supply should not be built.
Some indication of what 1i1mit can be expected 1s mentioned below.

Systems that have a monthly cost exceeding 10% of 1ncome are
probably out of the range of affordability without further
subsidy.

Sourca: Appropriate Technology for Water Supply and Sanitation, Summary of technical ana
economic options, World Bank

4 ' ASSIGNMENT J.A. MUELLER
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7. BACKGROUND OF WATER PRICING

In Lesotho, where VWSS 1s part of GOL, agministratively there 1s
necessity to comply with ci1v1l service practices. Typical for most
developing countries, 1ncluding Lesotho, 1s a statement made at tne
African water Technology ¢Conference 1n Nalropi, renya (24-26
February 1987 ) Opening spe=ach of the Director of Water Development
for Kenva as regards supsidies on water supplies.

...the provision of watsr ... would pe viewed as a
provision of service and not as a source of revanue.
Source: Werld Water / April 1987, p.50

The problem is obvious, cost recoverv using economic orices 1S hot
yet widely accepted in Africa.

In England. water companies must have the charges to
customers authorized bv government. Profits and
consequent dividends on share capital are limited by
reguiations. These 1imits are such that the return on
capttal invested in water companies 1s no greater Than
the return on money loaned to local authorities ang other
pubTic bodies.

A pricing difficulty is that a large proportion of
the costs wnich have to be met by a water urndertaking are
fi1<«ed charges, such as capital repavyment charges,
agministration, and operational costs. These do not
change much witn increasing demand for water, until new
capital works have to be built. The short run margainal
cost tehds to reduce as the output from existing sources
18 1ncreased to the maximum possiblie. If a further demand
then takes place, a relatively steep rise 1n charges is
1ikely to follow

To ameitorate this situation the charge for water

can be based upon the JTong run marginal cost.
Source: Water Supply, Third adition, p.34/35

The price will therefore generate some savings from revenue to meet
future capital expenditure. One beneficial financial effect 1s that
price variations to consumers are smoothed, preventing sudgen large
increases in charges when a new scheme must be buillt.

5 ASSIGNMENT J.A. MUELLER
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Discounting and Economic Appraisals of Water Projects

The total cost of a water project over the whole of its useful
1ife consists of the 1nitial capital outlay, any subsequent
phased outlays of capital plus all the annual operating and
maintenance cost to the end of 1its use. ... water supply
charges for water usually express the cost of production.
even the range of discounts that might reasonably be apolied
1s a matter of debate among econcmists...

Source: Water Supply, Third edityon, p.34/35

Replacement Value

There is no replacement inflation accounting standard agreed
in the Uk. (Theory and Practice of Investment 5th Edition p.182)

This same problem exists also in Lesotho. Because of the

absence of such standards, 1n my opinion common sense would
1indicate to use the US $ or another suitable hard currency for the
hecessary calculations allowing Tor an average inflation of, say
6% p.a. and make annual adjustments for variations 1n the exchange
rate between $ and currency of the country under review,.

6 ASSIGNMENT J.A. MUELLER
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9. Water Prices

Water prices in developed countries vary greatly between $ 1.40 and
$ 0.30 per cubic meter, (July 1990 exchange rates). see F1g9 1.

It is hot clear to what extent this prices include "environ-
mental costs”, but it is obvious that in the long run such costs
must be covered by the water price.

Fig 1

B WATER Since 1989 the price of water in
Australia, ltaly and Britain has increased
substantially faster than each country’s rate
of inflation. Australia’s water prices, already
the highest in the chant, increased by 11%
{in locai-currency terms), as subsidies con-
tinued to be reduced. in Britain the price
increase, at 19%, coincided with the pnivati-
sation of water utiliies, a reduction In
subsidles, and pressure from the European
Community to improve water quality. Italy’s
water prices rose by 20%, partly because
‘acal municipalities were for the first time
dllowed to to recover all the costs of
supplying water, Germans pay the second
most for their water. Huge sums will be
required to upgrade East Gemany's water
supplies, and soon Germany’s water prices
may well ba higher than arid Australia's.

Source: The Economist, December 1 1390
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CHAPTER 2

Managemant, Aciminaistratiorn anmnd Faiainmnancing

2.1. Introduction

As mentioned earlier. projects are only sustalinable with sound
management, administration and financing.

