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ABSTRACT
The study seeks to examine the interface between the urban expansion and the water
supply and demand in Windhoek. Against is background, the study elaborates
prospects relating to the provision and supply of water to the capital. The city’s
population is estimated at 300 000 inhabitants (Windhoi Urbanization Report
2001/2002), experiencing an annually opulation growth rate of 4.4 % and
urbanization rate of 4.4%. The arid climate, the low precipitation per year, the
enormous evaporation rate (on ave 2 30% of surface water) and t rural urban
migration makes it a difficult task to supply water » the city. This study employs
secondary research methods, including the economic approach of demand and supply
applied in the market theory of economics. This is complemented by data relating to
water supply, consumption, population growth and water supply policy including
case study findings from Botswana and Mozambique. This study has not only
focused on the water supply and distribution situation in Windhoek but also creates
an opportunity for academic intervention, creating a policy scenario that might serve
as a basis for policy review and formulation. This study found that a positive
relationship exists between water supply and urban expansion. This relationship is
cemented by the analysis of the trend observed between pop ition growth, water
demand, consumption and supply. It is evide: in this study that the three indicators
mentioned a  ve are positively lii 2d. In order to upset the trend observed, a number
of pc ¢y alternatives have to be applied in order to strike the balance between water

supply and urbanization as a function of population growth.



iii

T BLE OF CONTENTS

Abstract
Table of Contents
Acknowledgement
Dedication
Declaration

ist of graphs and tables

Lists of al reviations

CHAPTER ONE: INTRODUCTION

1.1 Background

1.2 Statement of the problem, Hypothesis, Objective and
Research Method

1.3 Significance of the study

1.4 Scope and limitation of the study

CHAPTER TWO: LITERATURE REVIEW
2.1 Introduction

2.2 Theory

23 Background on water supply in Windhoek
2 Urban expansion and water supply

25 Summary

CHAPTER THREE: URBAN EXPANSION AND WATER SUPPLY

3.1 Introduction

3.2 Urban expansion

PAGE

ii

iii

vi
vii
vili

ix

(= I U |

19

20
20
2(



v

33 Summary

CHAPTER FOUR: W [T JPPLY AND DEMAD
4.1 Introduction

42 Water supply

43  Water demand

4.3 Summary

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
5.2 Conclusions drawn from the study analysis

53 Recommendations

APPENDIX

REFFERNCES

31

32
32
32
37
44

45

45

45

48

51

53



ACKNOWLEGEMENTS

[ would like to ank Prof. F. Becker and Dr. 1nil Tankha for the inspiration they
have provided while guiding me through the entire thesis. I appreciate the fact that
despite their busy schedules they have managed to set aside time to help to guide me
through my study and devoted much of their time to my research. The other special
thanks go to Mwita Sikopo for allowing me to use the internet facility at his work
place, and Linda for the assistance she has rendered throughout the duration of the

course.

am indebted to the Mini y of Water and Forestry and the City of Windhoek for
most of the valuable information I have used in the study. he completion of this
study was made possible by the Ministry of Education, the Windhoek Region of
E ication and the Management of the Concordia College in particular for t

permission granted to allow me to study and e vacat n for research.

y word of thanks should also be extended to my brothers Borniface, Jerome,
Humphery, Musa, my sister Namasiku, my parents I 1za Mutumba and David

Mutumba for encouraging and supporting me through the duration of my study.



vi

DEDICA [ON

T s thesis is dedicate to my parents Lunza Mutumba and David Mutumba who
ave contrit :d enormously to my acader c attainments. thank you for e
everlasting >ve you are giving me. Secondly, to all my brothers and sisters for the

emo Hnal support that ey are giving me.



vii

DECLARATIONS

I'declare 1 s esis as my own, unaided work. It is be g submitted for the degree of
Master in Public Pr ¢y and Administration, Fact y of Economics and Management
Science, iversity . Namibia/ ISS. I further testify that it has never been submitted

fi any other degree or to any other institution of higher :arning.

