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Foreword

Namibia is a young country with great development opportunities and soroesseri
challenges. It is unique in many respects and shares important features with other
countries in the southern African region. This caught the attention oftemmational

group of scientists at IIASA, who are dedicated to the scientific analysis and better
understanding of the relationship between population change and environmeata| fact
which is both a highly complex and a highly ideological issue. We decided to approach
this difficult issue through a series of in-depth case studies that should serve a dual
purpose: contribute to the more general understanding of the nature of ipopulat
environment interactions and at the same time produce a scientific todél{ntbat
assists local scholars and planners to assess the long-term consequences of alternative
scenarios/policies in the context of sustainable human development.

[IASA was very fortunate to find in the Multidisciplinary Research and Comsylta
Centre of the University of Namibia a highly competent and metivaartner to jointly
carry out this challenging in-depth study on Namibia. We are also gratefuhdo
financial support provided by the Europeann@assion (DG Development). This
allowed for an active interaction that has already resulted in many products and is
expected to yield many more fruits in the future as the approach of applying
multidisciplinary science-based models is expected to further impadteodigcussion
about alternative sustainable development policies.

The project on Namibia, which has been carried out simultanewautslya similar
project on Botswana, is now nearing the end of its three-year term. The mainiscientif
output will be a refereed book tentatively tittefIDS, Diamonds and Water: Modeling
Population and Sustainable Development in Namibia and Botswaimae not all of the
rich materials collected for Namibia under the project can be included in thisibaals,
decided to publish some of the other materials in the present collection of hawkgro
papers, jointly published by IIASA and UNAM, and edited by Ben Fuller of UNAM and
Isolde Prommer of IIASA.

| would like to take this opportunity to thank all the people at UNAM, IIASA and
elsewhere who have contributed to the project in different forms. It has been a
pioneering effort, since not much has been published on population, develapent
environment in Namibia. | am sure that the unique collection of materialsisin th
compendium will prove to be very useful to people interested in Narhiiia,within the
country and around the world.

Wolfgang Lutz
Leader, IIASA Population Project
May 2000
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List of Acronyms and Technical Notes

AIDS - Acquired Immune Deficiency Syndrome; the last and most severe stdge of
clinical spectrum of HIV-related diseases

ARC - Annual runoff coefficient

ASFR - Age-specific fertility rate

ASMR - Age-specific mortality rate

CAWMP - Central area water master plan

CBNRM - Community-based natural resources management

CEVA - Centre d’Etude et de Valorisation des Algues, Pleubian, France
CMA - Common monetary area

CPUE - Catch per unit effort

CSO - Central Statistics Office

DEA - Department of Environmental Affairs

Dependency ratio - Population aged less than 15 and over 64 (dependent population),
divided by the population aged 15 to 64 (productive population)

DRFN - Desert Research Foundation of Namibia
DWA - Department of Water Affairs

EA - Environmental assessments

EBP - Emergy benefit to the purchaser

EEZ - Exclusive economic zone

EIR - Emergy investment ratio

ELR - Environmental loading ratio

ENSO - El Nifilo-Southern Oscillation

ENWC - Eastern National Water Carrier

ESI - Emergy sustainability index

EU - European Union

EYR - Emergy yield ratio

FAC - Fisheries Advisory Council

FAO - Food and Agriculture Organisation of the United Nations
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FFI - Freshwater Fisheries Institute

GDP - Gross domestic product

GEF - Global Environmental Fund

GIS - Geographic(al) information system

GRN - Government of the Republic of Namibia
GRP - Glass reinforced pipe

HDI - Human development index

HIV - Human Immunodeficiency Virus; a retrovirus that damages tiheahuimmune
system thus permitting opportunistic infections to causateedly fatal diseases. The
causal agent for AIDS

HPI - Human poverty index
IATCP - Inter-Agency Technical Committee on Population

IBRD - Internal Bank of Reconstruction and Development, a World Bank Group,
information at http://www.worldbank.org/html/extdr/backgrd/ibrd

ICNAF - International Commission for North Atlantic Fisheries
ICSEAF - International Commission for the South East Atlantic Fisberi
IFAD - International Fund for Agricultural Development

IPCC - Intergovernmental Panel on Climate Change

IUCN - International Union for the Conservation of Nature

J - Joule

LRAC - Land Reform Advisory Commission

LSA - Lower South Atlantic

MAWRD - Ministry of Agriculture, Water and Rural Development
MCM - Million cubic meters

MET - Ministry of Environment and Tourism

MFMR - Ministry of Fisheries and Marine Resources

MFPP - Mahenene Fingerling Production Ponds

MHSS - Ministry of Health and Social Services

MLHRD - Ministry of Labour and Human Resources Development
MLRR - Ministry of Lands, Resettlement and Rehabilitation

MRCC - Multidisciplinary Research and Consultancy Centre of the Uiiyeo$
Namibia (before 1999 known as Multidisciplinary Research Centre - MRC)

MWRA - Married women in the reproductive ages, 15-49 years
Mya - Million years ago
MYS - Ministry of Youth and Sport
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N$ - Namibian Dollar

NACPSD - National Advisory Committee on Population and Sustainable Development
NAMWATER - A parastatal water supply agency

NAPCOD - Namibian Programme to Combat Desertification

NDHS - Namibia Demographic and Health Survey

NDP1 - First National Development Plan

NEPRU - Namibian Economic Policy Research Unit

NGO - Non-governmental organisation

NPC - National Planning Commission

OKACOM - Okavango River Basin Commission

PDE - Population-development-environment

PIEC - Population, information, education and communication

PLAN - Peoplés Liberation Army of Namibia

PPU - Population Planning Unit

PTO - Permission to occupy

RDC - Rural Development Centre

RLB - Regional land board

SACU - Southern African customs union

SADC - Southern African Development Community

SAINT - Southern African INTegrated Model (developed by [IASA)
SDC - Sustainable Development Commission

Sej - Solar emjoules

SER - Socio-ecological regions of Namibia

SER A: Caprivi, Ohangwena, Kavango, Omusati, Oshana, and Oshikoto
SER B: Erongo, Hardap, Karas, Kunene, Omaheke, and Otjozondjupa
SER C: Khomas

SSA - sub-Saharan Africa

SSD - Social Sciences Division, Multidisciplinary Research aads@tancy Centre,
University of Namibia

SSP - Safer sex practices

STDs - Sexually transmitted diseases

SWAPO - South West African PeofgeOrganisation
TAC - Total allowable catch

TFR - Total fertility rate
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TNDP - Transitional National Development Plan

TTO - Technology Transfer Office

UNAIDS - Joint United Nations Programme on HIV/AIDS

UNAM - University of Namibia

UNCLOS - United Nations Convention on the Law of the Sea
UNCTAD - United Nations Conference on Trade and Development
UNDP - United Nations Development Programme

UNDPI - United Nations Department of Public Information

UNEP - United Nations Environment Programme

UNESCO - United Nations Educational, Scientific and Cultural Organisation
UNFPA - United Nations Population Fund

UNIDO - United Nations Industrial Development Organisation
UNIN - United Nations Institute for Namibia

WRA - Women in the reproductive ages, 15-49 years

WRI - World Resources Institute

WTO - World Trade Organisation

WWEF - World Wildlife Fund

ZACPLAN - Zambezi River Basin Commission

ZERI - Zero Emissions Research and Initiatives

Kavango or Okavango

Due to the colonial history of Namibia, several names changed in evérggbpleriod.