Management and administration of rural water projects has
improved considerably during the water decade. Due tTo The type o7
works, most managing positions are tf1lled with engineers. However,
the formal education at university level]l does usually not include
management and administration. This skills have than to be acgquireaq
on the job. By 1ts nature, 1t is more aifficult to familiarize with
financial and accounting matters at managerial level, beinhg an
engineer.

2.2. Manhagement

Management 1is responsible -“or running an enterprise. The duties
are overall p anning of all aspects as regards the running of the
undertakirg and instructions for executive staff and administra-
tion.

In Africa, it 1s, with a few exceptions of truly private rural
water suppliiles, that government leadership ana control OFf water
supplies is the rule. As 1t is engineers 1n mMoOsST cases Who manage
water works. it 1s usually a rather technocratic management.

Management is also responsibie to decide technical and finan-
cial 1limits for rehabilitation and replacement. This 18 the most
far reaching decision and needs knhowledge on border cost of main-
tenance, 1nvestment and financing.

2.3. Administration

As government 1is administering projects, 1inhcluding parastatal
organizations, administration procedures are most often run 1n
Tines of civil service regulations. It 1s a fact, that efficiency
1n large administrations is hot that much effective. The respon-
s1bility 1s not for supplying the consumer with water but abiding
to the civil service rules and regulations of the respective
ministry or government department.

8 ASSIGNMENT J.A. MUELLER
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2.4. Financinhg

Town water supplies can usually obtain capital either by rising
funds from the public or from development banks such as ODA or ADB.
Town supplies are kKhown to dget revenue for the service and, Towh
population is 1h general more wealthy than the rural one.

Thi1s opportunity does not exist for rural water supplies.
Therefore, rural water projects are usually fundea from government
budget and donor grants.

Due to the fact that grants are not repavable by their nature
capital investments for rural water suppiies are not managed
with the same care for cost recovery 1like town water supplies.
Unless rural supplies are run on cost effective lines, any fu-
ture rebuilding, extension; that is sustainibility, is uncer-
tain; no funds w111l be at hand nor is there credit worthiness.

2.5. Ownership and control

Donors usuaily expect that the ownership of rural water supplies
1s conveyed to the rural population, that 1s, a particular viliage
and that the village wi1ll be responsible for operation and main-
tenance. 7

From a legal point of view this 15 not possible 1n most cases.
Most countries channel donor funds through the treasury. That en-
ables the control of flows of foreign currency 1nto the country.
Again, most governments treat granted funds |l1ke government funds.
Thus, any works established with grants channeled through the go-
vernment are automatically government property.

2.6. Participative programme of donors

Withi1n management, administration ana financing of water projects
donors have some 1nfluence 1nsofar as some of their own staff is.
usually 1ntegrated into the project(s) and ties are attached to the
bilateral agreements. This fact may have positive or negative
impact on the project. As far as sound financial management 1s
conhcerned, participation, with remarkable financial input and
eventual withdrawal of future financing and staffing which 1s not
planned on long terms 1s an additional constraint to plan for the
future. Figure 2 1ndicates such typical participation.

9 ASSIGNMENT J.A. MUELLER
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Fig 2

Participative Programme of Donors

End of external aswistance
'

N

Comaunity sanaged project

Qv-ﬂcv managed project

\h-—

T Units in operation

!
H
[ [}
1
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3.7.2 OPERATION AND MAINTENANCE.

The maintenance cost will be raising over time as maintenance
becomes more expensive the longer projects do last. If maintenance
is not regulariy pursued, a complete breakdown may occur much to
early, before the end of the assumed time of service, which 1s also
used to calculate depreciation and costs per unit of water.

Fig 6

Typical development of Costs for Operation and Maintenance

i TYPICAL DEVELOPMENT OF COST
FOR OPERATION + MAINTENANCE (0 + M)
OF WATER SUPPLY SCHEMES

= / —ee—e- sporadic, insufficient maintenance,
; ! no specific supervision by VWS

E / — continuous adequate maintenance,
“ /! institutionalized supervision

(=

(X ] -

/ (L
/ .
;@ 15 to 20 vears
/ >

= B

. & r@‘-‘-“"—@ 5 tu}m years ) -
®
@
®
®
®

Years of service life

Repairs and modifications after 1st year of operation (to be
considered as part of constructioa cost)

