NORWEGIAN INSTITUTE FOR WATER RESEARCH
0sSLO

0 - 81022

WATER PRICING STUDY
FOR
THE WESTERN PROVINCE OF ZAMBIA

September 9, 1981

David G. Browne
Svein Stene Johansen,
Project Manager

The Administration of NIVA:
John Erik Samdal
Lars N. Overrein

NIV As hustrykkeri




NIVA- REPORT

Sub-No.
Norwegian Institute for Water Research @ NIVA

Serial No.:
Royal Norwegian Council for Scientific and industrial Research 1322
Adress: Te!ephones ‘ Limited distribution:
Postbox 333, Blindern No 47 2 235280
Oslo 3 No 47 2 466960
Norway

Report title: Date:

o Oct. 9. 1981
Water Pricing Study for

The Western Province of Zambia. “roject No
Authori{s}: Topic group:
David G. Browne : SEKVAT
Svein Stene Johansen Geographical area:
Mette Jorstad (Appendix A) Zambia
Number of pages {incl. app.)
200
Contractor: Contractors ref. {or NTNF - Noj:
NORAD - Norwegian Agency for International
Development

Abstract:

Recommendation for an appropriate water tariff policy for the 1980s
through an examination of the NORAD financed water supp]y programme
in the Western Province of Zambia and the present pricing policy of
the Zambian Department of Water Affairs.

4 keywords, Norwegian 4 keywords, English
. Vanntariff studie "Water Tariff Study
2. Sosiale forhold 2.Social Conditions
3. Pkonomiske analyser 3 Economical Analyses
4 Driftskostnader R 40peration and Maintenance Costs
Vedlikeholdskostnader
| Zambia

,__MEQEAQ.)POJeCt Teadgr

For th Adg}ﬁ1strat1on

L ',," W" 3
S ~dohn(Erik]"sandal " "7 Z”
/o .

Lars N. Overrein

ISBN 82-577-0423-7

s ’Z A f et Z



ACKNOWLEDGEMENT

The Norwegian Institute for Water Research (NIVA) would like to thank all
the civil servants of Zambia and other persons who have participated in
discussing water pricing issues, and who have also made useful infor-

mation available to us.

In this connection we would like to mention Messrs Ostlandskonsult A/S

for their preparation of technical information.

We would also thank the NORAD staff in Lusaka and Mongu who made the

safaries and fileld survey possible.

NORWEGIAN INSTITUTE FOR WATER RESEARCH

Svein Stene Johansen

Project Manager



I

FPREFACE

The Norwegian Institute for Water Research (NIVA) was in March 1981
engaged by the Norwegian Agency for International Development (NORAD)

to undertake a Water Pricing Study for the Western Province of Zambia.

The Terms of Reference and the proposal of the study had previously been
prepared by NIVA and approved by the Zambian Government and NORAD.

Because of this very special study, NIVA found it of greatest importance
to use a staff with relevant experience from similar studies and who were

aquainted with the local conditions and the socio-economical problems.

The Project Team consisted of
Mr. David G. Browne, Agricultural and Water Reseources Economist
Mrs. Mette Jorstad, Social-anthropologist
Mr. Svein Stene Johansen.
The latter is permanently employed by NIVA, the two other persons hired
as sub—consultants.
The Project Team visited Lusaka and Western Province in March/April 1981
and had discussions with relevant authorities at central, provincial, and
local levels. The team also met members of the DWA staff as well as

many water consumers.

In May 1981 the social-anthropologist returned to Westerm Province and
carried out a field study. The data from this field study will later

be presented in a separate appendixz to this main report.

The team-members have all contributed to this main report. As the
economist had to base his analysis on the analyses made by the other
team-members, he also edited the final version of thesmain report.

The conclusions, findings, and recommendations have been thoroughly dis-
cussed at NIVA, and we do hope that the report may creqte discussions in
Zambia which may lead to a better water management and an appropriate
water pricing policy.

Svetn Stene Johansen
Project Manager
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SUMMARY s1.

introduction,

The major objective of the report is to recommend an appropriate water
tariff policy for the 1980's through an examination of the NORAD
financed water supply programme in the Western Province of Zambia and

of DWA's present pricing policy.

Organisation.

At present DWA is responsible for the township supplies in Western Province,
other than Mongu. The councils are only responsible for billing and
revenue collection for which they receive 107 of the revenue. DWA has

also been operating the Mongu township supply on behalf of the council

but the council remains totally responsible for all financial aspects.
However the recent Decentralization Act suggests that the district councils
should take over the responsibility for the water supplies. The report
points out that these institutions are less well equipped than DWA to
perform the job adequately and it discusses the question of the furure
responsibility for the supplies. A firm recommendation is not put

forward but the implications of the organisational alternatives are
described. It is stressed that the mew local authority set—up must not

be allowed to lead to a situation of divided and ambiguous responsibilities.

DWA is faced by a wide range of problems, the most serious of which are

the poor calibre of staff and shortage of recurrent finance. It s believed
that staff performance at the lower levels should be improved

by adequate training but there seems to be no immediate solution to

the problem of the shortage of high level staff.

Financial Planning.

At present financial planning within DWA is non existent. No attempt
until now has been made to examine future water tariffs or to prepare
financial forecasts. This report represents a first step in this
direction, but it is only possible to make very sketchy predictions and
the introduction of an effective cost accounting system is vital so that
Government knows what the revenues and expenditures of the supplies really
are, so that the financial effects of proposed policies can be accurately

gauged and planning of the water sector improved.
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Future Water Demands.

The total population of the eight townships was about 59,000 at the 1980
census and it is estimated to reach 160,000 by 1995. It is also planned
to supply a few thousand people ocutside the towvnship boundaries. The
estimated required production increases from 7,652 m3/day in 1980 to
18,451 m3/day in 1995. On the assumption the leakage will equal 15%

of consumption, i.e. 137 of production, it is estimated that consumption
from individual connections will equal 627 of water produced or 71% of
consumption, and consumption from CWP's will equal 257 of water produced

or 29% of consumption.

Present Pricing Policy.

The present Govermment pricing policy for smaller township supplies is

that revenues should at least cover the costs of operation and maintenance.
The report,in presenting the first attempt in recent years to estimate the
relationship between revenues and recurrent costs show that at present the
revenues from the township water supplies in Western Province are failing
dismally to cover recurrent costs. An impor tant cause of this situation

is that Government has, in recent vears, allowed water rates to get

completely out of line with the higher costs resulting from inflation.

In theory DWA operates a two part tariff with consumers being charged

K4 per month for the first 35 m3/month and 18n per m3 for additional

use. In practice the metering situation is a farce and the majority

of metered consumers are charged a flat rate of K& per month, with a

few major consumers paying higher monthly rates. In addition un-

metered consumers pay K5 per month. Communal point consumers theoretically
pay Kl/family/month. Govermment and council employees have this fee
deducted from their salaries, but most other consumers simply do not

pay and the authority seems powerless to do anything about it.

Present Revenue.

It is estimated that current revenue is between K60,000 and K70,000 of
which around K40,000 is from Mongu. This level of revenue means that
consumers are paying 5n per m3 of water consumed. Since the current
tariff structure implies an average rate of 16n/m3, the authorities
are levying one third of the revenue intended by the official tariff

structure.
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Between 707 and 807 of expected revenue is collected in Mongu but
elsewhere only 40-507 of the total revenue that should be collected

is actually being collected. Even if all revenue that should be

collected was collected, i.e. total incame almost doubles, D.W.A.

would still only be receiving approximately 10n per m3 of water

consumed. This is well below the rate intended by the current tariff
structure and demonstrates that a lack of metering and failure to

charge on a quantity used basis is costing D.W.A. one third of the revenue
intended by the tariff structure. The failure of collection leads to

a similar loss.

Comparison of Present Revenue and Costs.

Although Mongu Township Council is subsidised by D.W.A., i.e. the annual
fee of K50,000 it pays D.W.A. does not cover the operation and maintenance
costs of the Mongu water supply, the council still makes a loss on the
supply. 1In 1980 costs exceeded K60,000 and revenue was only K43,000.

There are no indications that the financial performance will improve
in 1981.

D.W.A.'s current revenue of K70,000 only meets 20-25% of the annual
recurrent costs of just over K300,000. Thus in a static situation where
all consumers are charged on a flat rate basis and where there is no
improvement in the rate collection performance it would be necessary

to increase the rates by a factor of between four and six simply to
cover the recurrent costs. However if all rates were to be successfully
collected, total revenue should double and rates would only need to be
increased by a factor of between two and three. However if all water was
charged for on a quantity used basis and if all intended revenue was
actually collected, current rates would only have to be increased by
approximately 607 in order to fully cover the costs of operation and

maintenance.

It is estimated that the present short run marginal costs of operating
the supplies are just over K&40,000 p.a. Therefore current
revenue covers those costs of operating the township water supplies

which vary with production.
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Recurrent Financial Situation.

D.W.A. is currently facing an extremely serious recurrent financial
situation. In the recent past the lack of recurrent finance has
adversely affected the service provided by the water supplies to
consumers. For example, since D.W.A. has not been able to afford
sufficient diesel fuel, pumping hours have been restricted and some
consumers have gone short of water. Unfortunately the financial
situation is deteriorating, and for 1981 Government actually cut
D.W.A.'s allocations in financial terms, i.e. there were large drops

in real terms.

Authorised recurrent expenditures are significantly less than requests
and are inadequate. The new NORAD financed water supplies that are
currently being planned and implemented in Western Province will increase
the finance that is required for operating and maintaining the township
water supplies, i.e. they will increase the financial demands on the
Governments recurrent budget. If nothing is done about this situation

the new schemes will not be properly utilised and will represent wasted

inves tments,

Costs of the Township Water Supply Programme.

All costs and revenues in the report are presented in terms of 1980 prices.
The annual capital cost of all eight township supplies is estimated as
K1,077,000 per annum., The annual fixed cost of operation and maintenance
is estimated as K439,000 increasing to K464,000 per annum. The annual
variable costs of operation are only K52,800 in 1980, increasing to

K92,300 in 1988. Hence the total cost of operation and maintenance
increases from K492,000 p.a. in 1980 to K556,000 p.a. in 1988 and the total
annual cost of the supplies increases from K1,569,000 in 1980 to
K1,633,000 in 1988.

The total cost producing water falls from 65n per m3 of water consumed
in 1980 to 38n per m3 in 1988. The overall cost during the 1980's is
just under 50n per m3, but there are large differences between the
different townships. In Mongu the overall cost is under 35n per m3

but in Lukulu the overall cost exceeds Kl per m3.

The operation and maintenance cost of producing water falls from 20n per
m3 of water consumed in 1980 to 13n per m3 in 1988. The overall cost

during the 1980's is around 16n per m3, but the overall cost ranges from



S5.

around 10n per m3 in Mongu to around 40n per m3 in Lukulu and Namushakende.

The short run marginal costs of water in six of the eight townships are
3 . .

very low, between 1 and 2n per m . But in Lukulu and Namushakende which

will be operated using diesel ,the marginal costs are six to eight times

higher.

The Problem in Determining an Appropriate Pricing Policy.

The major problem in determining an appropriate tariff structure is

that the three major functions of water rates frequently conflict. Whereas
the economic and social criteria will both suggest a low price for water
from the Western Province townships supplies during the next few years,

such a rate would lead to a large continuing financial deficit.