.f f{ww(q



Graph 3.2.1:

Graph 3.2.2:
Graph 3.2.3:
Gray 3.2.6:
Gra) 3.2.8:

Gi h43.2:

Table 3.2.4:
Table 3.2.5:
Table 3.2.7:
Table 4.2.1:
~ le4.2.2:
Table 4.2.3:
Table 4.2.4:

Table 4.3.1:

viil

LIS OFGRAP 2 DTABLES

Water production from fferent sources and water consumption
per capita per day.
Ir »rmal opulation as a proportion of tot: ulation.
Windho population growth.
Population estimates for the years 1996 to 2006.
Relationship between population growth and water supply.
'lemand curve.
Win hoek Population as a Proportion of National Population.
Computing of population estimates.
Computing of water supply estimates.
Population estimates for  indhoek in the year 20(
Co an Tariffs (N$/m?) in the year 2000.
Construction costs (N$/m?) in the year 2000.
Construction costs (N$/Capita) in the year 2( ).

Relationship b wveen price and quantity demanded.

PAGE

23

24

22

27

29

39

22

26

28

35

36

36

36

38



ix

ACRONYMS

AIC Average Incremental Cost

C The Intercept

D Water Demand

EP Estii  ted Price

JOA Joint Operating Authority

JPWTC Joint Permanent Water Technical Commi Hn
LID Low Impact Development

M Multi; eror Gra ent

NAM ATER A State Owned Commercialized Public Water Provider.
p Current Population
Rate of Popr tion Gr

S Water Supply









1.2 STATEMENT OF THE PROBLEM, HYPOTHESIS, OBJECTIVE AND

RESEARCH METHOD.

The sue of water scarcity is not only a Windhoek situation. It is a global phenomenon
because most countries are faced with a similar problem. For example, during the water
resource conference held in December 20 to 21, 1997 the prime minister of India emph:  zed
the nec ' to create consciousness for the preservation of water. This was mentioned. He

rther emphasized the need for proper population planning as vitally important to attain

sustainable utilization of water.

Since independence in 1990 the city of Windhoek has  dergone a rapid expansion. The
city’s population has been growing at a rate of five percent inually. It 1s an urbanization
rate of close of close to five percent a year. The concern in terms of availability of water is
viewed based on its climatic nature especia ' the amount of precipitation received annu: vy,

which is very low. The rate of evaporation is 30 % of surface water which is associated with

persistent drought occurrence.

Given that, the main sources of supply are the dams, underground water and water
re mation from treated sewage. These sources are mainly supplemented by precipitation.

The outl: :d conditions do not positively relate to the current level of growth in the size of

the city.



HYF “THESIS: A positive linear relationship exists between urban expansion, water supply

and demand. This relationship is influenced by the linear function or relationship of urban

growth.

OBJECTIVE OF THE STUDY

The resear  :r undertakes to verify or falsify the assumption underlying the hypothesis.

RESEARCH METI )DOLOGY
The study uses secondary data research or ‘de; -top” research. The use of already provided
sources is prominent in this study, municipal policies, population statistics, water supply,

cons aption and expenditure. Literature search was conducted to solicit information on what

other countries are doing on 2 subject.

This is mainly on other authors’ views on the subject. Comparative cases are Mozambique,
South Africa and Botswana, which are countries with similar background 1 terms of

ypulatic . urbanization and ¢ aate. Data from statistical information are collected over a
period of ten years, on water supply, consumption, water tariffs, and population growth.
Policy documents were reviewed to provide information on ¢ efforts i place. The data are

collected mainly from : city of Windhoek and state owned public water provider NAM

WA R

In this s 1y a systematic sample is used to select data on population growth, water
con:  mption and supply. The sample is based on a time frame from 1995 to 2005. This is
collected distinctively per variable. The data are used to determine trend and relationship

between population growth, water supply and demand.
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2.5 SUMMARY

The literature looks at water supply situation in Windhoek and the nature of the problem in
other cities. This is looked at based on the case « Gaborone, Botswana and Maputo,
Mozambique. The chapter further gives the broader scenario of e problem in context by

highlighting the environmental and socio-political aspects of the problem.
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As cited earlier, the level of economic activity has increased over time. This means that the
city’s industrial base has also increased. When this is combined with population growth, rural
urban migration and development, it results in urban -owth. This is because more space is
created to cater for growth in infrastructure. Which will in turn, lead to increase in the
deman for water supply services. This pattern will continue in the next years to come as long

as the development gap between Windhoek and other towns continues to broaden.