Full cost recovery by village possible
Major repairs may require addit{onal funds by GOL

Major repairs required probably beyond capacity of village
—+ WS undertakes repairs or villagers return their original
unprotected water sources

Complete breakdown of water supply schese
—+ rehabilitation or new coastruction required
Source: SKAT
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CHAPTER 3
COSTING

3.1. FINANCIAL COSTING

Comparing wi1th private enterprise, maintenance and
depreciation must render 1tself financially sound. That 1s that
maintenance 1s feasible for a pericd of time when writing off as
permitted 1n tax schedules or the physical deterioration on the
capital 1nvestment item does call for replacement; that 1s the case
when maintenance costs do exceed the gain of the 1nvestment, ( border
cost of malntenance) or when the maintehance cost 1s higher than
the servicing of a bank credit of a comparaple capital 1nvestment.
(interest and servicinhg of caoital)

Within such a period of time, credits nave to be paid back 1f
the capital investment was on borrowed capital. or reserves nad to
be set aside from the profits 1f the 1nvestment was on own capital
resources. The price has to cover at least fixed ana variabie coSsSTs
and shoulad allow for higher costs in the future (inflation).

Whi1le economic costs are based on physical conditions. and are
quite objgective, financial costs are subject to national policies,
such as 1nterest rates, availlability of subsidies and other
political decisions.

But the consumer 1s more 1nterested 1n financial costs - what
he wi1ll nave to pay for water. and how the payment willl be spread
over time.

Again. tTthe bproject engineer 1is 1nterested 1n part of tThe
financilal costs only that is the budgetr for a particular project,
the capital investment for a water supply. The crucial point 1s,
that his design w1ll have a rar reaching impact on future fixed ana
running costs, the two extremes being si1ther low capital 1nvestment
with high maintenance cosTs or hign capital 1nvestment with low
maintenance costs.

Financ1al costing has to follow sound management principles as 1in
any proper business organisation.

These ar as folliows:

- proper principles of administration
- accounting princinles

Perhaps the most 11mpbortant ©rinciple as regards rural water
supplies and water pricing 1s the principle of the going-concern.

11 ASSIGNMENT J.A. MUELLER
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3.2. PRINCIPLES OF GCOSTING
3.2.1 Fixed costs

Fixed cost (sometimes also called overhead costs) are those costs
that must be met even when the production with the investment 1s
zero, that amount 1is independent of output. (service on capital,
interest rates, rents, security, works maintenance watchmen pay.

3.2.2 Depreciation ‘"straight 1ine depreciation”

There are different forms of depreciation. I am of the opinion,
that for the purpose of costing for rural water supplies the so
called "straight 1ine depreciation” is appropriate. The graph below
shows a typical straight 1ine depreciation.

Fig. 3

Straight 1ine depreciation

N

REPAYMENT
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P

l REMAINING VALUE

REPAYMENT PERIOD |

t———————- READY FOR OPERATION

COMMENCEMENT OF CONSTRUCTION
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3.3. Profit

Profit 1in general 1is the excess of returns over the outlay 1in
contrast to loss. Any enterprise, 1in order to survive, cannot
operate with 1losses. Water supplies need to charge at least a
revenue at the break—-even point in order to remain operational,
unless subsidies are provided.

This statement is only correct at project level. At national
Tevel, the total of all 1nputs must be offset by the total of ali
(Tocal) revenues in cash and in Kkind.

If this is not the case the total of the projects are not
sustainable.

Fig. 5

Fixed costs, variable costs and profit
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3.2.383 Variable costs

Variable costs occur according to output. The higher the number of
units of production (Liters of water) the higher the variable cost.
In the water supply sector it 1is crucial that a high amount are
fixed charges, such as capital repayment, administration and
operational costs. These change very little with increasing demand
for water, until new capital works must be built. The costs which
relate to the amount of water consumed, (costs for pumping and
treatment) represent a small proportion of the total price for
water. If a rise in demand exceeds the capacity of existing water
works and new capital investments are necessary, a relative steep
rise in charges is to follow to allow for the 1increased fTixed
costs.