In fact it would be impossible to meet a strict finmancial criterion
of covering all costs and it is comnsidered that the Govermment's current
objective of covering the costs of operation and maintenance is

appropriate for the 1980's.

Consumers’' Ability to Pay.

It is estimated that the ability of consumers to pay for water is as

follows: - high cost housing residents K15+ per family/per month.
medium cost housing residents K12 per family/per month,
low cost housing residents K5.5 per family/per month.

informal housing residents K2.5 per family/per month.

These figures combined with the probable water consumption of households
in the different housing catagories suggests that rates up to 35un per m3

are acceptable,

Metering.

D.W.A.'s present policy is that all consumers should be metered and the
majority of conmnections have meters installed but, (a) most meters

are not working properly, (b) the maintenance system is almost non
existent, (c¢) inaccurate meters are still read regularly, (d) there is
confusion over the meters' units, (e) although meters are read all
consumers are charged flat monthly rates. Thus meters are not fulfilling

any useful purpose at present. Consequently there is absolutely no point
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in continuing metering unless the maintenance and administration
improve dramatically and water is to be charged for on a quantity used

basis.

A policy of wholesale metering involves capital, maintenance and
administrative costs which may not be justified by the returns.

Never theless water supply authorities including D.W.A. favour metering.,
This is because they concentrate their attention on the costs of not
metering, i.e. (a) saving in operational costs since consumption/wastage
tends to be reduced and (b) a subsequent saving in capital costs since

reduced demand will permit delays in implementing future augmentations.

The estimated cost of metering is almost K24 per annum, and in six towns
a saving of at least 600 litres per person would be required to justify
metering now. In Lukulu and Namushakende the necessary savings are only
100-150 litres per person per day, and complete metering is recommended.
Due to the high marginal costs of producing water in these two townships
it is improbable that this will be a wasted cost even within the context
of those townships'supplies. In addition a comparison of the consumption
in Lukulu and Namushakende during the period 1981-5 with consumption
elsewhere, together with additional data on the cest of augmentations
will permit a sensible decision to be made with regard to metering in
the other six townships. Here marginal costs are so low that the major
purpose of metering would be to delay augmentations and it may be

sensible to adopt widespread metering later in the 1980's.

However it is recommended that major consumers everywhere be metered

immediately and be charged on a quantity used basis.

Communal Water Point Rating Policy Recommendatiom

It is recommended that water from communal water points in the townships
be provided freely to all consumers other than Govermment and council
employees and council house tenants. This policy is practical, and
attractive to consumers and politicié?é. It can be opposed on two

major grounds. Firstly it may be claimed that it will lead to increased
wastage, but free water will not lead to any more wastage than a flat rate
charge would, since in both cases consumers would be paying zero marginal
cost for actual usage/wastage. Seconddy it may be claimed that it will
lead to a loss of revenue, but in fact the real loss will be small since

experience shows that the authority can only effectively collect communal

point rates from pay packets and from rents. It will be almost impossible
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to successfully collect the rates from the other consumers over a long
period. The limited financial significance of the recommended policy
can be seen by the fact that an increase in the rates paid by consumers
with individual connections of 167 will fully make up for the lost

revenue from providing water freely to communal point consumers.

Connection Fees.

It is recommended that low cost housing residents be charged less

than medium and high cost housing residents for connection to the water
supply. The recommended rates in 1980 prices are K60 and K100 respectively,
Furthermore it is proposed that where a low cost house is provided with

a minimum service of only one tap, the connection fee should remain at

K60, irrespective of how many lengths of pipe are required to connect

the house,

Recommended Tariffs.

As a result of the consultants' investigations of pricing theory, ability
and willingness of consumers to pay for water, demand forecasts, costs
of construction and maintenance of the supplies and the question of

metering, the following price structure is recommended:-—

1. Communal Water Points.
(a) communal point consumers who are employed by Govermment or
councils or who occupy council houses should be charged a fixed
-fee of K1 per month.

(b) all other communal point consumers should not be charged.

2. Individual Connection in Lukulu and Namushakende.

All consumers should be metered and be charged K2 per month for
their first 15 m3/month and 50n per m3 for any additional

consumption.

3. Individual Connections in the Other Six Townships.

Only the very largest consumers should be metered and all others

should be charged flat monthly rates as follows:-

Low cost housing households K 5 per month (K4 for consumers
with only one tap).

Medium cost housing households K10 per month.

High cost housing households K15 per month.

All non domestic consumers K15 per month,
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Major consumers should be charged flat rates ranging fram K20 to
K200 per month with a charge for additional consumption of 10n per

3

m .
The proposed tariff structure accords with social criteria since:-

(a) the majority of communal point consumers will receive free water
and those who will be charged have the ability to pay the proposed low
rates.

(b) a low concessionary rate will be charged for the first 15m3 per
month for individual connections in the two high cost towns. (15 m3 per
month represents the design consumption for low cost housing connections).
(e) in the other six towns rates will be related to the ability to pay

since differential flat rates based on category of housing will be charged.

In Lukulu and Namushakende the recommended tariff structure does not accord
with either the economic or financial criterion, but represents a trade-off
between the two objectives. Elsewhere the zero or low price for marginal
usage is consistent with the economic criterion and the overall price
levels meet the financial 6bjective of covering the costs of operation

and maintenance.

The recommended policy represents a compromise between meeting conflicting
objectives and is based largely on the fact that the existing committment
to build the supplies means that the short and medium run marginal costs
will be low. However in about 6-7 years time as demands approach
capacities there will be a greater need to deter consumption/wastage

and greater attention will have to be paid to longer run marginal costs.

It is important that rates are increased roughly in line with inflation

and it is recommended that they are increased every two years.

Projected Revenue,

The total projected revenue based on the recommended tariffs and the
projected demand forecasts is K516,600 per annum in 1980 increasing

to K908,100 per annum by 1988. The overall unit revenue for the period
averages nl8.8 per m3 of water produced. It is estimated that the costs
of collection and metering are K29,100 in 1980 increasing to K53,300 by
1988. Consequently the annual revenue, net of the costs of collection

and metering, increases from K487,500 in 1980 to K854 ,800 by 1988,
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These revenues are considerably less than the total annual costs of the
water supplies and the deficit is K1,081,000 in 1980 decreasing to

K778,000 by 1988. The proportion of all costs covered by revenue increases
from 317 in 1980 to 527 in 1988 but the performance between townships
varies significantly. For example, during 1980-88 revenue in Mongu covers
607 of all costs but the corresponding figures for Lukulu and Namushakende

are 127 and under 107 respectively.

The subsidy that will be provided by the Govermment and the donor will
on average represent about 607 of all of the costs of constructing and
operating the supplies but in Lukulu and Namushakende it will be of the
order of 90%. Therefore the programme is only financially viable if the
Govermment and/or the donor is/are willing to provide these high levels

of subsidy.

However the projected revenuesdo meet the financial objective of covering
the costs of operation and maintenance. In 1980 revenue just fails to cover
the costs of operation and maintenance, but by 1981 a recurrent financial
surplus is generated. By 1988 the surplus totals K300,000 per annum. Hence
it is possible for the recommended pricing policy to more than meet D.W.A.'s
present and the consultants recommended, financial objective for the overall
programme. Nevertheless there are very significant differences between
townships and continuing recurrent deficits in Lukulu and Namushakende

appear to be inevitable.

The consultants undertook a less optimistic financial projection in which
it was assumed that only 507 and 25% of low cost housing households acquired
their own connection. This resulted in increases in the necessary overall
subsidy from around 607 to around 69% and 747 respectively. However the
effect on the recurrent financial performance was much more significant

If only 507 of low cost residents acquire their own connection, revenue
will not meet the costs of operation and maintenance until 1985 and over
the period 1980-88 total revenues fail to match the total costs of
operation and maintenance. TIf the uptake by low cost residents is only
257, revenue fail to meet the costs of operation and maintenance throughout
the period and the overall recurrent deficit for 1980-88 approaches
K900,000.
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Disconnection.

The revenue collection performance even from individual connections has

not been good in the past. If the performance is to be significantly

improved, it is vital that a strict policy of disconnection be enforced.

The consultants' recommended procedure would mean that any consumer who does
not pay his bill within two months will be disconnected. It is

especially important that Govermment tackles the problem of non payment

by Government institutions. It is recommended that the reconnection fee

be increased from K5 to K25 immediately.

ided Rural Water Policy.

It is clear that the rural water supplies being constructed under the
NORAD programme must be free since the consumers will not be willing to
pay. Consequently the entire cost of maintaining the rural wells will
have to be borne by the Govermment. Tt is estimated that the annual cost
of maintenance of the rural water supply programme increases from just
over K60,000 in 1982 to over K120,000 in 1985,(in 1980 prices), and that

annual maintenance cost per head will be just under K3 per annum.

If Government has limited funds for water it must restrict the number of
supplies which it constructs rather than attempt to increase available
funds by charging for rural water supplies since the latter strategy

would be doomed to failure. Finally it 1s clear that the selection

of well sites in the NORAD rural programme to date has been extremely

poor and there is an urgent need to improve scheme selection, which must be
based on accurate descriptions of existing water supply situations and

needs.

National Study.

It is strongly recommended that the present study be extended to cover
the entire nation. A policy for Western Province cannot be implemented
in isolation from the other provinces of the country. On the other hand
it would not be wise to formulate a national policy based on the study of
one province alone when there are significant physical, economic and

social differences between provinces.,
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INTROBDUCTION.

Introduction.

The major objective of this report is to examine the present pricing
policy being followed by D.W.A. in Western Province and to recommend an
appropriate tariff structure for the 1980's. Consequently all issues
which have any bearing on pricing policy are examined and explained in
detail so that the client can understand the reasoning behind the
consultant’s recommendations. The client will therefore be able to
determine which proposals it wishes to implement. The report also

discusses a number of subsidiary issues: water consumption, organisa-

tion,and operation and maintenance which were included in the consultants'

terms of reference.

The consultant's investigations concentrated on the eight township supplies

which are being, or will in the near future bhe,constructed/augmented

under the NORAD assistance programme. The reasons for this were:-

(i) the township supply =~ programme is the most important in

terms of cost, population, and potential revenue

(ii) the issues involved are more complex than those of the rural

programme.

Attention is also focused on the NORAD financed rural water supply
programme. However other water supplies in Western Province, for
example, small piped and other supplies operated by rural councils,
secondary school supplies, etc. were outside the consultants' brief

and were therefore not visited and have been excluded from the study.

Data Limitations.

The consultants found that the data they required was of ten scarce

and that which was available was sometimes of doubtful guality. The
particular question of the lack of financial data is discussed in
Section 2.9 . However very basic data was not always available
and on occasions officers could not answer simple questions on subjects
on which they should have been well informed. Furthermore different
sources within D.W.A. of ten gave contradictory information. This means
that the consultants have had to depend on insufficient and unreliable

data. Consequently some of the figures in this report are only informed



guesstimates. Nevertheless it is believed that they are accurate
enough for the present purpose i.e. to establish the basis for a sound

water pricing policy.

Caleculation Base.