During German colonial time and the South African annexation period, the area was
officially known as Okavango/Okavangoland and the river as OkavaAdter
independence the native population has been protesting against the usgrefixhe’

which is not common in their five local languages. In 1998 the Namibiaerigoent
decided to respect the local culture. In respect thereof the government of thdidRafpu
Namibia declared Kavangd as the official name. This publication is therefore using
Kavango, except for quoted references and the Okavango Delta. The Okavango Delta is
under the authority of Botswana, the native population uses the f@efiand it is
officially named Okavango Delta.

Kunene, Cunene or Canaan

The second name, which could lead to confusion, is Kunene, Cunélanaan. They
are synonymous, and we are using the first one throughout all sections.
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INTRODUCTION

Ben Fuller and Isolde Prommer

1 Overview

The papers in this compendium represent a preparatory stage in the creation of a
population-development-environment model for Namibia. As will belagxed in the
following section, this model requires information beyondslisf statistics. It is
necessary to understand the reasons for the current state of affairstbe gwEnarios

made by the model are understood within a broader context. Also importamt is a
understanding of the policy framework which will govern the activitiesach sector.
Legislation, policies and practical programs need to be understood stothesn be
appropriately considered in the model.

It is with these aims in mind that the respective authors were asked to centniiut
knowledge of Namibia to this project. As the model began to coalesmsatne clear
that the background papers themselves deserved more than just a suppjenodt
Together they present a reasonable body of information about diffaspetcts of
Namibian society. Given that the literature on Namibia is spamdeoften contained in
unpublished reports, these papers, many of which draw their information fiem t
hidden or ‘gray literature,” deserve to see the light of day in the forhisotollection.

In the pages that follow, a brief description of the PDE mod#litancomponents is
presented, after which, the focus will shift to specific issuleish relate to Namibia.

2 Population, Development and Environment

Studies of population and sustainable development have a long and dssiagui
tradition at IIASA. At present the Population Project at IIASA
(http://www.iiasa.ac.at/Research/POP/) has more or less completed thehtate RDE
case studies on Botswana, Namibia and Mozambique, following earligiestan
Mauritius, Cape Verde and the Yucatan Peninsula.

2.1  Overview of the PDE concept

Due to the well-known shortcomings of comprehensive global modete St.imits to
Growth” type (Sanderson 1994) which became evident in the late 1970s, the IIASA
team chose to focus their comprehensive modelling efforts on the regmmhebantry

level in order to better capture the specific forms of the complex papulat



environment interactions. The PDE approach is designed to gain a deeper understanding
of the population-development-environment-puzzle. The objective of the Rijectsr

are, in general terms, to study the complex interactions between popuaéinge,
socio-economic development, and the physical environment with the hetpmpiuter
information systems, namely, programming dynamic interdisciplinaodels for
studyingpossible and potentiafuture developments.

As IIASA is not the only research organisation working in the population-
environment field, their contributions towards designing specific easily alapt
models to different local, regional or national conditi@ne pioneering. For instance,
the current Africa project (PDE in Botswana, Namibia and Mozambique) shows clearly
that the problems in every country are different, composed oéreift climates,
resources, agro-ecological zones and productivity (carrying-capacity), paigsteims,
history, cultural background as well as other socio-ecological concerns. Timgyeo
specific complex system of population-development-environmeetaictions makes
the need for flexible and easily adaptable computer models evident.

The 1IASA general PDE approach, shown in Figure 1, is organised in three
concentric circles, with population and development embedded in therment (see
Lutz 1994).

Environment

Development

Domestic trade
International trade

Air

- Changes in composition
- Winds

- Humidity
Temperature

Enert
by ay;

source and use

Population

by
age, gender, education and
other socioeconomic
characteristics

Consumption Production
b b

y y
economic sector economic sector

Changes through:
fertility mortality migration
schooling HIV/AIDS,
and other social
movements

Water

- Rainfall

- Streamflow
- Man-made systems
- Lakes and sea

- Groundwater

Land

- Soil composition
- Topography

- Land cover and use

Government Policy
- social
- economic
- environmental

Figure 1. The general PDE approach. Source: Lutz (1994:215).

This concept differs from many other conceptualisations where the threesfacto
population, development and environment are shown as boxes and inter-conndcted wit
arrows. But since the human population is not independent of, but partldspéere,
the concentric circles are considered a more adequate representation. For instance, basic
PDE questions are: How may human activities change the environment and vice versa,
and to what degree? What policies can improve certain aspects of population-
development-environment interactions?



Integrated assessment models try to quantitatively describe asasyugssible the
cause-effect relationships of a specific issue, and the inter-linkages arattiotes
among different issues. To represent complex systems the model mestubedr and
simplified to key variables. Thé&simplificatior” is not only necessary because of the
dependency and availability of data, but also to make the mpelelse more
understandable and comprehensible. In addition, the model has to beedasig way
that is transparent and user-friendly, so that users will be able to runrdiffesnarios
without long-term software training. This is of importancer ftesting several
assumptions by politicians, decision makers and other scientists. Because of the
complex design of the model, the change of one single parameter could change the
results in a stronger way than assumed and/or expected.

Due to the dependency on data, one important constraint of mgdslleither the
lack or non-availability of data and the limitations for incorporatiqualitative
information, which is, for instance, collected with participatoryhods and traditional
interviews.

In summary, even a simplified but integrated model can provide a helpful guide t
complex issues and complement highly detailed models that covesamly parts of
complex phenomena. The major strengths of integrated models ar@stance, in
exploring interactions and feedback; helping to identify uncertainties lacking
knowledge; and being a helpful tool for the communication of compses. On the
other hand, the model has obvious weaknesses. For instance, the accunailation
uncertainties and the high aggregation of data make some practical applications
difficult. Also, the models depend on many preconceptions, since the msedeller
determine which variables are reported and how, and which objectives are optimised
and how.

The computer dynamic simulation model used as a communication tool can be a
helpful “translatot for closing the gap between the scientific and political language.
IIASA PDE projects always had this policy component. Experiencevstihat for
many policy-related questions, the short-term effects are of muchimpogtance than
the long-term ones. Hence, especially user-friendly computer models eaihdipful
tool for assessing different assumptions and alternative policies by inatmgogasily
actualised data, running different scenarios, and changing time horizonsutwit
problem. Hereby, possible short-term effects can be shown witheing the long-term
horizon. As a chart or as line diagrams, the output is easy to understantegnebi.

As explained earlier, one of the weaknesses of computer modedslisitiations in
using qualitative data in a quantitative systems approach. Besides otHal tosljs
(for instance, participatory methods such as focus groups), contributiomenwoi
local scholars, by NGO staff and by policy makers are important. Experieom
earlier studies shows that the addition of a descriptive part complements aadeisnpr
the model in a qualitative way. It has also become apparent that bringirnpetoge
scientists with different backgrounds and working experiences may tteathe
establishment of interdisciplinary discussion platforms which foigbaight not have
had happened otherwise and is useful beyond the scope of thidimgoebetrcise.



2.2 The Namibia PDE project at IIASA

The project*Evaluating Alternative Paths for Sustainable Development irsvigana,
Namibia and Mozambiquie(1997-2000) follows a tradition of case studies within the
general PDE approach. The papers included in this compendium build on thisrtradi
Based on workshops held at IIASA in 1997 and 1998, and several other camizcts
meetings in Namibia, a stock of information and analysis has been cohiekl is
being reported here.