Fig 4

Fixed and variable costs
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3.4. The Responsibility of Investors or Donors

In the private sector 1t is considered that such type of under-
taking 1s an on-going concern. That implies that the 1nvestor nhas
a certain responsibility towards keeping such unhdertaking on-going.
In the case of Lesotho it 1s very auestionable, whether the Govern-
ment and the rural population wilil be able to raise the necessary
finances to Keeo the existing projects well maintalned and to accu-
mutate funds for future rebuiliding of the exi1sting water projects
at the existing standards: let alone to bulid 1mproved syscems,

The question raised then 1mplies the responsibiliity of the
gonors as ah investor, most grants being bound for particular
projects by the donor. If 1t 1s agreed that the costs for each
1hdividual housenold are exceeding an amount they coula afford,
then some other investment philosophy would be necessary. There 1s
a measure of uncertainty 1n any investment. Scund i1nvestment prin-
ciples as such would ask for securities. In my opinion therefore,
the donor would have to tie the grant to a clause demanuing that
a 100% cost recovery be 1nstituted, if possibpie. If this is not the
case. the donor would be ethically also resvonsible towards main-
tenance too. not only for the capital 1nvestment fTor new water
supplies.

If the water suppblies should remain an viable long run under-
taking, than the maintenance, extensions, and replacement must be
run on proper business 1ines at the level of the village as well
as at national Jlevel.

3.5. Banking to the Poor

Considering above mentioned problems, To run such rural under-
takings on proper business lines, 'banking to the poor” shoula
perhaps be considered. If grants were loaned to villages 1t would
also be rather understood that such monies have to be repaid ana
servicea. That could have an educational effect for the rural po-
pulation. A guestion to be solved would be the 1nstitutionalization
of such banking, 1t could be government, commercial banks or NGO’'s
entrusted to deal with such loans.

In my opinion, 1t must be understood by the viilagers that
grantet money is not for free; that the contribution of iabour does
not cover the costs of a water supply, and unless capital is ac-
cumulated for future rebuillding and extension of a water supply
the existing system 1s sometime 1n the future to come to anh end of
1ts use and no funds wi1ll be accumulated for rebuilding, nor is
there credit-worthyness to obtain monies otherwise.

15 ASSIGNMENT J.A. MUELLER
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3.6. Water Pricing

When cost recovery problems arise, the quesTtionh raised is very
often: " What water rate 1s jJustifiable ?° This question 1s wrong
as far as sound financial management is concerned. Secondly, tnis
guestion 1mplies that the desigh and management STructure was not
organized before project 1monlementation to establisn the costs of
the service to supply water, and to fi1na out whether such a service
at such certain costs are acceptable to a rural community.

Cost recovery, from the point of view of donor countries,
should enable the recipient countries to accumulate capital as a
reserve—-fund or s1hking fund which will be needed for
reconstruction and extensions of water supplies at such a time when
the existihg structures are at the end of 1ts use.

3.7. Life span of Projects and Investment cost

L1fe span 1s varying greatly. Geology ana climate over tThe
continent of Africa 1s changing from desert to virgin foreast, Trom
tropical climate to mountains with snow covered peaks; the so1l
consi1sts of sand, black soi1ls and red, laterite soills with varying
underlying strata.

Water tanks are more exposed over ground than 1n areas with
moderate climate in europe. In areas 1nh Africa with high erosion
this wi1ll cause a much shorter life span of a water project com-
pared with some simiiar project in a moderate climate.

Again, rural projects are aesigned to provide a minimum of
water to the population. Provided that monies would be available
to 1mprove the supply to, say, doubie the guantity, most projects
woula need redimensioning the reticulation signifticantly, or turn
to household water tanhks to provide the necessary water storage
capacity. As development in Africa is rapid and very uncertain, 1t
would not be wise to 1hvest to much 1nto very high durability.

Investment costs per capita vary considerably over the con-
tinent. This phenomenon can be explained by different types of
supplies that are feasible ana the different materials and
techniaues applied.
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CHAPTER 4

watesr and wWater Authorities

4.1. Water

Water, by customary law, 1s free for everybody. In states with
western style laws. nominal fees or levies are chargead to allow
management and control on water abstraction. Importance of such
control increases 1h importance as population anc aemand 1S
increasing 1n order to safeguard Timited resocurces and polliution
of water.

Water auality for the purpose of drinking water needs also to
be monitored, to ensure that people may not be harmea by sub-~
standard water provided 1h a water supply system. This 1s primarily
a healith aspect and may be 1mplemented by water authorities or
health authorities.