The study of the financial performance of the township water supplies
ignores inflation, i.e. it is undertaken entirely in 1980 prices. It

is further assumed that all supplies commence operating and vield
revenue fram 1980, This obviously does not accord with the real
situation. However the methodology adopted will lead to the formulatiom
of an appropriate level of tariffs and to an accurate assessment of the
financial performance of the township supplies providing that the major
assumptions adopted in the study, in particular that rates increase
roughly in line with inflation,are reasonable. Furthermore calculations
based on, for example, the various schemes coming into operation at
various points in time up to 1984/5 would add considerably to the
arithmetic, would be dependent on similar assumptions and would not

increase the accuracy of the conclusions.
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ORGANIZATION, 0

Department of Water Affairs.

The Department of Water Affairs, (DWA), which is part of the Ministry
of Agriculture is the sole agency of the Government of Zambia for
coordinating the development of national water resources., It also
constructs and extends water supplies in the rural areas, develops
and maintains canals and provides engineering advisory services for
water supplies to the Government. Operation and maintenance of rural
water supplies is the responsibility of district councils but D.W.A.
provides assistance for major repairs or even for the entire operation

of facilities.

The organisation chart of the Department as of 1st April, 1981, is shown

in Figure 2.1 . The headquarters are located in Lusaka and D.W.A.
is represented in all nine provinces. The organisation chart for

Western Province as of lst April, 1981, is shown in Figure 2.2,

Responsibility for the Township Water Supplies.

D.W.A. completed the takeover of the operation and maintenance of
rural township water supplies from the Works Department or local
councils in 1975. It now operates about 50 such schemes including
six in Western Province and prior to the Local Administration Act 1980
the major responsibility for these rural township supplies rested
with D.W.A. The local D.W.A. offices operated, maintained and partly
administered the schemes. The councils did the billing and collected
the revenue, though D.W.A. read the meters. In effect the councils
acted as revenue collection agents and passed on to D.W.A. at rather
irregular intervals, 907 of total revenue collected. They retained

10% to cover their costs of collection.

Mongu Urban Township Council should have had complete responsibility
for the Mongu Water Supply but since it did not have the competence
to operate and maintain the supply it has issued funds (X50,000 per
annum) to D.W.A., for the last four vears to undertake this function.
The council remains totally responsible for all financial aspects
including billing, meter reading and revenue collection. The

arrangement is not particularly satisfactory:

(a) the liaison between the council and D.W.A. could be improved.

For example the P.W.E. and the Secretary of the council did



SHIV4dv i

LHVHD NOILVSINVOYHO

{1861 1dy )
J1VM 40 LNIWLHVY43A
NARIE

P Ve 102D

_,zwkub S3HQLS N3

) SunaOm L2
SXs2{D $24045
LSBaD wduS 1Ay

{5 SR4BID SOANSG

shig |

B B

ﬁn_ B34}, DDy t:a;w

.

{E) s42aiaQ

EL TR

S4BINOGLT

SUDIL I 3

SADUOBN

(e2) $J4HI04)

(1) ¥INS Yoo

Il’wﬂ.ll

B0 ONIMTHA

(2)455Y DN3 N3S
T

JUBODA( € )
HIINIOND HILvM

T DAL E
HIINIONT HAlvm

dsm .

4D uoAqwoyy 4

dND aBYOK Y
d N SPAA "'
4B oy Qg
4’8 Bune ¢ 2
o MR BURIN N
oM 1W0ADUN N3
43 BN W

,ﬂ.&m&ﬂmﬂaﬁ
1) S42AOM WD
1} $40A14Q

R N

(6] sovALihus3 Alog
NWOOY VIVQ

(€L) S4BHIOM Dinl ] |
(e saontad |

Qu g,

H,S S AP uDE ”
» ) ,Zs>[o“

“ (2) 'Sissvy Aozww

M ©5) SiSSV ON3 ~

[

T

ivl
$L55Y 'ONI MIS

1 (&) ]
| 4SSV ON3 ‘N3

VG HY
oo HY
POMUINGN T

$1S190N020080AH

[

AN LNy
OuCAH D1 0

2 putn BEaLL
(L) SIR DY

JOHSHEOM
7
S

0 vukm\.ﬂmﬂj

() 10»anD
SN0y |

0B U W _
LSIOCIoHaAE | |

HIDN N N

idNs
ONITHI 33MD !
T

I

!

s e s e

) N v sz v N
- | “ A ] ey m _u?g UEYOR
eno0A (12 ! SHIAINONZ HTYM | | LS00 3D0UUAN o Vdi DRI N
HIINIONS B3 LM | TYIONIACH | | NAD3S Y ID0I0ID0NGAN || NLDIS WDIOOIONAAH | | NOIIDIS &

SINNCS Y I NOILD3S $3H0LS 1R OB UBS
T ¥3D1440]
w m kkommsa»_ SOHEABOM
H
) !
[ - $3850 907 |
o 2R « AHOLVHOGY i
(d: 1dA g _
Caw o Stea Agabag |
e |
! AHLSIDFY QY -
| WOuvEiSINIGY (30208} PAEN ST
e LSINEHD SIINIONT HDIN
SRS S —— M «
DAOKW DX w a |
G310 IALMDINE | FJJI.fl,‘.L
g 1w
4321450 ﬁ
AMLNDIND 4BND |
1

!

woboADUDADT A T 1Y
AYddNS HILVA
HINIONI IV 43D

M

L

7

)

ji RV T
DNINNY W UNY Viva
1HD

HIINIONS 03 LIVM 13

S

3 sisidhy
(2) HOS PxR)]
7 pyousoy "G

ANYLIUDIS
QHVOR H2ivm

[

(2ADD| ARNS LO)
OQUICADY MYD
HOLO3MA ALNG3Q

1
g G 1Y
¥O0423H1Q




(1861 1dy )
dauilbug J3jepM = 3 M

wuz »>Om& Zm w.ﬁwwg wm ;\& w«n\ mmuxﬁ<>> &O 480440 [BOLBD AU = (D 1 JURISISSY buissubuly =y 3
ANIWIHVAIT LHVYHD NOILVSINVOYO Z 2 'Oi4 U0 Eie) - 0D {ueisey bupgouibug vong - V'3
489430 wstidosns() d3ep = OUM JUBpUE It UIUUPARY U L S NS

4204430 Bunawibuy = 3 Jdauibug Jsiep) (OUAOLG = M

L uoHRIABIGYY

TN 3INO TN “HN INO
0o r 07 oo our G ur
v o3 o am oam v 3 v 3 O am
NBUOR BUIORY nnyn ERENEES ebueusg [ERTIT
ISt
juawidolansp SoSIa
U LT jeued iy Buibpasg e ;
v 3 abueyo wi Jusiyg
[N O am SHUBYDIPY
L ~
. feuoeu Ajddng sajem diysumo ||
3 iPA s o
o 3 _E,ucmc sz juawdogsrap jeue d buibpa.q i |eydeo s1oelosg {104 O BUUBLBIUIRNY S WS
{guiboy v '3 S S WS 3 M v 3
' ‘




2.3

6.

not meet during their first three months together in the town.
Regular meetings between such officials could only assist in

sorting out any problems.

{b) although the council is financially responsible for the supply
its annual fixed fee probably does not cover all of D.W.A.'s
costs. Due tc the poor cost accounting system it is not known
what these costs are. However the consultants estimate in
Section 4.8 that the current operation and maintenance cost
of all the township supplies is around K300,000 per annum,
Since Mongu is by far the largest out of seven supplies, the

costs almost certainly exceed K50,000 per annum.

Major Problems Facing D.W.A.

D.W.A. in Western Province faces major problems of staffing and poor
management. The former which includes over-manning at the lower
levels, but insufficient experienced professional staff, low

calibre of staff and workers, poor discipline and lack of incentives
is discussed in Sectiom 2.4 . Poor management and inefficient
organisation mean that D.W.A. does not optimise the use of its limited
resources. For example it was reported that officers in charge of

the smaller township supplies can spend up to one week away from their
station to collect a cheque. The poor revenue collection performance
which is pertinent to this study is largely due to the inadequate

organisation/administration of. both D.W.A. and the councils.

D.W.A. in Western Province also operates under the handicaps of poor
back-up from headquarters, transport and communication difficulties,
shortages of spare parts and lack of recurrent finance. Many of these
problems are the subject matter of a management rather than a tariff

study. However:—

(a) a tariff study has a very limited value if the water supplies
operate poorly,

(b) it is impossible to divorce many of the other problems facing
D.W.A. and the councils from the financial problem, i.e.
from the lack of recurrent finance. This is illustrated by

the example of the transport problem described below.
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The lack of vehicles and communication facilities hinders both
operation and maintenance and development activities. The transport
problem is particularly serious with the shortage of wvehicles being
exacerbated by the long distances involved and by poor roads. For
example the D.W.A. Kalabo office had no transport at the time of

the consultants visit. It was claimed that its Landrover had been sent
for repair in 1979 and that its boat had been unoperational for some time.
However it was reported that despite the shortage of transport the
P.W.E. did not take up an offer of some free second-hand Landrovers.
This apparent anomaly was explained by the fact that he believed

that his office could not afford to run them. This is certainly true
if as the consultants were informed, the P.W.E. has as little as K350
per month available for petrol. This sum would permit a mileage of
between 2000 and 3000 Kms for the entire fleet, a distance which is
ridiculously insufficient compared with needs. Therefore the
transport that NORAD intends to provide will help to solve the
transport problem only if D.W.A. has sufficient recurrent finance
to use them efficiently. It is also necessary for efficient
management,operation and planning that the improvements to the
vehicle fleet and workshop are accompanied by the introduction of
(i) proper vehicle and workshop costing systems(ii) a systematic
method of vehicle allocation, and (iii) more efficient replacement
and purchasing arrangements. An extension toc the store at the

provincial headquarters is also required.

A number of the existing problems may be solved, at least in part,
by the ongoing NORAD financed programme. In fact the involvement
of NORAD is the major hope for an improvement to the situation
described above, and the position in five years time will be largely
dependent on the role that NORAD has played during the intervening

period.

The Staff Problem.

At present there are two major characteristics of the staffing

situation:

(a) the overstaffing at the lower levels.,

{(b) the poor calibre of some of the staff.

The consultants perceived that over-manning is one of the more serious
problems facing D.W.A. This opinion was endorsed by all Government staff

with whom the question was discussed. However for sound social reasons
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2.5.1

2.5.2
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8.
Government workers' jobs are protected by legislation and even where it
is possible to make individuals redundant Government is loath to do so.
Most of the townships water supplies have around 12-15 staff many of
whom do very little during a day's work. The consultants are certain
that any form of work study would reveal most disturbing results. It
is estimated that at least 25-30% of the existing staff could be

dispensed with, without any loss of operational efficiency.

Although it is clear that the organisation is overstaffed there is
accordingly to D.W.A., an overall vacancy rate of 307 in its
establishment. Appendix 2.1 presents this establishment. However
the most serious problem does not relate to overall numbers but to a
lack of good professional staff. At the professional level there is a
vacancy rate of 507, Many key posts have been vacant for considerable
periods, though some are currently under recruitment, Many

posts particularly at the middle and junior professional and technical
levels are filled by staff lacking the necessary qualifications,

experience and ability.
Measures Required for Improving the Staffing Situation.

Senior Staff.