The PDE modélfor Namibia consists of three modul@sipulation, economicand
water. This compendium of background papers will follow the sametsire.

Scenarios can be run by each single module, or integrated. The mgllswmmary
of the PDE model gives a short, easily readable and understandabletaesaf the
models without any technical details. Detailed information orn esiegle model, the
indicators, environmental conditions, population indicators, economiccaiods,
defined scenarios, the methodology and technical termini will be dedcnib the
forthcoming scientific book with the tentative titleAIDS, Diamonds and Water:
Modeling Population and Sustainable Development in Namibia and Bots\ethted
by W. Lutz and W.C. Sanderson).

The population modef is designed to make scenario-based population projections
for countries with high HIV prevalence rates. It is a multi-state populatiojegtion
model that classifies the population by age, sex, educational status and HIV status. It
makes use of all data available and corrects the data for biases. Scenariogthatha
tested using the model include: (i) a perfectly effective vaccine that stops all spread of
HIV as of January 1, 2001; ii) changes in risky behaviour botrsa@ohorts and over
time; iii) the use of medicines to reduce the transmission of HIV fromenaohchild,;
iv) the use of medicines to increase the life expectancy of people with HI\ev) t
effects of a drought that lowers water quality and leads to higher rates ofbwater-
diseases; and vi) differential behavioural changes across education groups.

The water modef* is modelled at two different levels, on a regional scale and on a
case study scale. The time horizon for the model is 1993 to 2020. On the Ireieha
the country was divided into three socio-ecological regions (Figure 2) baséuke o
existing demographic and hydrological characteristics of the country (fer t

! The majority of the IIASA PDE publications can be ordered thrdi&SA or downloaded directly as
PDF or PS files from the IIASA Home Page: http://www.iiasa.ac.at.

2 All modules of the PDE model are written in Vensim, which is a dynagstem modelling software
developed at the Massachusetts Institute of Technology (MIT), USA

% The group of modellers consists of: (i) W.C. Sanderson (co-ordinagpgrinent of Economics, State
University of New York at Stony Brook, USA, and IIASA; (ii)) P. Kibuukagvglopment Bank of
Southern Africa, Republic of South Africa; (iii) K. Packirisamy, ®oAfrican Department of Housing
and Local Government, Research Development Section, Remiitfiouth Africa; and (iv) A.B. Wils,
Vassar College, New York, USA.

* The water model was designed ‘iie water teain (i) K.M. Strzepek (co-ordinator), Head of the
Department of Civil, Environmental and Architectural Engineeringjvéfsity of Colorado at Boulder,
USA,; (ii) M.E. Hellmuth (responsible for the water-balance model andrglwater model), IASA and
the University Colorado at Boulder, USA; (iii) A. Holt (water demhaim Botswana), Stockholm
Environment Institute, Boston, USA; (iv) N. Mladenov (wageality model in Botswana), University of
Colorado at Boulder, USA; (v) D.N. Yates (expertise input amdliement in Mozambique model),
University of Colorado at Boulder, USA.



hydrological characteristics see contribution by M.E. Hellmuth and thedinttion of

this volume). The studies within Namibia assess the water resources for the Okavango
Delta and the capital city of Windhoek. The discord between Namibia and Botswana
over the development of the water resources of the Kavango River,eanddértainty

of future development of the tributaries to the Kavango RiverAhgola, present
interesting policy questions. Namibia is considering extending the r&astsional
Water Carrier to allow withdrawals from the Kavango River. This wouldreung the

water supply for the urban area of Windhoek. The question is posed whether the
ENWC, in its existing state, will be adequate enoughufiply water to Windhoek for

the next 20 years. Additionally, the North-South Carrier will sbenin operation in
Botswana, at the Phase 1 level, in order to augment the water resources fdyathe ur
area of Gaborone. The question is posed whether the North-South Carrgeexisting

state, will be adequate enough tpgly water to Gaborone for the next 20 years.

The following water resource scenarios were considered: (i) no change ateglim
(i) climate change scenarios based on the IPCC Reports; (itighdtascenarios; (iv)
human induced changes (construction of dams, groundwatefieledl and others). The
drought scenarios take the lowest five-year precipitation series in recordecebistudi
apply them to the climate series from 2000-2005, 2005-2010, 2010-2015 and 2015-
2020.

The economicmodeF is comparatively simple. It is composed of three sectors: (1)
mining and manufacturing, (2) livestock and agriculture, and (3) everything else. The
mining and manufacturing sector allows us to recognise explicitly the importance of
mining and manufacturing exports as driving forces. Putting the livestodk an
agriculture sector into the model allows us to consider the effects of pastiEgspon
livestock exports and future livestock and agriculture policies that migbuitteinto
the reformation of the LoéhConvention. The third sector is comprised of a set of
products and services that are not internationally tradable, like governmeogservi

Beside the mentioned contacts, visits and workshops, both at I1AGAtadNAM,
another important goal of the PDE project is human capacity bgilddodellers from
different countrie® conducted a two-week training course on Computer Modelling on
Demographic, Economic and Environmental Interactions, hosted at the Centre of
Population Studies, University of Pretoria, from 4-15 January 1999. The aim of the
course was to train civil servants and students from the region meti®ds of systems
analysis as applied to population-development-environment interaciamscipants
learned how to use the existing models for policy analysis and how to devedgis mo
themselves. Five persons from Namibia participated successfully at the training course:

®> The group of economic modellers consists of: (i) W.C. Sandersqugribeent of Economics, State
University of New York at Stony Brook, USA, and IIASA; (ii) A.B. Wils, 8&ar College, New York,

USA,; and M.E. Hellmuth, IIASA and the University Colorado at BoyltSA.

® The course was guided by three senior trainers: W.C. Sandersonini¥epiaof Economics, State
University of New York at Stony Brook, USA, and IIASA; K.M. Stpek, Head of the Department of
Civil, Environmental and Architectural Engineering, Univigref Colorado at Boulder, USA; Carel van
Aardt, Centre for Population Studies, University of PretorigpuREc of South Africa. They were

assisted by three training assistants: M.E. Hellmuth, IIASA thedUniversity Colorado at Boulder,
USA; N. Mladenov, University of Colorado at Boulder, USA; lcRirisamy, South African Department
of Housing and Local Government, Research Development Secépabit of South Africa.



Ms. Florette N. Fleermuys (DEA), Ms. Martha Naanda (UNAM), Ms. Ndeyapo
Ndalikokule (UNAM-SSD), Mr. Martin Shapi (UNAM), Mr. Petrus Shuuya (MET

2.3 UNAM involvement

In 1997 the University of Namibia was contacted by Wolfgang Lutz of [IASA tabou
possible participation in this project. Dr. Lutz was directedh® Multidisciplinary
Research Centre (at the end of 1999, renamed the Multidisciplinary &tesmaat
Consultancy Centre). After some discussion, the MRCC decided tdheoBlamibian
component. The main task assigned to the MRCC was to contact relevant res@archers
a variety of different fields to draft papers and inputs for the PDE proogsally this

took place within the faculties of UNAM, but was later expanded to include recognised
experts working in other organisations. As such, representato@sgibvernment, non-
governmental organisations and international multilategdmsations were recruited.

Throughout the course of the research, the MRCC hosted a number of IIASA staff
who came to consult with the various authors as well as officials in gogetnand
bilateral organisations. As a result of these exchanges a large numlysurggf
Namibian research staff at the MRCC had the opportunity for both f@moainformal
contacts with professional research staff from IIASA. IIASAffstintroduced the
concept of modelling to our junior staff and demonstrated the Vensim softwarg. L
after IIASA staff had returned to Vienna, our younger researchers couledre s
drafting and debating models they themselves had developed foowheuse.