An additional aspect of water aquality as regards the works 1s
the water aguality and the materials used for the water systems.
water may be aggressive towards cement or metals. Problems. as
mentioned above, may make the price of the service to provide water
mors expensive.

4.2. Water Authorities

Undertakings to suppiy water 1n rural areas are found 1n many
different forms such as Water supply departments 1n Ministries,
Parastatals, Private Enterprise, Non Governmental Organisation or
Co-operatives. Due to their different statutes they have aiso
different forms of organisation and different objectives.

- Ministry:

Most african countries have a ministry or a department assighed
wWi1th the task to build and maintain rural water supplies. Major
donotr assistanhce is channeled through the government accounting
system, allowing also the control of forejgn exchange. The
contribution by the Government 1s very often small. )
There 1s a trend that the ministry should be a technical one, so
as to have the national water management under one umprella.

The provision of services in the rural areas have a high political
propaganda and publicity aspect. It occurs therefore that forming
a pure technical ministry 1s opbposed on mere political grounds.
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- Parastatal:

Parastatal organisation have usually Government insTtruction to
render a service tnat otherwlise could e a monopoly by 1Ls nature;
the problems lie largelv 1N matters of efficiency, and
profitability, although a balanced budget 1s reaulred 1nh theory.

- Private Enterprise:

Private undertakings nave to manage as an going-—concern and To
abide to accounting oprinciples. and make profit to ensure future
operationality.

- Co—-operatives:

Cooperatives operate wlth various success. The Key element 1n
cooperatives is 1in general simillar tTo private enterprise with the
purpose to provide services at the most competitive price which is
onty rendered to mempbers. Profits are re-di1stributed to members.
Taxes on cooperatives are usually lower than in private anterprise.

- NGO’s (Non Governmentai Organizations)

NGO’s, other than established churches. are penhding legai status
in many countries. They may be invoived 1n any stage of a project.
They are usually not profit making. NGO’s are found as operators
(e.g. Churches) or as consultants, enhgineers and contractors to
build water supplies. The 1nhcome 1s lardely granted money, profits
in excess to sustain the organizations are not expected. In fact
1f the grants were not availlable. tne organilzations woulid not be
viable businesses.
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CHAPTER 5
Speci i cat Tons of Rural Water Supplios

5.1 Introquction:

Specifications are based on experience and assumptions for tne
future. This applies for Tuture consumption of water as well as Tor
The durabi1lity of the works. These presumptions ar=s very important
when pricing for the service 2f water. In manhy countries there 1s
no experience yet as to how long the works will last with the
di1fferent prevaiiing climatic conditions. In most develioping
countries 1t 1is also very difficult to predict the population
growth. Experience in Cameroon covers not more than 20 years. In
Lesotho, within VWSS it is even less. Basically it 1s missions that
have most of the long term experience. Yet, these projects are
basically run as private water supplies and ownership 1s clearly
private. Thus. they are not really comparable witn systems where
ownership is indistinct and nave to be maintained by villagers ana
government staff.

5.2. Specifications:
5.2.1. Water Quantity

The design water guantity 1is usually 30 Tliters per capita aqay
(1/c/d). That incluages an allowance for future population increase.

Typical domestic water usage is 30 1/¢/d to a communal stana-
pDipe with a range of 20 - 50 liters. There 1s an allowance for
future growth and higher use of water per person at the end

of the design period according to population growth.
Small Community Water Suoplies, Technology of small Water Supply Systems in Developing
countries. IRC, August 1983, Technical Paper Series, No 18

Experience 1n different places 1ndicate that peoblie use piped water
very carefully in times of drought. a result of experience in the
past, when there were no water supplies. This phenomenon was found
1n Lesotho.') Thus 1t can be presumed that tne design water
guantity may suffice. A obvious point is that reticulation systems
may heed to be extended before the end of the design 1ife time of
projects because of rapidly expanding villages 1n certain growth
areas.