The present shortage of senior professional staff is especially
serious since the efficient administration and operation of the new
expensive township water supplies currently being planned and
implemented will largely depend on such people. Unfortunately the
consultants have nothing useful to say on this point. Clearly it is
necessary to strengthen the provincial organisation by increasing the
professional engineering, administrative, accounting and personnel
management staff but where will D.W.A. obtain such people with the

necessary abilities?

Junior Staff.

Although the calibre of many of the existing staff is not high they
could still perform their tasks more efficiently if {a) there was
greater discipline (b) they were better trained and (c) there were
incentives for doing their jogs well and for the better staff to remain

with D.W.A.

It could be instructive for D.W.A. to examine why ZESCO operates more
effectively then D.W.A., and the billing and rate collection system will

be used as an example. The first reason is that ZESCO does not have the
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problem of charging for communal consumption which is unrelated to
staffing. The only way for D.W.A, to solve this problem would be to
implement the recommendation spelt out elsewhere in this report that
compunal points should be free for all consumers other than council
and Government employees and council house tenants. However the

main reason is that ZESCO staff perform their duties more effectively.
ZESCO tries to recruit staff of a higher calibre than D.W.A. does,
although in locations such as Mongu ZESCO is not always able to
obtain the calibre of manpower that it would wish. Their meter
readers and billing staff have at least Form II. They have better
technical and administrative training and pay better wages. For
example meter readers earn around K150 per month. Although their
management salaries are only slightly higher they provide better

fringe benefits.

A revenue billing and collection system will only work properly if

low level staff are well trained to carry out the very simple'tasks
involved. Any system must be tailored toc the competence of the staff
available but the tasks of visiting meters, recording the correct
reading, transferring this correctly to the bills, calculating the
resulting bill, despatching the bills, collecting the money, issuing
receipts, keeping updated records of individual consumers payments,
issuing warnings to non payers and giving accurate information regarding
those due for disconnection, only require staff with very limited
abilities. But if one examines the existing records in some townships
one might get a different impression. Although D.W.A. does not need
to recruit highly qualified staff for such tasks they must ensure that
they appoint staff who are sufficiently competent that they will,
after training,perform considerably better than many existing staff do.
The vital requirement is that senior and middle management train the
junior staff, make sure that they properly understand their jobs, and
fulfill their own function as bosses in ensuring that their juniors
demonstrate application to their tasks. At present many staff have no
idea of what standards should be achieved. For example one junior
clerical officer's estimate of the number of working days required

in his township for billing would mean that a clerk would only prepare
10 bills per day. Even technical staff sometimes display complete
incompetence. For example an electrician made a wrong electrical

connection and seriously damaged electrical equipment.
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It is therefore necessary that training programmes be introduced for

a wide range of junior administrative and technical staff. The present
training courses for operators should be extended, though possibly 4

months is long enough at one time. Additional courses for other

technical staff snould also be introduced. All courses should be supplemented
by on the job training programmes preferably with a technical instructor
visiting the personnel of their place of work. The recommendations

entail the need to increase the number of training school technical
instructors. It is also recommended that tourses are designed for

junior administrative staff, and that NORAD provides one person in

the near future to prepare and deliver appropriate courses.

Decentralization.*

The Local Administration Act 1980 established district councils and
committees with wide ranging administrative and financial responsibilities.
For example their gpecific functions include: "to provide and maintain
supplies of water, and for that purpose to establish and maintain
waterworks and water mains". Furthermore a council'™may impose fees or
charges for ......... any service provided by the council”. In addition
the "council shall cause to be prepared and shall adopt annual estimates

of revenues and expenditures for approval by Parliament".

Thus although at the time of the consultants' visit there was still
considerable uncertainity as to how the Act would work in practice,

it appears that the intention is that the district councils should run
the water supplies and be responsible for rate collection. However it is
less clear whether councils will have the power to determine the rating
policy and tariff structure. The Act gives the councils the power to
pass their own by-laws to govern their own destinies. Any charges

levied by the councils '"shall be regulated by by-laws or imposed by

* The consultants are not certain that their understanding of

Government's decentralisation intentions are completely correct.

It is based on the Act itself and on discussions with Government
personnel, Nevertheless it was extremely difficult to clarify
Government intentions and to incorporate the implications for pricing
policy and revenue collection procedures. Since it is a matter of
importance for the present study it was felt that the subject should
not be ignored. Consequently it is hoped that this section of the
draft report in particular, will be critically reviewed by the Zambian
Government, so that any misunderstandings will be corrected in the
final report.
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resolution of the Council with the approval of the Minister". Thus

in general the councils will impose charges based on by-laws which they
themselves have passed. In theory they will, among other things,
determine their own water rates. Consequently they could, at least

in the early years until they have understood the difficult conflicting
issues involved, impose a totally inappropriate rating policy. This is
very likely to happen if Central Govermment displays limited interest
in the question of water rates. One reason is that the councils will
be political bodies and might base decisions on considerations of short
term popularity, whereas the serious implications may not be felt for
some time. Another is that the Act stipulates that all receipts should
be paid into a general fund and that all payments should be made out of
the same fund. Thus a disastrous financial performance of the water
undertaking could be masked by other profitable activities or alternatively
be lost in a larger financial mess. On the other hand one attribute

of decentralisation is that water revenues will no longer be sent to
Lusaka and simply become a small element in Central Govermment

revenue. They will remain with the authority responsible for the
supply which will thus find the financial viability of their water
undertaking, at least in part, dependent upon their own revenue collection
performance. If district councils are left to formulate their own
rating policies the only real control on the establishment of

realistic pricing policies would be doner insistence that certain
conditions relating to water rates be put on future loans/grants for
water supplies. The legal agreements for such loans concerning the
operation of the water supplies would of course be entered into by

the Government of Zambia. It would then have to ensure that the

local authorities responsible for the supplies abided by the conditions
of the loan. 1In this way the councils will be pressurised to adopt

sound water rating policies,

However if as is to be hoped Central Govermment believes that water

rates represent an important area of policy it is possible to interpret
the Act so that Government can impose appropriate water rating structures
on the councils, or at least modify the councils own proposals. The Act
states that the councils' by-laws, (a) must not conflict with other law,
(b) have to be confirmed by the Minister (c) can be amended or revoked by
the Minister. Thus Govermment could determine water pricing policy at the
rational level and it is hoped that this will occur, so that this present
revenue study and its potential follow up national study will be both

relevant and useful. Finally it is vital that the present somewhat
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unclear situation be clarified as soon as possible so that the legal
relationships between the different responsible institutions and

their responsibilities are unambiguous.

Possible Problems of Decentralization.

Decentralisation could exacerbate one or two existing problems. For
example it might make it even more difficult then it would have been
under the old situation to tackle the over-manning problem in the
water sector by rendering some of the excess workers redundant. As
discussed in Section 2.4, Government is always loath to sack workers.
Nevertheless it may have been possible under the pre-December 1980
situation to have made some impression on the situation after studies
such as this one quantified the financial effects of the overmanning.
Under the new set-up it will be even more difficult. Firstly the
Prime Minister has pledged that jobs must not be lost. During
discussions the consultants heard of a case where one local authority
employee had been sacked and the labour commissioner had already
requested an investigation. Secondly the decisions to make men
redundant will have to be made locally, even if they have to be
endorsed centrally. It will therefore be even more difficult for
district councils to sack men without the cushion of 400 K of
impartiality. Councils will be political bodies and even after having
inherited all the existing workers,they may be under pressure from

their people to increase unnecessary employment.

The councils will be supported by district secretariats under district
executive secretaries. Thus the councils should have professional/
sub-professional support,but it may be difficult for councils in some
parts of the country to obtain and keep highly competent staff. In
addition although the staff will provide information and advice, the

actual decisions will be made by the politicians.

One unfortunate inheritance of the new district councils is the debts
of the former councils. For example a national newspaper ran a story
in April concerning a debt of K.42,000, including K.7,890 owed to D.W.A
for unpaid water charges, tﬁat has been inherited by Kaoma district
council from the former rural council and it was stated that it could
be considerably larger. It is hoped that such debts will be cancelled
out by the funds that Govermment has proposed to set aside for this

purpose,
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Lt appears that the debts in Kaoma are small compared with those of
some other rural councils. Since councils ran up debts and got
themselves into such unsatisfactory financial positions when they had
very limited responsibilities it can be seen how important it will be
that the new councils run their activities, including water supplies,
on a sound financial basis. If they do not they could soon accumulate

very large debts.

At present the financial procedures within the water sector are
dominated by considerations of control (i.e. to prevent dishonesty)
rather than by the requirements of planning. It is likely that the
changes in local administration will, at least in the short term,
exacarbate this shortcoming. Clearly control is necessary but so is

data for planning.

It may not be possible or even necessary for councils to run services
such as water supplies in such a way that revenues fully cover all
costs. For example it may be possible for shortfalls to be made up
by Central Govermment grant$ for which there is provision in the Act
and which may be no more than Government is currently providing for
the same services through D.W.A. However, it is vital that the councils
fully understand their water rating policy and its implications and
properly enforce it. Unfortunately there is a danger that not all
councils will show sufficient awareness of the problem and determina-
tion to enforce all necessary measures e.g. disconnection. In this
case the financial situation of services will inevitably become

unsatisfactory and this could lead to a deteriorationm in the services

themselves.

Future Responsibility for the Water Supplies.

The main objective of this section is not to recommend which
organisation should be responsible for the water supplies but to point
out a number of alternatives. However it is hoped that all future
responsibilities will be clearly defined. It would be preferable that
just one organisation is completely responsible for the water supplies
since this would minimise the problems of supervision and coordination.
If both councils and D.W.A. are involved in major roles there is always
the possibility that each will blame the other for inefficiencies.
Unfor tunately the intentions of the 1980 Local Administration Act

combined with the technical limitations of the councils suggest that

this may not be possible,
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In one sense this section is superfluous since the Local Administration
Act has specified that District Councils shall be responsible for all
aspects of water supplies. However it must be remembered that whilst
D.W.A. is primarily a technical organisation councils are mainly
political bodies which do not have the competence to operate, maintain
and administer the supplies on their own. In the past the councils have
found it extremely difficult to attract the right staff and there is no
evidence to suggest that the situation will rapidly change. Since the
largest council, Mongu, has found it impossible to operate 1ts water
supply there is little chance that the other councils will be able to

do so. Hence it will probably be necessary for D.W.A. to play a
significant role in running the water supplies. Therefore it is necessary
to specify the role that D.W.A. should play and its relationship with

the councils. A number of possibilities are listed below:

(a) the administration and all financial aspects of the water supplies
are the responsibility of the councils. D.W.A. continues to
operate and maintain the supplies and bills the councils on one of

five alternative bases:

(i) a fixed annual sum agreed in advance which is expected to
cover all D.W.A.'s costs.

(ii) a fixed annual sum agreed in advance which will only cover
a part of D.W.A.'s costs

(iii) its actual monthly costs

(iv) on a bulk metered basis

(v) on a percentage of revenue basis. The present 9207 would

appear to be a suitable figure,

(b) At the other extreme D.W.A. would have full responsibility for
the supplies. This would mean that they would take over the
administrative role currently undertaken by the council in Mongu
and the revenue collection role presently performed by the other
councils. It is worthwhile noting that during the consultants'
discussions with council officials there was no great enthusiasm
for involvement in water supplies. They tended to suggest that
rural councils could sensibly hand over the rate collection
function to D.W.A. D.W.A. officers in the townships also tended
to favour this possibility since they felt that D.W.A. would than
obtain their rates more quickly than they do at the moment, They

were generally quick to point out that they would then need more

staff but this may not be necessary if existing staff were properly
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trained or in some cases replaced. If D.W.A was to collect

the rates it would also assist in effectively disconnecting
debtors, cince D.W.A. would no longer have to wait for
information from the councils before taking acticon. The
consultants favour this alternative but it is not consistent
with the apparant intentions of the 1980 Local Administration

Act.