3 PDE Issues in Namibia

When trying to define sub-regions, scientists are faced with ubiquitous ml@é
interdisciplinary studies, namely, that social informatiomd& to come by
administrative units (countries, regions, counties), whereas ecologicahgemllow
climatic, hydrological, soil type, vegetation, topographic, and geolod&@rminants
that usually do not stop at administrative borders. A simple pragsw@tition would be
to choose one unit of analysis at the expense of the other. An infgid&ssi analysis
that aspires to study both the socio-economic and ecological dimensisosé depth
cannot make a simple choice of this sort. While it may be possib&stimate the
number of people living in a certain ecological zone by remote sensimgnéthod has
its limits in terms of knowledge of the demographic and socio-economdaiste of the
population. This information is derived by census or survey data, \whéchnalysed by
administrative units. On the other hand, hydrological and groundwgsegms cannot
be meaningfully modelled by political boundaries. At first glance, ¥ sgem that the
ecological determinants are not taken into consideration by lookitigeatap. It is
finally a division based on administrative boundaries, but the waterysongolel within
the current Namibia project includes the water supply based on hydrological water
basins and scaled to the administrative units (Lutz 1997; Batlati 2000).

This concept, which was developed specifically for the YarcBeninsula, presents a
useful addition to PDE analysis and to integrated assessment in general.

Significant efforts were made to define the appropriat®ned)level of analysis, and
extensive discussions were held during the workshop at I1ASA in July (B&@nhded



by planners, politicians and scientists from Namibia, IIASA and ottgttutions). In
defining the socio-ecological regions, hydrological basins or gewmlogical units in
Namibia were considered in conjunction with the different socio-economit a
demographic processes taking place in such units and sub-units. Based on the major
issue of water constraints, population patterns, and regional differences i@f soc

economic distribution of the population, Namibia was divided into three SERs (s
Figure 2 and Table 1).

| e
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[]SER-A
SER-B
(Il SER-C

Figure 2. Socio-ecological regions, Namibia.



Table 1. Selected determinants for the socio-ecological regions, Namibia.

SER | Administrative Regions Region Population  Area (km?*and %  Pop density in Sex ratio Average per
(1991)* of total area)?® pers./knt (men/100 women, capita annual
(1991)* 1991)% income*®
A Caprivi, Ohangwena, Kavango, Communal land 840,434 115,827 7.3 85.4 N$ 1,550
Omusati, Oshana, Oshikoto tenure (60%) (14%)
B Erongo, Hardap, Karas, Kunene, Mainly commercial 402,415 669,729 0.6 110.8 N$ 4,545
Omaheke, Otjozondjupa land tenure (28%) (81%)
C Khomas Metropolitan area 167,071 37,590 4.4 110.5 N$ 11,359
(12%) (5%)
SER| TFR < 5 mortality  HIV-prevalence rate among Age 6 years and Languages spokeh Average annual
(1991)* rate per 1000 pregnant women (1996Y older who never precipitation
live births attended school (in mm) ¢
(1991)* (1991)*
A 6.5 93 Oshakati 22.4%, 22% Oshiwambo Languages73% from west to east
Onandjokwe 17.4%, Engela 17.6%, Kavango (RuKwangali, RuGcriku, 350 - 650
Rundu 8.4%, Andara 10.5% Mbukushu) 15%
Katima Mulilo 24.2% SiLozi 8%
B 5.1 86 Swakopmund 17.4% 27% Nama/Damara 33% from south-western
Opuvo 3.4% Otjiherero 12% to north-eastern
Afrikaans 20% corner
Oshiwambo languages 13% 50-550
C 4.1 50 Windhoek 16.0% 12% Afrikaans 29% from west to east
Oshiwambo languages 27%, 50 - 375
Nama/Damara 21%, Otjiherero 10%
German 4%, English 4%
a 1991 Population and Housing Census, Walvis Bay not included (GRN/NPC 1994)
b Ministry of Health and Social Services (MHSS 1993)
c National Household and Expenditure Survey 1993/1994
d Links dataset (Newt al. 1999), details in M.E. Hellmuth in this volume




The sub-region SER A in the north is the most densely populated regidheamost
humid area of the country. Along the northern border to Angola one ofhtke t
perennial rivers, Kavango, is in discussion for extracting water forfastegrowing
capital of Windhoek in the arid centre of the country. The average annualitartemm
is unequally distributed over the year, characterised by a dry and rainy seasber, F
the country, not only this region, is faced frequently withrtbgative effects of drought
years. The land tenure system, a result of the colonial history, refarsly to
communal land tenure, combined with small-scale rainfed farming. Thljeacta
administrative regions have the highest fertility rates and child mgrtates, the
lowest educational level and income per capita, and a lack of men, which is d sign o
rural male out-migration.

SER B, the arid part of Namibia is the less densely populated region due to the low
carrying capacity. Most of the area is within the freehold tenure systemiiioadd a
few small*homeland areas. This region consists of the Namib Desert and the complete
coastal area, which is famous for its endemic vegetation and wildlife.nihel@ep-sea
port of Namibia, located east of the capital Windhoek, is Walvis Bay. Both
Swakopmund and Walvis Bay are important for the development of thebMami
fishery industry (see L.E. Hale in this volume). Diamond minesmgportant industry
for the countris development in general, are located in the south-western part of
Namibia (Sperrgebiet). The complete region has only two perennial rikarene
River at the Angolan border in the north and Orange River at the SouthrAliaceer
in the south.

SER C, Khomas region including the capital Windhoek (which is analysed in
separate case study in the forthcoming publication, edited by Lutz and Sandisrson),
faced with increased in-migration. The fast and unplanned migragerP@ndleton and
Frayne in this volume) puts pressure on the scarce natural resources in thageceiv
area, especially the safe water supply. The socio-economic determinants dogethere
different. This region has the lowest fertility rate, the higlesel of education, and the
highest standard of living.

Regional disparities have their roots in the coustoplonial history, particularly the
policy of ethnic separation. The challenge of equal regional devefdpmeven more
severe as the majority of the population lives in the northern regidme Namibian
government is aware of the regional development problems and is wookiragdt
policy solutions.

3.1 Environmental issues and constraints

Namibia covers an area of over 800,00F kamd has a population of approximately 1.7
million people. This means a population density of about two peoplengerdn the
surface, it might appear that concerns over population and environmental trends might
not be necessary. But this appearance is only skin deep. Namibia i$ thee doiest
countries in sub-Saharan Africa. Two major deserts (the Namib Desert along the coast
and the Kalahari Desert in the south-eastern part of the country) fall watherritory.

The only perennial rivers in the country are along the northern and soutitelers

with Angola and South Africa respectively. Rainfall is levwvell below 700 mm per



annum for most of the countryand unpredictable, a situation which leads to frequent
and localised droughts. Environmental productivity is low.

Sustainable use of its resources is a critical matter for Namibia.rEjeaes ago, the
drafters of the Namibian Constitution recognised this fact, and includedaVisipn of
sustainable use of the environment into the text of the fundairawtaAs such the
debate about long term use of the environment has been shifted awawtiether or
not this is a good thing, to how this can best be implemented. Theepagtars have
seen a series of laws and policies in support of sustainable use guropod
implemented. Yet, it must be kept in mind that the country suffers fnasteful
policies and practices left over from the colonial period.