]) Study of Markus Englar in Lasotho: SAMBIZANGA PILOT PROJECT' RESULTS OF SANITATIOM AHMD WATER

SURVEY, GARM, LUANDA, ANGOLA, APRIL 18895
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5.2.2 Durabi1li1ty of Works and Eguipment

There 1s not much data availlabie about the service 1i1fe of rural
water supolies. One reason 1s perhaps that there is Not much iong
term experience available. A Targe numper of rural projects may
reach its end of use only towards the 2nd of this century. At that
ti1me there w1l]l be more practical experience and data availlable.
Undermentioned publication has some 1ndication for the service 1i1fe
ot water supplies. but the aqurabilizty of water supplies may aiffer
considerably in the different cliimatic areas of aAfrica.

Service Life of different Elements or a Rural wWater Supply:
Soring and Stream catcnments 30 - 50 vyears

Storage tanks, buildings in concrete
or masonry over 50 vyears

Instaliations 10 - 20 years
Under ground pipes over 50 vears
Pumos, Engines 10 - 20 years

Saurce: Manhual for Rural Water Supply, SKAT, St Gall, 1980, Publication tlo. 8

Considering the extremely high erosion conditlilons 1n Lesotho the
figures, in my opinion, should be downgraged. Experience from
mission hospitals indicate that even under ground pipes have to be
re—-buried or replaced after 20 years, due to erosion. If experience
1n the future would provide better results, pricing could be
adjusted accordingly.

For the purpose of pricing. we may assume that engines and
pumbs may liast 6 - 10 years only. The agricultural pumps and
engines used in the project are durable but atlowance snould bpe
given for the more difficult maintenance in the rural areas.

5.3. Depreciation:

Depreciation depehds entirely on above discussea design specifi-
cations. For water supplies most capital expenditure 1s used for
the works. In countries. where canital is scarce, repayment may be
planned according to the designed service time of the works.
Assumptions should be trather conservative, unless there is enough
practical experience, 1in order to achieve a complete repayment
before or at the replacement time.
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CHAPTER 6
THE LESQOTHO CASE

6.1. Introduction

It is not possible to compute a water rate wiThout making some
suppositions. In this case, they are referring to the standard
manual, figures from my fTinal repcert and the draft water ana
Sewerage Order. )

The costing allows for long-run break-sven costs. that 1s all
paid labour, materials, eauipment and other expenses. As there 1s
no competition for building rural water supplies {1n financlal
terms), there 15 no critical break-even conailtion. That 1mplies
also that the price 18 not necessarily the long-run Minimum Average
Cost due to lack of competition.

The dratt "WATER AND SEWERAGE ORDER 19.." gives some inaica-
tions as to how GOL 1ntends to run rural water supplies 1n the
future. There 18 a proviso for “annual recurrent charges for
defraying any expenditure for maintenance and repairs’ para 120.(2)
by VWSS, than to be Devartment of Rural Water Supply. If there 1is
"an excess of M 1,000.00 1n a village’s recurrent account 1t
should be transferred to a caoital funad held in the trading account
against future extensions ... or 1n the event of natural disaster
necessitate major works to repair or replace parts of the systems. '’
Para 121 (2) (b).

The 11ndications are very clear that there 1s no proviso for
a sinking fund to provide for future reconstruction. Conors may not
be 1h agreement to that. It could be sexpected that at least the
revenue affordable to the rural population should be coilected and
accumulated for reconstruction. Indications are aiso there that
accumulating funds at a commercial bank are not considered.

6.2. Raising revenue:

One important point has to be made; To raise such water rates in
the rural areas can only be achieved if there is a mechanism to
avoid evasion of paying the water rates.

If a government is not willing to collect any revenue for a
service rendered, local refinancing will be impossible, and foreign
assistance will be needed again. With such attitude, the long term
outlook is despairing for the future of rural water supplies at a
time when replacement is due.
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Suppositions

Capital Inputs:

All capital including grants are considered investments which
must generate a revenue but not a profit in order to accumu-
late reserve fTunds for future replacement of works.

For the provision of free labour during construction and
maintenance at village Tevel neo allowance 1s provided 1in
financial terms. It 1is rather presumed that 1n the future
people w11l again provide free labour for replacement con-
struction work when they are due. ( People to—-date don’'t pay
for their water supplies with exception of providing free
labour during construction and maintenance; they provide also
for fuel or electricity (running costs) at places where there
is a power driven system.)

The per capita cost is taken from the HELVETAS final
report of J. Mueller; June 1980. It covers the years 1983 -
1983 with a population of 544,000 served. The amount 18 &x-
cluding free Tlabour and rounded from $ US 43.67 to $ 44.00
and from M 101.55 to M 102.00.