(e) the third alternative is that although D.W.A. would continue
to operate and maintain the supplies the administration and
financial aspects would remain divided between the councils
and D.W.A. This is unsatisfactory since it is desirable
that a scheme is administered by a single organisation so that
the opportunities for a lack of coordination are minimised and
so that there is no ambiguity as to who is responsible. For
example to have an effective system of revenue collection one
body should be responsible for meter reading, billing and revenue

collection.

Therefore the choice should rest between the first two alternatives
and while the consultants tend to favour the second one they appreciate
that it is inconsistent with the 1980 Local Administration Act and that
the first alternative whereby the administration and all financial
aspects of the water supplies are the responsibility of the councils
will probably be preferred.

It would seem reascnable that if the councils claim responsibility for
the supplies that they should also be responsible for any debts.
Consequently if the councils assume overall responsibility for the
supplies it is recommended that D.W.A. should bill the councils either
on the basis of (i) or (iii) listed above. In this case any subsidies
required would have to be funded by the councils out of their general
revenue funds. In 1980 the annual budgets of most of the councils in
Western Province were around K300,000 for-all expenditures. Since

407 of this came from beer surtax grants and the remainder from rates,
personal levy, licenses and trading activities, it is unlikely that
councils' income will increase much faster than inflation,unless the
decentralisation process is accompanied by significant financial
transfers from central to local Govermment. Consequently unless this
happens the councils will be unable to heavily subsidise the water
supplies. 1If they are not able to provide the necessary finance the

Ministry of Local Govermment should fund the subsidises.
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Financial responsibility would provide the local councils with a real
incentive to carry out their billing and collection functions sfficiently.
If the local councils are given the responsibility for billing all water
consumers they will have certain advantages that D.W.A. would not have.
For example they could simply add water rates to rents for all council
house tenants. This would be particularly useful for collecting water

rates from communal point consumers.

If as is possible, some councils feel that they cannot yet administer
the water supplies, control all the financial aspects and pay D.W.A.

the full costs of operation and maintenance,then D.W.A. should remain
completely responsible for all aspects of the supply. This would also
mean that they would have to read meters, bill consumers and collect the
revenue since a division of those responsibilities could well perpetuate
the current unsatisfactory rate payment situation. Wherever D.W.A. has
full responsibility any subsidy required to operate and maintain the

supply should be provided by the D.W.A. budget as happens at present.
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Ccst Accounting.

D.W.A.'s existiug cost accounting and control is poor or non existent,
It is important that steps are taken to remedy the sitcvation.

Although a Govermment financial and budget system existis it is

usually not fully pursued by the officers responsible. Furthermore
the accounting system and financial procedures which do exist are
dominated by considerations of control rather than by the needs of
planning. Obviously control is vital but a balance must be achieved.
An improved system would both improve the current level of control and
meet certain planning requirements. However in some cases the control
should be relaxed. For example the requirement that all purchases
exceeding K500 must go to the Tender Board guarantees slow and
inefficient procurement with a consequent debilitating effect on
operation and maintenance. It would be worthwhile considering

whether the cost of this is greater than the cost associated with

@ less rigorous purchasing procedure.

The result of the poor cost accounting is that the information

available on both revenues and expenditures is very sketchy,
Consequently any financial estimates, such as operational cost

estimates used in this study, are only intelligent guesstimates

since they are partly dependent upon unreliable data. For example

it is difficult to estimate how much of D.W.A.'s recurrent expenditure
is attributable to township water supplies. Firstly a proper allocation
of administrative overhead to (i) development activities (ii) operation
and maintenance of township water supplies and (iii) other operational
activities can only be made by guesswork. Secondly many items are paid
for by budget headings which are unrelated to the activity being carried
out, The information relating to revenue is also incomplete. The
water billing records are incomplete, revenue and billing summaries

of outstanding accounts are rarely prepared and there have been no
efforts made to prepare genuine operating statements which relate

revenues to expenditure.

D.W.A. has not yet developed any financial planning. No attempt until
now has been made to examine future water tariffs or to prepare
financial forecasts. This report represents a first step in this
direction but it is only possible to make very sketchy predictions.

For example no reliable figures could be prepared until the authority
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has data from actually operating the new supplies which will in turn

depend on an efficient cost accounting system being introduced.

The present study has not been too seriously affected since it is
primarily concerned with order of magnitude ratios between costs and
benefits. However if future studies and Government planning of the
water sector are to be useful in the long run it is important that the
Govermment knows what the revenues and expenditures of the supplies
really are, so that the financial effects of any proposed policies can
be accurately gauged. It is hoped that the provision of a cost and
management accountant for D.W.A. proposed recently by the World Bank
becomes a reality. This would assist D.W.A. to implement improvements
in accounting, budgeting, and report procedures with a view to

establishing efficient financial management, planning and control.
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POPULATION AND WATER DEMANDS.
Present Populatics.

Table 3.0 presents the populations of the eight townsiiipe in 1969 and
1960 as estimated by the censuses of those years.

Table 3.1

Township Populations.

Township Population Population Growth Rate
census 1969 census 1980 A
Kalabo 3109 7398 8.2
Kacma 2717 6731 8.6
Limulungu 2545 5730 7.7
Lukulu 894 1503 4.8
Mongu 9600 24914 9.1
Namushakende 821 1868 7.8
Senanga 3619 1204 6.5
Sesheke 2590 3500 2.7
Total , 25895 58853 7.7

It can be seen that the overall growth rate in the eight townships was

7.7%. with individual rates ranging from 2.7% in Sesheke to 9.17 in Mongu.

These high rates of growth contrast with that of Western Province as a
whole. During 1969-80 the overall provincial rate of growth was only
1.67% compared with the national growth rate of 3.1% and Western Province's
own growth during 1962-3 of 2.1%. Consequently the rate of growth in the
rural areas of Western Province was very low. Table 3.2 presents the

rural population of the districts of Western Province.

Table 3.2

Rural Populations.

Population Population Rate of growth
District census 1969 census 1980 1969-80 %
Kalabo 90731 90535 0.0
Kaoma 48220 63418 2.5
Lukulu 37300 41493 1.0
Mongu 76529 84371 0.9
Senanga 84983 94458 1.0
Sesheke 43929% 51135 1.4
Total 381692 42541¢C 1.0

* The populations of the small townships of KatimalMulilo and Mulobezi
in 1969 are assumed to total 2500,
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Thus the rural population has only been growing at 17 per annum with the

exception of that in Kacma district which has increased at 2.5%.
Seasonal Varistionms.

The population of Limulungu can double when people come in from the flooded
plain. The 1980 census took place in August and this is usually a time
when the population of Limulungu is still high. However in 1980 there
were many less people in from the plain than there usually are at that

time of the year. Discussions held locally suggest that the census figure
is a sensible figure to use for water consumption purposes for the greater
part of the "usual" year but that a considerably larger figure, perhaps
around 10,000 should be used for the seasonal peak months. This seasonal
fluctuation in the potential number of consumers of the Limulungu water
supply is of course very important for design decisions i.e. whether a

high level of unutilised capacity for the greater part of the year or
certain supply constraints during the peak demand period is the more
acceptable, Naturally the costs of the two alternative strategies should
be shown explicitly by the planners/designers so that Government can make

a rational decision. However from the revenue point of view this seasonal
in-migration is less important, since revenue received only over a limited
period makes a limited impact on overall revenue calculations. For example
even if the population of Limulungu is double the "normal® population for
four months of the year, and even if the migrants pay as much for water on
average as the permanent residents, and if the revenue from the migrants

is totally ignored, the annual revenue will only be underestimated by 257Z.
In practice the majority of migrants will use communal points and will use
much less water on average than the permanent residents. In addition they
will pay less than the overall average price of water. If the recommenda-
tion of this report that communal point water be free is accepted, they will
pay nothing. Consequently their contribution to total revenue will not be

very significant.

The population of Mongu fluctuates similarly in relation to the flooding,
but the effect on Mongu's population is proportionately much less significant
than the effect in Limulungu. Therefore the effect on the revenue in Mongu

is probably insignificant.
Size of Household.

The recent censuses have suggested that the average household consists of
five people, though this seems intuitively to be on the low side. There

are however always definitional problems associated with the word "household"

and for the purposes of this report an average of five persons will be used.
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Present Population Served by Individual Connections.

Table 3.3 presents the approximate number of individual connections in the
townships together with the number of people served, assuming an average of
five persons per connection. The fourth columm shows the percentage of the
population served using the same assumption. It can be seen that the overall
percentage served is approximately 157. 1In two towns Lukulu and Sesheke the
figure is considerably higher but it is not known whether these figures are
accurate. The final column shows the same characteristic but with the assump-
tion changed to an average of six persons per connection. It can be seen that
since all percentages are increased by 207 there is no significant change to
the general picture, and it can be said with some confidence that overall, at
least 15% of the population of the townships are currently served by individual

connections.

Table 3.3
Present Population Served by Individual Connections.
Township Population Number of Number of Percentage of the population
individual persons served by individual con-

connections served by nections when the average
individual house/hold is

connections 5 persons 6 persons
/1.C. /1.C.

(%) (%)
Mongu 24,919 - 771 3,855 15.5 18.6
Kalabo 7,398 195 975 13.2 15.8
Kaoma 6,731 202 1,010 15.0 18.0
Lukulu 1,503 104 520 34.6 41.5
Namushakende 1,868 37 185 9.9 11.9
Senanga 7,204 180 900 12.5 15.0
Sesheke 3,500 230 1,150 32.9 39.4

Table 3.4 presents an estimate of the percentage of low cost housing residents
who currently have individual connectionms. The actual figures in the last
column are sometimes very dubious. This is due to the fact that they are based
on rather poor data and extremely uncertain residuals, so that any individual
figure could be very wrong. Nevertheless it appears that the majority of low
cost residents do not have individual connections today, though the actual

percentage is not known.

Table 3.4
Individual Connections in Low Cost Housing Areas.

Township Approximate  Approximate Approximate Percentage of low
population population low cost cost residents using
currently in medium housing individual consumptions

using and high population (%)
individual cost housing using
connections individual
connections

Kaoma 1,000 700 300 11

Kalabo 1,000 800 200 10

Lukulu 450 150 300 60

Mongu 3,900 3,400 500 4.5

Namushakende 200 170 30 2.5

Senanga 900 600 300 15

Sesheke 1,100 400 700 35
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Population Projections.

There would appear to be no reason why the high rates of population growth

in the townships should not continue. It is noteworthy that the only district,
Kaoma, where the rural rate of growth exceeded the provincial rate of growth,
has the greatest agricultural potential. However in order to be reasonably
conservative at the same time as using the historical data, a maximum rate

of 77 per annum will be used for township projections for the period 1980-

1995.  This figure will be used for Kalabo, Kaoma, Limulungu, Mongu,

. Namushakende and Senanga. For both Lukulu and Sesheke Ostlandskonsult's

figure of 4.73%7 (i.e. doubling in 15 years will be used). This represents

~an increase in the recent growth in Sesheke which may have been limited by

. local uncertainties.
~Review of Consumption Criteria.