Water is an overriding issue for the country as there is concern expressaayn
sectors of the society about the availability of water for human consmpt
succeeding generations. Agriculture has a mixed outlook. In certain key nicketsna
such as grapes and dates, the potential for production is vast, providedffibens
water resources can be developed. In more traditional sectors, such as stock farming, the
outlook is clouded by the dependence on highly variable and unpredictatitdl ra
patterns. Frequent droughts and years of insufficient rainfall can déswamns and
graze forcing many farmers off the land.

Sectors such as fishing and mining are largely extractive and could be depleted if not
properly managed. Some fisheries stocks already show signs of depletlon.niiming
sector the past decade has seen a major shift in diamond mining away from on-shore
operations in the rich deposits along the coast, to high tech exploitt diamond
fields beneath the ocean. One major mine in Tsumeb has closed, whilenstlyebe
nearing the end of their lifespan.

Tourism is a major resource, and the growth of this sector hasdy@drsmce 1990.
Tourism, however, is most sensitive to practices of sustainable use becausajah
draw for tourists is wildlife. Wildlife needs to be managed so that thenbets are
sufficient to draw visitors, but at the same time their numbersadrsonlarge that they
come into conflict with human populations.

3.2  Development and population issues

Due to policies of apartheid which were implemented throughout muttte @entury,
Namibia is still two societies in one. There is a minority of the wiglland a large
majority of the poor. Prior to independence these two groups were largely determined
by race. Today, there has been an emerging non-white elite which has fen@ks

of the well off. Still, Namibiads Gini Coefficient, a measure of economic disparity, is
one of the highest in the world at around 0.70%. Another disparity isayg#ug. Before
independence the country was divided along racial lines and the bulk of semites
infrastructure was developed in the area reserved for whites. Yet, the majority of
Namibids population lived outside this area.

Over the past decade, the government has had to address this disparity by investing
heavily in basic services such as roads, electricity, water infrastructure clitteda
such as schools, police stations, government offices and housirsg fide often been
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the prerequisites for social and economic development which can assisutitg/€o
impoverished majority.

Population policies and fertility patterns are more closely descnibdteipapers by
0.0. Arowolo in this volume. At first glance there is a clear relatipnbbtween total
fertility rate and other parameters: the lower the TFR, the highgyetheapita income,
the lower the illiteracy rate, and the higher the educational level (UNDP/AIDS 1997,
UNDP 1998, 1999). The major goal of Namilsigpopulation policy is to contribute to
the improvement of the standard of living, quality of life, and faméyping.

The differences between regions are remarkable, not only for the let-cal
“development”parameters, but also for employment possibilities. This is evineat
simple analysis of migration data. Wide regional differeraresalso found in the land
tenure systems (more detailed information in L. Harigysaper in this volume).

In addition to the regional differences, there are broad urban to rtfemeédces and
intra-regional differences. But the differences between language groups ae mo
evident than those between regions. The highest standard of living is &wromgn,
English and Afrikaans speakers, and the lowest among Saan, Rukavango and Lozi
speakers.

In summary, the northern part of Namibia has the lowest petacaymome, the
highest total fertility rate, a communal farming tenure systemlotlest secondary or
higher education rate, the highest illiteracy rate and the highgsation rate. This
region, with its high natural resource potential (excluding dimnmining, which is
mainly located in the south-western part of the country), is the pooresteasd |
developed part of Namibia, and home to the majority of the Namibian popula

A widespread concern in Namibia and sub-Saharan Africa is the HIV/AIDS
epidemic and the high rates in Namibia. The IIASA project developed a new
methodology for adjusting observed prevalence rates from Sentumekilance
Surveys for the different sources of bias and for using the corrected datgettt pro
future populations. Another model for population projection including HIDS\was
developed by O. Jakobsen (see this volume) during his work at the UNDP
(UNDP/AIDS 1997). A key challenge of the PDE Namibia model is the assessfment
longer term implications of the AIDS epidemic on future population sugtainable
development.

4 Structure and Purpose of the Volume

This collection of background papers is divided into three sections: environment,
development and population, the three components of the PDE model. Wéf stéft o
environmental issues, because Namwignvironment is both a limitation and a
resource for addressing the major developmental needs of the country.id&amib
natural resources are a major source of wealth which, if used wisely, caneptioid
economic base for development. Since independence a number rté éHoe been
undertaken to address the needs of development in the country. Many of thed®e relate
sustainable use of the natural environment. As in many areas of the society, shere ha
been the need to first elaborate policy and later draft, pratlgnd implement
enabling legislation. For many, this process has at times beenvpdres torturously
slow, but it has been necessary because a new institutional framewdxk b created
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out of the ashes of apartheid. There is a need for policy formulatiolegisthtion, but
there are other factors which loom over Nanibiature.

The section on environment begins with a paper by Wardell-Johnson, which focuses
on biodiversity, but which also provides a broad overview of the emwiental
challenges facing the country. Two papers on water follow. Water is pertepott
common limiting resource in a country with perennial rivers only on itsheortand
southern borders. Hellmuth provides a general discussion on the issue of water
resources, while Davis examines the different strategies of water use whichumntwy co
may follow. Hangula contributes with a paper on land reform. Aschabove, Namibia
was divided according to race during the colonial period. Indigenous Namibians were
forced off land to which they had valid claims and moved into margnealsa As a
result, the issue of land, as in other SADC countries, is ienadtand potentially
volatile. While Namibia is often associated with deserts and an arid climategriteem
resources are plentiful. The role of fisheries has grown to promineribe economy.

Hale examines the marine fisheries in Nambexclusive economic zone, while Okeyo
provides insight into the often neglected fresh water fisheries.

In the development section, Blackie examines the policies on sustainable
development which have been created in the first decade of independence. Mamibia
a constitutional imperative to use its natural resources in a sustainable manngor A ma
aspect of this imperative has been to place the onus of resource management into the
hands of the principle users. A corollary has been to make the principle Issetbea
direct beneficiaries. While this may appear simple on the surface, actuallysioims
required the erasure of decades of apartheid legislation and on-the-ground practice.
Shemeikka follows with a paper on education, which is arguably Nasibr@atest
achievement in the past decade. Education, which was largely restricted to whites under
apartheid is now available to all. Hansohm looks at different pgghwaich Namibia
could follow in developing long-term economic strategies. Because Namibidl & st
young country, it is in a position to determine which way it wamtgo with regard to
developing its economy. Buenfil provides an interesting analysthemosts of water
development for the country. Certainly, water is required for whatever sowal a
economic developments are to take place. Currently, Namibia has a choice dwegthe
term pathways it wants to take to provide water for its population over thel@eades.
Critchleyet al examine efforts by the University of Namibia to develop new industries
and products from the countsyresource base. This is an effort on the part of the
University to wed academic research with the needs of a developing country.

The section on population begins with a chapter by Arowolo on the formulation of a
policy. Prior to independence the amount of data on population dynaragghin.
Namibia was faced with some immediate problems, notably the higbfratgpulation
growth and the peril of the HIV/AIDS epidemic, which resulted in the resosgtion
and creation of administrative units, which are co-operating with lochingéernational
NGOs and other institutions. Arowolo follows with a chapter on fertilit Namibia,
where he analyses the relationship between fertility and selected socio-econom
factors. Pendleton and Frayne contribute with an examination of mignaithin the
country. The growth of urban centres, most notably the capital Windhoekl lcave
serious long term effects on resources if the rate of immigration fieraduntryside to
the cities is neither slowed nor reversed. Lastly, Jakobsen providedeh forostudying
the impact of HIV/AIDS in Namibia. This crucial topic also features promigentthe
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companion volume to this work. HIV/AIDS will be perhaps the single defifactor of
development not just in Namibia, but in most of Africa over #wd few decades.