In examining the relationship between urbanization as a function of population and water

supply, the following statistical information are looked at, next page 23 and 24.
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Graph 3.2.2: Informal Population as a Proportion of Total
Popuiation
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Graph 3.2.3: Windhoek Population Growth
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Surce: Windhoek Urbanization Report 2001/2002

Gra] 3.2.4: Windhoek population as a Proportion of National Population

: -
Ly " 2uw LUUD 2011 2020 2030
National Growth rate 3.60% 2.60% *1.50% *1.50% *1.50% *1.50%
Windhoek Growth rate 4.35% | 4.44% 4.44% 14 4
National (mil) 1.4 1.8 2 2.1 4.0 5.2 |
Windhoek (Thousands) 147 227 282 351 sre_ oo
WHK as a % of National |10.43%| 12.43% 13.58% . 14.54% 10.0U% £2.UL70

Note: * Source: Human Development Report, UNDP
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Based on the information on age 23 and 24, the following is observed. Rural u an
migration significantly increased from ind¢ endence in 1990 up to 2006. From 2006
migration is estimated to continue increasing on a more constant rate and by 2021 it will
slowly begin to decrease. Taking mi ition as an indicator of urbanization, one can then

describe its tr  d based on the trend observed in terms of the rural urban migration.

However the city’s population as observed on graph 2 has continue to increase from 1991 to
2 1. The population since then has been increasing at a rate of 4.3% annually. From 20(

the population has been estimated to have continued increasing at rate of 4.44% annw: y
showing an increase in the level of growth. This trend is estimated to increase significantly
from the year 2016. Given the trend in population growth observed above, it is evident to note
that the city’s population continues to broaden inr tiontot national population as shown

in table 3.3.4.

In comparison to water supply, graph 3.2.1 shows an increase in the sup; 7 from 1992 to
2 12. Even though there has been a noticeable decrease in supply of water from 1994 to

396, on average the supply continued to increase. Consumption at the other hand shows a
more zigzag trend. It has been increasing and decreasing over time and it is more likely to

follow the same trend in future.

Following 1e interpretation above, t : following 1 idels are used for the analysis. (1) For
population the model EP= R (P) + P is used. Here estimated population (EP) is a function of
population growth rate (R) which is a constant and current population (P) plus the current

popt  on (P). This module is applied as follows:
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T : values of the different year’s population are obtained by substituting in the given
function. Population growth rate is fixed at 4 % as provided in the statistics. The following
estimates are obtained using e model. In this analysis, 1996 is taken as the initial year. The

population value for this year is estimated from the provided statistics.

Table 3.2.5: Comp  ing of population estimates

ESTIMATED
YEAR POPULATION
(1000°S)
1996 198
1997 205.9
1998 214.14
1999 222.71
20 231.62
2 2 88
2002 250.52
2003 20 54
2004 270.96
2005 281.79
2006 293.06

Source: Windhoek urbanization report 2001/2002.
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The val s of the estimated popr ition obtained using the first model, are substituted in the
functic to obtain the water supply estimates. It is assumed in this model that the water

supply is the function of the outlined relationship. © e model is applied as fo ws.

le 3.2.7: Computing of water supply estimates

WATER
YEAR ESTIMATED SUPPLY ESTIMATES
POPULATION IN LITERS PER
(1000°S) CAPITA PER DAY
19 198 214.2
199/ 205.9 225.26
1998 214.14 236.8
1999 222.71 248.79
2000 231.71 261.27
— 2001 240.88 274.23
2002 250.52 287.73
2003 260.54 301.756
2004 270.96 316.34
25 281.79 331.51
J 2 6 293.06 347.2%

Source: City of Windhoek Urbanization Report 2001/2002

The data. ove is translated into a graph on page 29.
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3.3 SUM! \RY

Tl chapter looked at urban expansion and water sup; /det 1 1 ischapter the c: s
of ban expansion are looked at. The chapter { ther looked at : relationship between
water s iply/demar and populai n growth as the function of urbanization. A closer an y:

v done to give the basis of the existence of t :sai relations p. This is discussed in the

next ck er.

























































rform maintenance functions and construct { ties for the water supply utility, or

operatet :er rel al system under the management, lease  concession contract.

e (C tinue to promote researc on water supply sources and its sustainable use. This

will enable the city autho vy to sustain the future water needs of its inhabitants.
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