Ostlandskonsult used the following figures for domestic consumption:-—

High/medium cost residential 250 lpcpd
Low cost residential 100 1pecpd
Informal housing - huts 40 l1pepd.

- These figures were based on their own measurements and on discussions with

the D.W.A. The consultants initial reaction was that these figures were
rather high. However examination of the data presented by Ostlandskonsult
in their reports and the consultants own investigations suggest that they are
good estimates of current usage. For example an Ostlandskonsult study in
Mongu resulted in per capita consumption figures of 251.3 litres/day in a
high cost area and 174.3 litres/day in a medium/low cost area. A study in
in Namushakende suggested an average figure of 234 lpcpd in a medium/high

cost area.

The consultants examined a cross section of 18 medium cost houses with
meters which were apparently working and found that average conéumption is
45m3/month or 250-30C litres/capita/day. A smaller sample of high cost
houses gave a figure of over 300 litres/capita/day. In Kaoma 86 out of

140 meters were theoretically working. However if that is true the average
consumption of metered consumers is 700 litres/day. When 337 of the meters

with the highest readings were disregarded consumption was still 250-300

lpcpd.

Therefore it cannot be said that the design figures are too high, and all
the evidence suggests that the figures used for design are appropriate

for that purpose, with but one reservation. The figures were divorced
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from price and metering considerations, and yet demand for water is never
completely inelastic. If, for example, all water consumption was metered
and charged on a quantity consumed basis, what effect would this have on
present consumption even at todays low official rates of 1.8n/m3 for use
above 35 m3? If the price was suddenly increased several fold there would
be a very dramatic decrease in consumption as soon as consumers received
the message via higher bills, and possibly sooner. The question of

elasticity of demand is discussed in Section 3.8.

At present consumers are paying very little for water (c.f. Section 4.5)-
Thus one could expect per capita consumption to fall from its present high

levels once a realistic pricing policy is introduced.
Estimate of Current per Capita Overall Average Consumption.

Present per capita consumption can also be estimated by measuring total

consumption and dividing by the present population,

In 1979 Ostlandskonsult's investigations revealed the total daily consumption
P

i.e. production less leakage, in five townships. The figures are shown in
Table 3.5,

Table 3.5
Total Daily Consumption
Township Estimated Comments
Daily Cogsumption
(m™)

Kaoma 518 From water balance study
Limulungu 80 Production = 103m3/day. Losses

may well exceed the assumed figure.
Mongu 1643 Production = 2230m3/day.

lLosses = 277%.
Namushakende 149 Water balance study showed

consumption as l7lm3/day.
But it was suggested that the study
was undertaken at a time when

consumption was 157 above average.

Senanga 200 Production = 2513/day, 207 losses
assumed.
The data from Table 3.5 is used in Table 3.6 in

combination with 1979 populations, (it is assumed that the populations

increased by 7% from 1979 to 1980), to estimate per capita consumption.
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Table 3.6

Average Daily Per Capita Consumption

Township Township Population Average
cogsumption 1879 consumption
w /day litres/capita/day
Kaoma 518 6290 82
Limulungu 80 5355 15
Mongu 1643 23889 69
Namushakende 149 1746 85
Senanga 200 6732 30

Unfortunately these figures are not particularly enlightening. They

simply tell us what we already know i.e. that there are very serious

supply constraints in Limulungu and Senanga. There was also a less
serious constraint in Mongu and if this had not existed the Mongu figure
would have been somewhat higher. Thus it might be guesstimated that
current per capita consumption (including non-domestic use but excluding
leakages) is, or would be if there were no supply constraints,around 80-90
litres per day. The consumption figures do include sOme consumption by
residents outside the boundaries and therefore are not included in the
population figures, but in percentage terms this consumption is not very
significant. Although the 80-90 litre/capita/day figure is not too
solidly based it is the best that can be estimated on the basis of existing
data, If leakages, as is hoped are held to 157 then 100 litres/capita/day

is a good working figure for the overall average necessary water production.
Problems of Forecasting Demand.

There are a number of problems to be faced in making demand forecasts for
the township water supplies. Firstly existing overall production figures
will understate demand in those towns where there are serious supply
constraints. On the other hand the current high levels of leakage in some
towns may mean that production figures overstate demand. However the
consumption exercises undertaken by Ostlandskonsult, tock both these factors
into account, i.e. they measured consumption in localised areas during
periods when there was no supply constraint for the sample areas , and they

measured actual leakage.

Hence one can have some confidence in their proposed consumption figures
for existing consumers at existing real prices. Furthermore since it is
unlikely that there will be any significant increases in the overall level
of real incomes in the next few years one can accept present consumption
estimates as reasonable criteria for the next few years. As regards new

customers the best that one can do is to assume that their consumption will
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be similar to the average consumption of the housing category in which

they live. There are no good reasons for doing otherwise.

The greatest problem is that it is difficult to estimate alternative

future demands based on alternative rate structures and levels.

The main reason is that there is no data available on the pattern of
demand for water in the townships i.e. on the elasticity of demand.
All that can be done is to make certain general assumptions:-

(a) some of the poorer consumers may not be willing to pay to
use the supply whenever an alternative exists even if it
is a poor quality source.

(b) if the only alternative is very far or grossly polluted
the demand of the poorer consumers may be highly inelastic
i.e. they pay whatever price is demanded for their very
basic minimum needs, but even if the price is reduced their
increased use will be small.

(¢) much of the higher income consumers' use will be for luxury
purposes and thus their demand may be more sensitive to price
unless their expenditure on water takes a sufficiently small
proportion of their income that their demand is not price
elastic.

(d) the demand of those who can just about afford individual

connections is likely to be the most sensitive to price.

Such generalisations are not very helpful in allowing one to quantify the

elasticity of demand.

The consultant's inability to quantify elasticity of demand in a study which
should recommend a pricing policy is probably the greatest weakness in this

report and Section 3.9 ignores the problem.

However this is a common problem in dealing with tariff policy in developing
countries. The impact of price changes on quantity demanded is rarely known
and usually demand forecasts are not adjusted to reflect any projected
changes in tariffs. The omission is of course inevitable when the relevant
price elasticity data is insufficient and does not even matter where capacity
will be the overriding constraint on quantity demanded. Furthermore the
omission will not be so important if (a) all the demand forecasts are so
approximate that playing around with the elasticity of demand would be doing
no more than giving an impression of precision in a situation where it is

impossible to achieve it (onme could argue along these lines with regard to
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the water supplies in Western Zambia) or if (b) proposed price changes

are only slight in real terms.
Demand Forecasts.

Tables3.7.1-3.7.8 present the water demands for the eight townships for
1980 and 1995, The first column of these tables shows the design
consumption criteria proposed by Ostlandskonsult, The only major different
criterion used by the consultants relates to schools consumption. Where
schools have their own supply the consultants have assumed that the school
will not use the township supply. It is appreciated that the designs allow
for supplying all schools and this is certainly sound since it is possible
that all schools will start to use the township supplies. However the main
focus of the present exercise relates to revenue and it would be rather
optimistic to assume high revenue from schools when they already have their
own supplies. Where schools do not have their own supplies the consultants
have reduced the consumption to 50 litres per head. A school with 900
pupils would be faced with an annual water bill of around K5,000 if

pupils use an average of 100 litres per day. It is assumed that in the

face of such bills the school authorities will take measures to restrict

pupils consumption.

The first columns after the row headings in all the tables show Ostland-
skonsult's estimates of the population in 1980. The comnsultants revisions
of these figures based on the 1980 census are shown in the third columns.
In general Ostlandskonsult’s figures for the allocation of the population
between the different housing categories in 1980 have been accepted without
further investigations. It has also been assumed that Ostlandskonsult
found it easier to count the population living in high, medium and low cost
housing than the people living in informal housing. Thus where the 1980
census suggests that Ostlandskonsult underestimated the present population
the larger part of the increase has been included in the informal housing

population.

The second columns after the row headings in all the tables show Ostland-
skonsult's estimates of the demand in 1980. The consultants revigions of
these figures based on the revised populations are shown in the fourth

columns.

The fifth columns show Ostlandskonsult's estimates of the population in
1995, The consultant's revisions of these figures are shown in the seventh
columns. Firstly the total population of every township has been revised
in accordance with the information presented in Section 3.5 Secondly

the projected population has been allocated between the various housing
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categories in a rather different way from that proposed by Ostlandskonsult,

It has been assumed that the proportion of the population living in informal
housing, in 1995, will be the same as today. At a first glance this may
seem a rather pessimistic assumption concerning the housing development

in the townships of Western Province i.e. that it represents a poor house
construction performance. However this is not true. It means that the
number of formal houses will be increasing at the same rate as the projected
population increase i.e. 7% per annum in most towns. It is felt that any
higher rate of increase would be unrealistic. The subject was discussed
with a senior official in the Town and Country Planning Department in
Lusaka who endorsed the consultants'proposal. Furthermore the same
department had earlier commented that Ostlandskonsult's assumptions

concerning informal housing were over-optimistic.

It is assumed that 907 of the formal houses that will be constructed during
1980-1995 will be low cost, and that medium and high cost houses will only
constitute 10% of the newly constructed units. This is in line with the
Township Development Plans prepared in the early 1970's by the Town and
Country Planning Department. Their actual projections varied from town to
town but the average for townships in Western Province was 8% high/medium
cost houses, 927 low cost houses. It was stated that one reason for the
relatively low percentage of high/medium cost houses is that most
Government departments are now established in the townships under con-
sideration and that most high level posts are filled so that there will

be less need for an increased number of high cost housing units in the

future.

Ostlandskonsult assumed that where there are people living in informal
housing outside a township boundary that the population would remain
unchanged over time. The argument that these communities act as a
staging post for rural people moving to the townships is valid but the
assumption that they will not increase is unrealistic. The consultants

have assumed that these populations will double over 15 years.,

The sixth columns show Ostlandskonsult's estimates of demand in 1995,
The consultants' revisions of these figures based on the revised

populations are shown in the final columns.

Although it is probable that all residents of high and medium cost housing
will have their own connections it is less certain that all residents of

low cost housing will have their own taps. The data presented in Section

3.4 suggested that the majority of the low cost housing residents
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do not have their own tap today. WNevertheless the consultant's basic
demand forecasts have adopted Ostlandskonsult's assumption that all
residents of high, medium and low cost housing will have their own
individual connections, since it is hoped that they will have their
own taps. Howoever due to the uncertainty that is attached to the
percentage of low cost housing residents that will have their own
connections, this percentage is varied later in the report to study

the financial significance of altering this parameter.



29.