5 Outlook

Preliminary working versions of the model are being used in Namibia and Botswana
and were the basis of the southern African training workshop hele &iriversity of
Pretoria early in 1999. The models will be finalised at IIASA in 2000. They witl bee
implemented at the home institutions in Namibia and Botswana and seitve @ol for
science-policy dialogues in the countries.

During a series of meetings in the southern African regiolaten 1999 it became
apparent that there is great demand for an expansion of this kind of amalyises
region. This expansion is seen desirable both in a spatial sensdyte iBouth Africa,
Zimbabwe and Lesotho in the study) as well as in a temporal sense (to legstablis
interdisciplinary model-based analysis of alternative developmoptibn on a more
sustainable basis, i.e. to create more permanent networks and/atiams)t It is
planned to discuss the possible expansion of the activities of thisctpiinjean
international workshop in Brussels in September 2000 in order to faciliete t
participation of a larger number of representatives of the African colkximpra
institutions, of other interested participants from southenic&frepresentatives of the
European Commission and of international development agencies.

Further, it is necessary to mention the growing interest in thegiropm a wide
range of institutions and organisations, for example in methogottaga information
and contacts. There are many avenues that have been taken to promote the distributio
of information about the PDE Project. These include conferences, urjivezgiinars
(this can be interpreted in terms of human capacity building), infarreatings, mutual
information “sharing sessioisand finally, through our informative web page. There
has been a substantial amount of requests for information on our worklata
information, on computer modelling training courses and workshops, up to esunt
co-operation from individuals working in related projects.
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PART I. ENVIRONMENT



BIODIVERSITY AND CONSERVATION IN NAMIBIA
INTO THE 21" CENTURY

Grant Wardell-Johnson

Abstract

A review is provided of the future prospects for the conservation of biodiversity in
Namibia to the middle of the 21st century. | consider the biodiversity of Namitsian\ai
biophysical and social environmental framework. Namibia is a lagmj-arid to arid
country in the south-western region of southern Africa. It includes sontkeomost
distinctive of the world’s desert-dwelling biota with very high levels of endemism and
high congruence among several major groups. Major environmental changgpetied

with increasing demands on the natural environment. It will be increasingly necessary
maintain components of the varied traditional management systems if biodiaardity
environmental condition are to be maintained. The future of Namibian biodivesdlity
depend on adopting governance systems that strengthen local-levelnisieshand
institutions, and strengthening the links between knowledge generation, resource users
and policy makers.

1 Introduction

Biodiversity describes the variety of life on earth. It includes gewkversity, species
diversity, and ecological diversity, and is the totality of genes, epexaid ecosystems

in a region (WRlet al 1992). It is the basis for human survival and development
(Tilman et al. 1994; Ehrlich 1994). The necessity to actively maintain biodiversity has
been recognised as the rates of environmental change and degradatiorcteasedh
rapidly in recent decades (IUCBE al 1980). At the same time, the links between
biodiversity loss, ecosystem decline and the demise of human popsilaee also
been established (Ponting 1991; Tilnetral. 1994; Ehrlich 1994; Hilboret al. 1995).
Therefore, the social aspect of biodiversity conservation is perhaps stecrital
component of the interaction between environment, population and deegibphhis
chapter therefore takes a broad view of the role of biodiversity and Namibian
development into the 21st century by considering the biodiversity of Namwithi#n

both a biophysical and social environmental framework. | providevanview of the
distinctive biophysical environment, examine interactions with gbeio-economic
environment and conclude by examining the opportunities for conserving the Namibia
environment.
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2 The Biophysical Environment

Namibia is a large, semi-arid to arid country in the south-westernnregisouthern
Africa. It is a land of great contrasts in physical environmert,iaciudes some of the
most distinctive of the world flora and fauna. This section provides an overview of the
distinctive biophysical environment of Namibia.

2.1  Geographic setting

Namibia covers an area of about 824,000 km the south-western coast of Africa
between latitudes 175and 29§ south. The central part of a cross section through
southern Africa along the Tropic of Capricorn (including eastéamibia) is slightly

lower in altitude than the margins and forms the large Kalahari BHsenDrakensberg

in the east, and the high plateau of Namibia in the west, are raised ana@ fteep
escarpment towards the coast. In the south the high plateau slants downwards in
number of steps. Thus Namibia is dominated by an escarpment along the western side
of the country which forms a transition between the narrow coastak dabeut 100-

150 km wide) and the flat inland plateau at 1000-1200 m. Several mountain chains
include peaks over 1800 m (Figure 1).
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Figure 1. Simplified topography and major rivers of Namibia showing placesiam
mentioned in the text. After Jarvis and Robertson (1997); Gairéi (1998).
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The distribution of pre-Tertiary rocks divides the country roughly ihiree. The
Damara Sequence (900 to 545 Mya) underlies most of the northern half of the.coun
The southern half is divided along an approximate north-south linaintestern third
underlain by rocks older than about 600 Mya and an eastern two-thirds untgriae
Nama Group (600 to 500 Mya) and Karoo Sequence (310-70 Mya). Older rocks are
exposed in the far south of this latter portion. Tertiary déposithe Kalahari Sequence
cover large areas in the eastern and northern parts of Namibia. Tertiasy detfitetion
scree and fluviatile deposits of the Namib Desert cover much of the coastal region

The Namibian massif is a major tectonic uplift. The great esgampis parallel with
the coast. The initial building of the scarp was a major post-Gondwanan enxetg b
altitude did not exceed 600 m. A subsequent period of erosion extended some 80
million years from the Cretaceous to the mid-Tertiary. During this peribd,
escarpment gained height as it retreated by scarp erosion into the more etdaated
landmass. Since the separation of Africa from Gondwanaland, the coastdl the o
southern subcontinent has been subject to successive elevations and sulesagtaint
abrasion. The most striking feature of the early post-Gondwanaland geofogsphas
been the prolonged denudation of the massive Tertiary plain, nesnobwhich are to
be found in the basaltic caps of the Khomas Highland. Southern Africactasibject
to glacial activity during the last glaciation (Werger 1978, 1986; Walter 1986).

Namibia is the most arid country south of the Sahara. Because of its latitude,
southern Africa is exposed in summer to the easterly trade winds. They castyraio
laden air masses from the warm Mozambique Current off the east coast of Afrgta. Mo
of their moisture is precipitated as these winds rise on the slopes of the Deagens
Precipitation decreases progressively towards the west. The cold Benguela Gfiirrent
the west coast of Africa has a moderating effect on regional weather palgasmsg
the Namib as a rainless desert. Rainfall increases from the south-west totheast
of the country, varying from an annual average of less than 50 mm in thé Dasert
to 700 mm in the north-eastern Caprivi Strip. Summer rains occur in the form of
convectional thunderstorms over the major portion of Namibia, but episadier
rainfall occurs in the south-western Namib. (Ashley 1994; Byers 1997; see Figure 2).