Inflation and Interest Rates:

In Lesotho, the experience over the past years 1nhdicate that
the interest rate remained above the inflation rate. Therefore
a sinking fund calculated at constant prices will allow for
inflation as long as monhies are banked with interest, that 1s,
with a commercial bank. If funds woula be accumulated within
the treasury of GOL, nho interest would be accrued and allo-
wance would be necessary for inflation. Inflation during the
end of the eighties used to be in the range of 15%, interest
rates of commercial banks used to pay some 18 - 19%.

Durability of Works and Equipment

As mentioned earlier, for the time being, 1t 31s prudent to
assume a 1ife span of 20 years only, for water supply related
works 1in Lesotho, due to the high degree o erosion, unless
field results would allow for longer periods. Here, a time of
20 years 1is used to ccmpute depreciation.

wWater Consumption per capita
Considering 30 1/c/d including the population growth, we can

assume an actual consumption of 20 1/¢/d; that results in a
annual consumption of 7,300 liters per capita.

23 ASSIGNMENT J.A. MUELLER






THE PRICE OF WATER IN RURAL AFRICA

6.4. Costing:

Above mentioned per capita cost of $ US 44.00 / M 102.00 1includes
all overheads by GOL as far as they are charged to the VWSS
section. Rent for land for offices, workshops etc 1s hot 1ncluded.
Rent for the land used for the water supplies is also not incluaed.

Considering the draft for a new Water and Sewerage Order also
1n the future there wi1ll pbe "land allocated to 1t or for whicn a
wayleave application for a public servitude w11l be made;”" 123.(a)

In my opinion 1t 1s reasohable to make a mixed price covering
all the different projects country-wide on a per capita basis.
Projects with power driven installations would sti1ll have to pay
for the fuel or electricity used. The remailning water rate would
than be spread more evenly over the rural population wnich, I
think, woula be fair from a social point of view.

Calculation of Interest on Capital:

The calculation of the annual 1nterest on capital is: 50 % of the
total capital 1nvestment at annual 1nterest rate. In this par-
ticular case (per cap1ita):

M 102.00
________ : 100 X 19 = Malotil 9.69

Table 1 on page 25 is computed without capitalization of the free
Tabour suppiilea. The result is about Malotil 2.19 or $ US 1.00 per
cubic meter,

Table 2 on page 26 1s computed with capitalization of the free
labour. The resuit 1s ahout Maloti 2.62 or $ US 1.20.
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- FIXED COSTS:
Table 1 (excluding free labour)

A1l Prices 1n Maiotil at 1990 constant Price

Per Per
Per . House~ Average
capita %) hota |y Village ) In %
Construction Cost |102.00 [459.00 45,900, 00
H+ ettt ettt ettt

Annual Costs of depreciation over 20 years

Construction Cost 5.10 22.95 2,295.00 31.85
Interest

on Capita?l 9.69 43, 61 4,360.50 60.50
Free Jabour not included -.- - -

- VARIABLE COSTS:

2
Water minder ) 0.80 3.80 360.00 05.00
Materials and
Sundries 0.30 1.35 135.00 01.90
Free labour hot included - -- -
Fuel & Power (where app1icab1e)4)
0.12 0.54 54.00 00.75
16.01 %) 72.05 %) 7,204.50%)

Annual Water consumption

M 7.3 32,85 3,285
ittt ettt ettt et F e
Price per Mi (Maloti) 2.19 ( $ US ) approx 1.00
e P e e e e e

) Household of 4.5 perscns

) Average village size of 450 people

) Reoort on water minder seminar in Leribe, M.Ernst 1990
} Summaries of Ch. Meuli, Dijstrict Engineer, Butha Buthe
) see page 24

) Free Tabour not included
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- FIXED COSTS:

Table 2 (Including free labour at agricultural rates)

All Prices 1n Maloti at 1990 constant Price

Per Per
Per . House- Average
|capita ?) hold ') |vittage 2) | In %
Construction Cost
incl. free labour I123.00 553.50 l55,350.00

ettt e e et e

Annual Costs of depbreciation over 20 years

Congtruction Cost 6.15 27.58 2,767.50 33.10
Interest
on Investment 11.69 52.58 5,258.25 61.00