622°C 7€0°C 126 09¢ puemep [®IOL
28eye0T
091 000 ¢y 08 000°2 08 000°z 08 000°¢  Aaepunog 9pisiIno TeWIAOFUT *1ouUl 0%
690°C 756°1 %8 089 PUBWAP UMO3 TBIOL ‘
0.2 %62 011 68 a8eyro] %61
66L°T 869°1 1€L 165 uorjdunsuod umol [eIOL
8 00¢ 8 00? i 00T Y 001 uosTiAg 0%
08 00% 08 00% 0% 00¢ oy 007 Teatdsoy 00¢
06 0081 081 008°1 SH 006 06 006 Tooyds Aaepuodag 06 /001
DT1s9WOP
YT 0£1 8¢ 1% @o19mWWoD /LA SNpUY 30 %01
IADN! 00¢ ‘1 v8¢ 91Y dI3s°WOpP TBIOL
80¢S 069°C1 - - ¥81 009 Y 911 006°C Sutsnoy femaojyuy oY
€499 0EY9 008 000°8 007 0002 0¢1 006°1 8ursnoy 350D MO 001
A 062°1 005§ 000°? 007 008 0ST 009 Butsnoy wnipew /Y31y 05T
01407 000°01 00% 4L 000°¢S uotieindog
() (.
wﬁmawv uotjeindod (mw) wcmEmv uotzeindod () (s?1317)
PEERFCRS POSTADL wamamv uotzeindod  postasi 9STADI vsmamv uoijzeindod Az0883®0 uorldunsuo
I I I I posT 1387 I
6661 5661 G661 G661 0861 0861 0861 0861 IsuNsuU0) 11un

*0qeTEY - puBWR(q I93BN

T°L°¢ @19®B]L



30.

‘S66T UT $3UOPTSIX BUTSNOY 3S0D MO Q0% PUB SIUIPISI Bursnoy 1s0D wnipsw/yd1y Qg pue

s1tdnd @y3 pue ‘Qgel UT SIUBPISVIL BUTSNOY 3ISOD MO Q07 PUB SIUPPISSI BUISNOY 380D wuntpaw /ud1y Q0T
jo uorieindod jueprsai ay3y pue sytdnd oy3z A1ddns [rim A1ddns xsjem [00YDS DYl 3IBY] PIWNSSE ST 3T

[ - [
701°2 166°1 X4 Lzt puemeEp 1®3I0L s8exEaT
091 000°%y 08 000°7 08 000°2 08 000¢7 Aaepunoq 9pIsSINC JBUICIUT  *TOUT QY
Z76°1 T15°1 €L %9 DUBWSD UMOY 1BI0]
€ST Le1 L6 ¥8 ageyea %61
689°1T $1€°1 949 €96 uot3dunsuod umo3 TBIOL
Y 001 o 001 Z 0§ 4 0S uosTig oY
A 011 44 011 01 0s 01 0§ Te3tdsoy 002
01 001 012 001z S 0% 501 050°1 01d/100yds Aaepuodeg 001
u.mummﬁo.@
0s1 86 LS oY 20I2UWWOD /13 SNPUT 3o 701
€06°1 086 zLS 90% OT3SPWOP TBIOL
1443 080°8 - - L1 0£6°C 9¢ 00%°1 Butsnoy TRWIOFUT oY
798 x079°8 089 008°9 08¢ %008 °C 00?7 000z 8ursnoy 31500 MO 001
81¢ %0£7°1 00€ 00Z°1 FA ¥00. 0S1 009 3ursnoy wntpeuw/y3TH 067
02681 000°8 0£L°9 000°%y uo13eIndogd
(.m (.
wcm&mv uor3eIndod ( m) vcmamv uo1leindod ( w) (s@21317)
pesiasa posTABl wmmsmw uotzeyndod pasIasa pos1A®l vcmsmw uot3zerndod A30893®0 uor3idmnsuod
G661 5661 S661 S661 0861 0861 0861 0861 IaWNSUO) 3tug

*PWOTY - PUBWS{ IADIBM

ztL0¢ PIqRL



31,

99¢°1 606 °1 €16 706 puBwep TelO0[
8.1 6% L9 811 a8eyea A
881°1 099°1 9y 8L uotjdunsuod umoy ye3IOL
D13s3Wop

13 8% €1 €7 9D I8umoD /A 138N PUT 30 ¥¢
€511 Z19°1 €ey 19¢ OTISIWOP TBIO]
89¢ 0616 219 00¢g ‘ST €e1 0ge ‘¢ 9¢€ 00%°8 3utsnoy Jewacyul 0%
08¢ 008°¢g 06. 005 ¢, 002 0002 00¢ 000 ‘¢ Sutsnoy 3509 moT 001
S0z 078 052 000°1 001 0oy YA 00§ 3utsnoy untpsu/y8TH 052

018°¢T 008°¢€e 0gL*s 006°11 uotierndogd

(m

(W) uo1jeindod { w) wcmamv uotjeindod ( wm) {s311T)
ﬁmmﬂ>mn REERCE @GMEmv uorjeindod  pasiava pesIAa @ﬁmamw uot3erndod L308e3®O uot3dunsuoo
G661 S661 G661 G661 0861 0861 0861 0861 JIaunsuoy tuf

‘nun{nwi] - puBwWL( I9IBM

€07t SIqEL



32,

9% 0c9 o%Z 8%e puewep Te3lo]
a8eyeoa]
€1 080°¢ 79 o%s 1 79 o1 79 0%6 1 £1BpPUNOqQ BPTSIN0 TBWIOJUT *1out 0%
6€¢ 89¢ 8L 981 PUPWSD UMOI TBIO]
vh 7L X4 24 , a3eyea 251
G6¢ H6Y Gq1 791 uoT1dunsuoo wM0l JeI0]
43 091 42 091 91 08 91 08 1e31dsoy 002
Sz 00¢ 0¢g 00¢ €1 0§z Y4 0¢¢ To0yos £IepPUODIDG 05/001
013S3uWop
i Z1 b UV adIoume D/ £I18Npu] Jo y¢
1€2 00Y 721 L1T 5T7s9WOP TEBIOL
89 00L°1 - - we 0S8 0¢ oS 3ursnoy TeWIoFUT 0%
8G1 080°71 00¢ 000°¢ 0¢ 00§ 0g 006 3ursnoy 3500 MO 001
sg 077 00T 008 8¢ 0s1 LE 051 Sutsnoy wnipsu /Y31y 052
000 ‘¢ 0087 00§ ‘1 0041 uoTaeIndog
(.m0 ()
vmmamv uotzerndod (_wm) @cmamw uotzerndod (w) (s31317)
PISTABI  DITTABI wGMEmv uotreIndod pesTARI posIARl wﬁmamv uorjeindod A10893®0 uo13dunsuo?d
GeaT 5661 G661 G661 0861 0861 0861 08671 Jsunsuoy tug

‘NINNNT ~ PUBWA I23IBM

AN

dTqEy



33.

018°8 $z8°9 £99°¢ 116°C puewep [elO]
819°1 666 018 808 9PISIN0 puBmap [BIOL
112 131 901 60T a8eyea] %81
LOY*T 798 %01 £0L ap1sano uorldunsuod jeiof
€8¢ 086°61 1443 060°8 T6€ 06L°6 16€ 06L°6 9PISIN0 TPWIOFUTL oY
VA A zoYy 070°Y 21z 071z (A% 0Z1°z 9pIsINO 3500 MOT QO]
00¢ 008 8¢t 0s¢ 001 00Y% 001 00% 9pTsIno unipsu /Y3ty 05z
761°¢ 978°¢ L58°C €01 °¢C PUBW®P UMO] T®IO]
8€6 09L (WA VTN agdeyeoy FAS
VATAR 990°¢ v8%°z 628°1 uoridunsuod umol [e3ol
002 9% 001 Lg 19430
d13sauwop

0¢g 01¢ 112 el muumﬁﬁou\%uuwﬂvduﬁ 3o %01
%05 G 0TL'% L91°C 899°1 OT3IsoWOP [BIOL
9zv°1 0%9°gg - - L1S 076°Z1 8Z¢ 002 ‘8 Sursnoy Temaogujy 0%
008°¢ 000°8¢ 098°t 009 ‘gz 006 000°6 oL 007 L 8ursnoy 3500 MO 001
8L7°1 0T1°¢ 0$8°1 0ov°¢L 0S¢ 000 ‘¢ 009 00%°z 3utsnoy wnypaw/y3Iy 052

06.°89 000 “9¢ 026 “%t 000°8T uotlerndog
(1) (.
vmﬂﬁmw uot3zeindod ( m) vmmswv uorzeindod (m) (se13171)
PasIAS1 pasIasl vamsmv uotaeindod pestaARa pPosTAl wmmamv uotieindod £310833®D uo1rdunsuod
S661 G661 G661 G661 0861 0861 0861 0861 Jaunsuoy atug

*n3uol - purwsd I93BM

G'L7¢ PI9PL



34,

819 ovYy [A%4 10¢ pPUBWSp uMOl [BIO]
i8 L5 0t 97 a3eyeo] YA
LE€S £8¢ 20¢ /T uoT3dunsuod umMol [RIOL
91 08 91 08 8 0% 8 oY Te3rdsoy ‘813usd yiTesy 002
A 0¢1 ¢l YA 9 09 9 09 2INII3ISUT waeyg 001
OT3S3WOp
<1 01 < 9 9DaBWWOd /£13sSnpuy J0 ¥¢
oY Sve €81 961 DT3ISPWOP [BIO]
S§ 08e°1 - - 0t 00¢g el oge gursnoy [EmIOJuT oY
9¢€ 09€°¢ 0.2 00L°¢ 071 00Z°1 00T 000°1 8ursnoy 31500 moT 00T
€01 o1y SL 00¢ £ 0.1 £ 0LT Sulsnoy wntpew/y3TH 052
061°¢ 000°¢ 0/8°1 006¢1 uotreTndog
(. ()
vcm&m@ uvotzeindod { ) vcmam@ uot3eindod ( m) (s213171)
pesIAax pasTaal @M@E@@ uotzelndod pesTasi posSTAD 1 vcm&mv uotjeindod Azo08e3e0 uotidunsuod
66T S661 G661 $661 0861 0861 0861 0861 I3UNSUOD 3Tun

*SPUIYBYSNWEN - DPUBWD(Q I91BM

9*L°¢ PIqEL



35.

€08°1 9€¢1 00/ vES pUBWEp UMO] TBIOL
¥4 %L1 16 074 a8eyeo] Z81
896¢°1 791°1 609 H9h uo13dwnsuod uMol B30
Vi 001 7 001 4 0¢g [4 0¢ uosTid oy
o 007 o% 002 0z 001 0z 001 1e31dsoq 007
- - 001 0001 - - 001 000°1 T00Yds AIBpuODIg 001
0I3s?WOp
6¢el €6 €S 1€ 8DI2WmWOD /L1738 NPUT 30 %01
G8e‘1 §Z6 ves 11¢ dT3SoWOp TBIO]
805 e JANA - - 81 009°y 9L 006 ‘1 3ursnoy feEWIOFUT oYy
z19 0z1°9 0SS 0066 007 000°¢ 011 001°1 8ursnoy 3s0d MO 001
$9¢ 090°1 SLE 006°1 0§51 009 Al 00§ Bursnoy wnTpaw/y3ty 0s?
088°61 0001 00Z°‘L 006°¢ uotieIndog
(.m) (1)
wcmamw uotjeindod ( w) vmwmﬁv uoT3ze]ndod ( m) (s212717)
pesiali posTABl vcmamv uotzeyndod pesta9l pesTARI wamﬁmm uotjeyndod A10393®0 uotT3dunsuoo
§661 G661 S66T G661 0861 0861 0861 0861 ASWNSUO Ituq

*e3urueg - purma( I21BM

L1g °19BL



36.