Rainfall is not only low, but also variable. Rainfall variability isvensely
proportional to the mean annual rainfall (van der Merwe 1983; Figure I#3 T
variability is about 30% in the north and about 70% in the south and lwestdition to
this negative correlation between the amount of rainfall isdsariability, rainfall
variation is also negatively correlated with latitude, sp tdopical systems are among
the most variable on earth. Rainfall variation also increases imgegiluenced by sea
surface temperature anomalies associated with Bd-Nouthern Oscillation patterns.
Tropical and ENSO effects lead to parts of southern and eastern Africa having co-
efficients of variation greater than 33%, even in areas receiving hrarel000 mm per
annum. Thus, these effects can dominate the typical correlation between incraaking to
precipitation and decreasing precipitation variability (Bakun 1995). In addititmato
variable rainfall, most falls in short intense episodes so thhtation is often very low
(Jansson 1991; Brown 1992; Byers 1997).
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Figure 2. Mean annual rainfall and rainfall variability in NaiaitAfter van der Merwe
(1983); Byers (1997).

The only perennial rivers in Namibia are found along the northern and souther
borders (Figure 1). The Kunene and Kavango Rivers form the norboeder with
Angola, while the Kjwando, Linyanti, Zambezi and Chobe form the bsraeth
Botswana and Zambia in the north-east. The Orange River, the largest seerthern
Africa, forms the border with South Africa in the south. The headwaterd tfese
rivers are in other countries. Most of the interior catchments are characterised by
ephemeral rivers, which flow following heavy rains in the interior higthlheadwaters
of their catchments (Jacobsabt al 1995). The northern border area, west of the
Kavango River and east of the Kunene, is very flat and is traversed rdrgghlyorth
to south by numerous seasonal rivers whose waters originate in Angole. rivezs
include the Cuvelai, the Caundo and the Etaka. The drainages of these rivers converge
south of the Namibian border, near Lake Oponono, and from here the Ekuma River
flows into Etosha Pan.
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2.2 Terrestrial biomes and vegetation types

Although there is no detailed map or overall analysis of the vegetgies of Namibia
equivalent to that of South Africa (see Rutherford and Westfall 1986, 199%4)yake
generalised vegetation maps have been prepared. Giess (1971, reprinted 1998) divided
the vegetation of Namibia into three main groups, deserts (16% of th&rgo
savannas (64%) and woodlands (20%). He recognised 15 main vegetationfiixgpes (
deserts, eight savannas and two woodland types; see Figure 3) and provided a map at
1:5,000,000 scale, a brief description of the vegetation structurgctiist physical
characteristics and the most important plant species in each. For exaoplane
Savanna, one of Giéss15 vegetation types, occupies the north-western part of the
country inland from the Northern Namib vegetation type. Mopane Savasoanasmed

for the characteristic specieSplophospermum mopartbat may occur as a shrub or

tree depending on local conditions. Giess (1971) lists 14 sped&mmhiphoraand 23
species in the family Acanthaceae associated with this vegetation typeggested

that it is closely related to the Mountain Savanna which it abuts, ahdwhith it has

many species in common. Eleven avi-vegetation zones have alsaléieed (Jarvis

and Robertson 1997). Some of the boundaries of these zones coincideiesth G
(1971) vegetation types. However, three desert and three savanna veggbasondre

each combined, and the Escarpment Zone was considered inland of the Desert Zone to
Angola. A Kavango type was also defined to recognise the distinct wetlandrengmb

of eastern Caprivi.

There are four natural vegetation biomes in Namibia (Hilton-Tagiawl Le Roux
1989; Hilton-Taylor 1987;rgens 1991; Figure 3). These include two winter rainfall
zones, the Succulent Karoo which is more or less equivalent to' $5{@851) Desert
and Succulent Steppe-Winter Rainfall Area, and the Nama Karoo which isomiess
equivalent to Giess (1971) Dwarf Shrub Savanna. The two summer rainfall zones are
the Savanna and Namib Desert, which include the remainder of $5(@831) types.

The biota, particularly the floras, of the winter and summer rainfall zarejuite
distinct from one another. There is a general coincidence of rainthNegetation type
(Figures 2 and 3). The variability in rainfall means that the amo@irgtanding
vegetation varies considerably from year to year. Thus, the carrying capacity of
terrestrial ecosystems also varies. This variability alagspa major role in Namib®s
wetland ecosystems, many of which are ephemeral and only occasionally flooded or
wet.
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Figure 3. Main biomes and vegetation types of Namibia. After Giess (1971); Jatvis an
Robertson (1997). Only 14 of Giésgypes are shown, as Riverine Woodland cannot be
mapped at this scale.

2.3  Wetland ecosystems

Wetland$ comprise about 4% of Namibia and are the most productive and biolggicall
diverse ecosystems. They include springs and ephemeral wetkmesian springs
supporting small perennial pools and streams, ephemeral rivers, tr@est northern
central Namibia, and the floodplains of the perennial border rivers (@urais 1998).
These wetlands are all of biodiversity significance since they includevedyahigh
levels of species richness and high levels of endemic taxa, imgludects, crustaceans
and frogs. They also provide drinking water for many terresteaiebrates, such as
lions, hyenas, and baboons that would otherwise be much more restrictie€lirin
distribution. The northern rivers hold the bulk of the biodikgrsithin the aquatic
ecosystems of Namibia (Curtist al. 1998). Ephemeral rivers act as linear oases
(Jacobsoret al. 1995). Although there is no surface water, considerable quantities of

! Wetlands are the interface between aquatic and terrestrial ecosystemiser whestmanently or
ephemerally inundated with fresh or salt water (Simnebraé 1991).
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water are held at depth in the beds of most of these rivers. Deep-rooted ticiescthp
into this supply providing the resources for diverse communities.

Although the estuaries of most of the western ephemeral rivers are sanded up, some
support wetlands of great importance to water birds. For example SandwlobuHar
a 5 knf wetland fed at least partly by subsurface freshwater, that supports some 70,000
wetland birds. The wetlands at Walvis Bay, which include the Kuiseb esaxend
over some 35-40 kfrand support migratory birds as well as more than half of southern
Africa’s flamingos (du Toit and Squazzin 1995).

Namibian ecosystems include many alien organisms, many of wlachsaociated
with wetlands and some of which pose severe threats to one or more aspects of
continued functioning or biodiversity of these systems (@agurainnoxa Prosopissp.
and Nicotiana glaucg. In western Namibia, most invasive plants occur in riverbeds
and/or at water holes (where they are spread by floodwaters or animals) beeaase th
are the only places where permanent water occurs below the surface (@raivn
1985).

2.4  Marine and coastal ecosystems

The Benguela Current influences the entire coastline of Namibia and brings cold
Antarctic water into warmer subtropical regions. Seasonal southértis induce up-
welling at the coast, providing an abundant supply of nutrients whichopeoextensive
blooms of phytoplankton, rich resources of zooplankton, and an atmendd fish.

They support some of the highest concentrations of marine liftneinworld. The
Benguela Current ecosystem off the Namibian coast has one of the highest primary
production rates in the world so that marine resources are one of Nanihaest
important renewable natural resources (Sakko 1998).

Productivity of the Benguela ecosystem is characterised by large inter-andual an
inter-decadal variability, favouring the persistence of few, generalistesp&tocks of
fish such as pilchard and anchovy exhibit marked fluctuations indanee associated
with these changes. Abundant fish support large populations of seabidnaine
mammals. Bivalves such as mussels and oysters, and crustaceans such as lobsters and
crabs are also abundant in these rich waters (Sakko 1998).