(Capital & labour)

S
- VARIABLE COSTS:

4
Water minder °) [ o.80 3.60 360.00 04.18

Materiails and

Sundries 0.30 1.35 135.00 01.55
Free Tabour 0.10 E) 0. 45 45.00 0.52
Fuel & Power (wherse app]icab1e)4)

0.12 0.54 54.00 00,65
Frae labour included 19.16 86.20 B,619.75 100 %

(Maloti) 2.62 ( $ US ) approx. 1.20

) Household of 4.5 persons

} Average village size of 450 people

) Report on water minder seminar in Leribe, M.Ernst 1980
) Summaries of Ch. Meuli, District Engineer, Butha Buthe
) see page 24

) Estimate
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6.5 Discussion
6.5.1 Results

The results from Table 1 and Table 2 1ndicate that water in the
rural areas have a higher price than water from a town supply; even
by standards of developed countries ( see page 7).I1t must be
considered that the repayment period used 1s 20 years; a longer
repayment period would lower tThe water rate, but would call for
Tmproved maintenance. Maintenance cost woula pbe rising over time
as maintenance would become more e<pensive the longer a project
would Tast.

Town water subpnlies 1h LesoTho nave a graded rats. In general
the average price 1s about Maloti 1.50 per cubic meter. Thus water
from rural water supplies is comparatively more expensive. Psopie
1N rural areas cannot be expected to pay higher water rates than
people in town. )

It 1s obvious that the 1nterest rate is very hign, higher than
the repayment of capital over 20 years! This 1s que to prevailing
high interest rates in a country of high 1nflation.

6.5.2. Affordability:

Can people then afford a service to supply water 1n rural areas ?
The answer is most probably no, not at cost efficient rates. A
pending guestion is how to provide for the reguired capital accu-
mulation necessary to reconstruct water supplies in the future. The
necessity to plan and pbrovide for the future is certain.

In addition, as the water rate 1s already too expensive,
prober maintenance becomes as weli unaffordable at national level.

It can be considered that unless some donor commitment 1S
turned towards maintenance of ex1sting systems, where doners have
been the majgor financiers, developing countries may not be 1n a
situation to even sustaln the ex1sting projects.

The question 1s whether there 1is no responsibility of the
donors, as far as the i1nvestment 1s concerned, at least to agreeing
for a certain financial 1input for maintenance 1in response to a
government budget 1hdicating readiness by funas allocated to main-
tain the constructed projects and to perhaps set aside funds for
new construction. (relationship between malntenance costs and new
construction 1nput). The allocation of funds 1n the government
budget could be used as an indicator.

An other point 1s of course the freguency and magnitude of
collecting revenue from the rural public. If a lump sum would be
raised once during the year rural people may hot have tnat much
cash in hand.
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6.6. Priority setting:

Priority setting 1s of course a political decision at government
Tevel: mailntenance versus new construction, what has the higher
priority considering population growth? Donors used to presume that
maintenance 1s clearly a duty of the recipient country and foreign
assistance would be for new construction, institution builiding and
training including technical assistance. There should be a an op-
timum relation between them. If resources are scarce, a first step
could be the protection of water only, to improve the gquality, but
not reducing the walking distance: 1n deneral, TO build works
nearer to a zero solution.

6.7. Suggestions:

- Rural population shouid pay a price for piped water.

- The rural population may be charged with town water rates unless the national rural water
supply rates would be cheaper.

~ The agreement to pay should be in wWritten form, Jegally binding.

- The water shall not be metared, but an assumed consumption of 20 1/¢/d could be charged.

- Revenue should be banked at commercial rates to minimize losses caused by inflation.

- The quality of maintenance may be improved to allow for longer repayment periocds.

- Water extraction vermits should be charged only once, at the time of construction of water
supply, to allow control for national water management.

- Water suppiies should only be built in villages where paying for the service of supplying
water is agraed.

- Mew water supplies may be built ag simpls as possible, near zero options should be
considered, or different supplies with better economies of scale. Preliminary to
construction, costing including repavment of capital invastment, intarast and maintenance
cost should be mads: that should then be considered in planning of new supplies.

- A system of subsidy should be arranged to make up for the difference between revenus from
water rates and actual costs.

Altendorf 05.02.1991

J.A. Mueller
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