190°1 : vl 96§ £99 . purBwap Te30]
ageyeo]
0z1 000°¢ 09 0061 09 0061 09 006¢1  Axepunoq 8prsInc Jewioju]  “IOUT QY
%6 €8¢ ‘1 96% €09 PUBWSP UMO] TBIO]
XA 081 59 6L 98eqEaT 251
818 £07°1 ey UZAY uoT1dWnsuod umol 1BIOL
9 091 9 091 £ 08 € 08 uosTig oY
97 08¢ 9/ 08¢ 9y 0ee 9% o€ s{eaTdsoy 007
9 09 981 098°1 £ 0¢ 96 096 *D°L° 4/1004yds AIBpPUODSG 001
OTI3swWwop
99 §8 St S¢ 9019WWO D /A13SNPUT JO %01
%99 048 Va3 %€ OTISIWOP 1BIO]
88 0077 - - Yy 0011 vy 0011 3ursnoy TeWIOJuL 0%
91 091°% 009 0009 007 000 ‘Z 002 0007 Butsnoy 3800 moT Q0T
091 0%9 052 000°1 001 00% 001 00% Zursnoy wnTpaw/y3TH (o]
000/ 000°¢Z 006 ‘€ 006 ‘¢ uot3eIndog
(-9 (_w)
vam&mw uoawvindod ( w) wcmamw uotierndod ( w) (s213171)
pesTadx posIaal vamsmv uot3eindod posiaLil posIaDl vcmamv uotjerndod A10393€D uot3ldunsuoo
G661 661 $661 G661 0861 0861 0861 0861 12WNSUO] 3tun

‘9q9yseg -~ pPUBWS( IA3]EBM

8L'¢ PIqEL



3.10

37.

Summary of Water Demands.

Table 3.8 presents the water demands for every township for the years
1980, 1982, 1985, 1988 and 1995. They were calculated on the assumption
of a linear increase from 1980 to 1995. Although it can be argued that
a linear increase is not the optimum assumption it is the simplest. In
a situation where there is considerable uncertainty surrounding a number
of parameters there is merit in simplicity. Furthermore the differences
in projected demands between a linear increase and any other reasonable
assumption are not large in percentage terms. All figures in Table
relate to required water production, i.e. projected consumption plus

an allowance of 157 for losses.

Table 3.8
Township Water Demands.

(me:fday)
Township 1980 1982 1985 1988 1995
Kalabo 921 1,095 1,357 1,619 2,229
Kaoma 823 994 1,249 1,505 2,102
Limuluongu 513 627 797 968 1,366
Lukulu 240 270 314 358 462
Mongu 3,667 4,353 5,381 6,410 8,810
Namushakende 232 283 361 438 618
Senanga 700 847 1,068 1,288 1,803
Sesheke 556 623 724 825 1,061
Total 7,652 9,092 11,251 13,411 18,451

Table 3.9 presents a summary of the division of water produced between
consumption from individual connections, consumption from communal points
and leakage, expressed in terms of the average number of cubic metres per

day over the year.



Table 3.9
Summary of the Distribution of Water Produced.

(average m” per day).

1980 1995

Water Leakage Use Use Water Leakage Use Use
prod%ced 3 from from produced 3 from from

m>) m”)  CcwWps 1ICs (m3) (m™)  cWps  ICs

(mB) (m3) (mj) (mj}

Kalabo 921 120 254 547 2,229 291 647 1,291
Kaoma 823 107 187 529 2,102 274 462 1,366
Limulungu 513 67 133 313 1,366 178 368 820
Lukulu 240 31 a8 12% 462 60 175 227
Mongu 3,667 479 909 2,279 8,810 1,149 2,209 5,452
Namushakende 232 30 20 182 618 81 55 482
Senanga 700 91 184 425 1,803 235 508 1,060
Sesheke 556 73 96 387 1,061 139 192 730
Total 7,652 998 1,871 4,783 18,451 2,407 4,616 11,428

Tables3,1083.11 present the distribution of water produced in 1980 and 1995
respectively between consumption from communal points, consumption from
individual connections, and leakages expressed in percentages of the total
water produced.

It can be seen that there are very significant differences between the
different townships. The variation is mainly linked with the variation

in the proportion of informal housing.

There is very little change in the overall situation between 1980 and 1995.

Consumption from individual connections expressed as a percentage of total
water produced falls from 62.5% to 62%,and water from communal points,
increases fram 24.5% to 25%. The reason for the slight increase in the
percentage .of water from communal points,despite the fact that the
proportion of the population using communal points does not incfease)is
that a lower proportion of those with individual connections are living
in high and medium cost houses. Consequently there is a slight reduction
in the overall average consumption of all consumers having indiwvidual
connections. Based on the assumptions inherent in Tables 3.10 and 3.11
it can be said that over the entire period, consumption from individual
connections represents around 62% of water produced or 71% of total

consumption.



Table 3,10 39.

Summary of Distribution of Water Produced - 1980

Township Consumption Consumption Leakage Consumption Consumption
from from expressed from from
individual communa 1 as % of individual communal
connections points total water connections points
expressed expressed produced expressed expressed
as 7 of as % of as 7 of as 7 of
total water total water total total
produced produced consumption consumption
(%) (%) (%) (%) (%)
Kalabo 59.4 27 .6 13.0 68.3 31.7
Kaoma 64.3 22.7 13.0 73.9 26.1
Limulungu 61.0 26,0 13.0 70.2 29.8
Lukulu 50.4 36.6 13.0 57.9 42,1
Mongu 62.1 24,9 13.0 71.5 28.5
Namushakende 78.4 8.6 13.0 90.1 9.9
Senanga 60.7 26.3 13,0 69.8 30.2
Sesheke 69.6 17.4 13.0 80.1 19.9
Total 62.5 24.5 13.0 71.9 28.1
Table 3.11

Summary of Distribution of Water Produced - 1995

o

Township Consumption Consumption  Leakage Cansumption Consumption
fram from expressed from from
individual communa 1 as % of individual communal
connections points total water conmections  points
expressed expressed produced expressed expressed
as 7 of as Z of as 7 of as 7 of
total water total water total total
produced produced consumption consumption
(%) (%) (%) (% (%)
Kalabo 57.9 29.1 13.0 66.6 - 33.4
Kaoma 65.0 22.0 13.0 74,7 25.3
Limulungu 60.0 27.0 13.0 69.0 31.0
Lukulu 49.1 37.9 13.0 56.5 43.5
Mongu 61.9 25.1 13.0 71.2 28.8
Namushakende 78.0 9.0 13.0 89.8 10.2
Senanga 58.8 28.2 13.0 67.6 32.4
Sesheke 68.8 18.2 13.0 79.2 20.8

Total 62.0 25.0 13.0 71.2 28.8
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PRESENT FINANCIAL SITUATION. 40.

Present Water Pricing Policy.

At present Govermnment policy is that urban water supplies should be
financially viable and should generate sufficient revenue to cover all
their costs including capital costs. However it is becoming increasingly
clear that the smaller urban supplies cannot meet all their costs from
their revenues. Discussions with officials in the Ministry of Local
Government suggest that Mongu theoretically comes into this category

but the most cursory examination of the costs involved reveal that the

policy is totally untenable.

The present policy for smaller township supplies is that they should cover
their operation and maintenance costs. The Director of Water Affairs
has recently said "As a matter of policy water supply should be run on

a no profit, no loss basis'. and phrases such as "steps should be taken

to increase the revenue so that it meets, at least the direct expernses

of operation and maintenance' have appeared in D.W.A. policy statements.

The direct expenses usually being listed as (i) staff costs of the direct

work force (ii) electricity, diesel, lubricants and chemicals and (iii) normal

maintenance of buildings, machinery and equipment.

At the time of the last rate increase it was stated that it was hoped that

with the proposed rates, supplies will be run on a'no profit, no loss basis".

It was indeed just a hope, although it was recognised that "in line with
this policy we should identify where and by how much revenues fall short
of operation and maintenance costs and the reasons why'". Section
presents the first attempt in recent years to estimate the relationship
between revenue and recurrent costs. Unfortunately it demonstrates that
at present the revenue from township water supplies in Western Province
are failing dismally to cover recurrent costs, The viability of this

target in the future is examined later in this report.

Present D.W.A. Water Rates.

The current rates for township water supplies are presented in Table4.1l.

Table 4.1

Present and Previous Township Water Rates,

Type of Connection Current Tariff Previous Tariff

L . . . 3
Metered connections K4 for the first 35m3 or K3*% for the first 32m
part thereof. or part thereof.
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:£>Tab1e 4.1 (Cont'd),.

Type of Connection Current Tariff Previous Tariff

Metered connections Consumption above 5m>/ Consumption above 32m3/mon'h

(continued) month is 18n per m”, was charged at 9-11n per m”.

Ummetered comnections K5 per month, K 4* per month.

Communal tap Kl/month/family KO.45/month/family.

Connection fee K100 including one K25 including one length
length of pipe. of pipe.

Reconnection fee K5,

* With some variations from town to town.

At present the majority of consumers in most towns are metered so the most
common fee for a house connection is K4 per month. However there are a
considerable number paying K5 per month and in Limulungu most consumers are
charged K5 per month. There are a few larger consumers particularly in
Mongu who pay higher fixed monthly rates, for example the hotels, Zesco

and the prison.

Those consumers who pay for access to communal taps pay K1 per month but
as is discussed in Section 9.2 many consumers do not pay. Government
and council employees who have the fee deducted from their salaries form
the majority of those who pay. Sometimes communal taps are specifically
provided free tc consumers. For example there are two public communal
taps in Namushakende for which. the rural council pays the monthly bill of

K5 per communal point.

These water rates are very low compared to the costs of operating the
supplies (c.f. section 4.8 R This is largely due to two major
factors (a) inflation and (b) the political difficulties associated with
increasing water rates. The latter means that D.W.A. has always not been
able to increase the rates as often, or as by as much, as it would have
liked, The present tariffs were first proposed in June, 1977, but were
not implemented with Govermment approval until January, 1979, In
addition Governmént did not sanction an increase in the unmetered connection
fee to K6, In fact it was probably correct since it would have increased
the illogical fee differential between metered and unmetered connections.
But this reason was not given, it was simply considered to be too large

an increase,

ZESCO has also faced Government reluctance to increase public utility
prices. Typically they face long delays in obtaining Government approval
for any increases, the approval may be limited to certain categories of

consumers for example industrial, and their proposed increase may be
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modified. The only increase within the last four years was one of 10%

granted two years ago. During this period costs have probably doubled.

Permitting rates for public services to get out of line with higher costs
resulting from inflation must be seriously examined by Covermment, and is

discussed in section 6.9.

A major justification given for the 1979 increases in D.W.A. water rates
was ""to improve the management of the Township Water Supply System'.
However this is fallacious reasoning. Rate increases are not directly
reflected in D.W.A.'s budget since the revenue goes directly to the
Ministry of Finance. Furthermore the rate increase made a very small
difference to the subsidy needed by D.W.A. and would have had little,

if no effect on the gquality of management. The justification for the
increase should have been to realign rates with policy i.e. with marginal
costs or whatever. Inflati