2.5 Terrestrial communities

The environmental profile of Caprivi (Mendelson and Roberts 1997) is thattiesnpt

to provide a regional pattern of the vegetation or the biota for any regiNamibia.
However, there have been several smaller studies that havideatrdocal vegetation

maps for some areas, particularly protected areas such as national parks (e.g. Daan
Viljoen Nature Reserve: Kellner 1986; Namib Desert: Robinson 1975; Wagerber
Plateau: Jankowitz 1983; Etosha: Tinley 1971, Le Reiwd 1988).

Mendelsohn and Roberts (1997) divide and map the Caprivi as six landatypes
vegetation communities. These are further divided into 36 different uhgseXtensive
Kalahari sands and the rivers with associated floodplains, channels andsdapo e
two major features shaping this landscape. Within the major communities, they
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recognised units reflecting the differences in the availability ofomamt plant
resources using satellite imagery and aerial and ground surveys toepaovaerview
of the dominant plant species and communities. For example, one of¢lgetration
types was classed as mopane woodland. Although it is generally noted that tmye is
limited obvious variation within mopane woodland (see Timberlake 1995; Flevadr
1999), Mendelsohn and Roberts (1997) identified seven vegetatiorwithits mopane
woodland. Hence, although mopane woodland is generally recognised as being
relatively uniform, this may be because it occurs in a generagdbgraphically subdued
landscape. There is yet to be a thorough examination of the bioghxsizdion across
any of the vegetation types of Namibia despite the variation in productwvity
sustainability likely in many such areas (see Flogteal 1999).

2.6  Species patterns

A detailed knowledge of the flora and fauna of Namibia is far from coejpléth some
areas only explored biologically at the most cursory level (e.g. HaadkaKavango).
However, an excellent overview of major groups has recently been provided thineugh
work of the Biodiversity Task Force of Namibia (see Barnard 1998).

An up-to-date flora of Namibia is yet to be prepared. Nevertheless, Naibat
only a floristically diverse country, but also includes many highstirtt taxa of
international significance. Southern Africa includes almbd¥ of the worlts flora
with over 23,400 vascular plant taxa (Arnold and De Wet 1993; Cowling and Hilton
Taylor 1994). This floristic diversity is concentrated in eigstidet hotspofsincluding
two in Namibia, the succulent Karoo and Kaokoland (Cowling and Hilton-Taylor 1994)
Species richness is not even throughout the region, one-third ofjibe seflora being
found in 4% of the land area (Rebelo 1994). The Cape hotspot is thé smacliest
centre of floral diversity with 8600 taxa. The Succulent Karoo, which oguartty in
Namibia, is also relatively rich with 4750 taxa (Maggsl 1998).

At least 4334 vascular plant taxa (including 206 naturalized aliensg@vgnised as
occurring in Namibia (Magget al 1998). This is an increase of 1134 taxa from
Merxmuller (1966-1972), the most recently published flora to include descriptidns an
diagnostic keys. The vascular plant taxa recognized by Meiggk (1998) include 61
indigenous species of ferns in 19 genera and 12 families. Among the Angiosgrerms
monocots include 968 indigenous species in 129 genera and 33 families, with the
Poaceae (422 species) being the dominant family. The eudicots and other non-
monocotyledonous flowering plants include 3010 indigenous species in 78 gel
124 families with the Asteraceae (385), Fabaceae (377), and Aizoaceae (177) being the
dominants (Magg®t al. 1998). Despite the relative aridity of Namibia, many non-
vascular plants have also been recorded. For example, 91 species (46 genera in 21
families) of mosses and liverworts and seven species of stoneworts hawe be
recognised by Maggst al (1998).

Concentrations of plant species richness are found in the Succulent Karoo,
Kaokoland, Otavi highlands/Karstland area, Okavango Basin and Khomasntghla

2 A hotspot is considered an area with high species richness,ehigls bf endemism and to have been
subject to, or under threat from large-scale habitat modditatnd transformation (Myers 1988).
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(Maggset al 1994, 1998). At least 687 vascular plant species (17%) are efdemic
Namibia with a further 275 as Namib Desert endemics shared between the Kdokola
and southern Angola (75 spp.) For exampleanthosicyos horridysone of at least 46
species of the family Cucurbitaceae occurring in Namibia, is associated with th
southern, central and northern sand seas, ranging into Angola. riyirthia relictual
Welwitschia mirabilisthe only Gymnosperm in Namibia, occurs in the Namib from the
Kuiseb River, northwards into southern Angola. Of the 687 endemics, 180indber
Succulent Karoo of the southern Namib Desert, while nearly 200 near-entie@ic
occur between the Succulent Karoo and north-western South Africa. This dusesn
particularly striking diversity of leaf succulents in the familgdaceae (Van Jaarsvelt
1987), including many infraspecific taxa (e.g. within the gdritlops— Maggset al
1998). This is widely recognised as a high percentage of endemism for an arid region
(Major 1988; Cowlinget al 1989). In the region, only South Africa (70%) and Angola
(24.3%) surpass Namibia in terms of plant endemism (Cowtirad) 1989).

The rivers of northern Namibia drain the wetter areas to the north oibidaamd
contribute many tropical species of invertebrates and small vertelicatdamibiés
wetlands. At least 778 species of macro-invertebrates represerging pbiyla have
been noted from Namibia (Curtet al 1998). These include 81 endemic species. R.E.
Griffin (1998) provided a summary list of 821 species, 296 genera and 69 families of
non-acarine arachnids for Namibia. Spiders are most speciose in the highdl rainfa
areas, while endemism is highest in the desert regions.

The diversity of Namibian freshwater fish is relatively rfolh such an arid country,
with 114 species including five endemics and several species confineddo oonee of
its bordering rivers (van Zyl and Hay 1994). Most species occur in theenorémd
north-eastern rivers where they are associated with the rich floodyddiands of the
Kavango and Zambesi catchments.

About 52 species of frogs (including six endemics) have beeorded from
Namibia. Although most are known from the periphery, especially the wetter parts of
the Caprivi strip, 16 species are found in the Sperrgebiet, confined largbéy @yange
River but with some not dependent on the river, relying instea@mporary rain-filled
pans. Of the 250 reptile species known from Namibia, at least 59 (24%) are etwlemic
the country (Simmonst al 1998). Many, particularly lizards, are associated with the
rocky terrain of the escarpment zone.

Namibias extant mammal fauna of 250 species includes 14 recognised as endemic.
These endemics occur in the Namib Desert, pro-Namib transition zone anunadjoi
escarpment (M. Griffin 1998). Namibia supports a highly diverse avifauna of 644
species, including over 90 species endemic to the southern African subreginoret{Gin
al. 1989; Robertsoret al 1998). Approximately two-thirds of the southern African
endemics have evolved in association with the arid conditions in th&h-8¢estern
Arid zone, which includes most of Namibia (Clancy 1986; Harrison andirida
1995). Over 150 species of birds are currently classed as endangered, vulrem@ble,
amber in the Namibian Red Data Book (C.J. Brown, personal commanjcathirteen
species of birds are regarded as endemic, or near-endemic, to Namibia and most of these

® Endemism set at 100% for plants, insects, arachnids and freshwat@0fisHor birds, and 75% for
frogs, reptiles and mammals (Simmatsl 1998).
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have distributions restricted to the north-west of the country @aacL993; Newman
1993; Jarvis and Robertson 1997; Robertsioal. 1998).

Namibia has very high levels of endemism for plants, invertebregesjes and
frogs, while mammals, birds and fish exhibit levels of endemism below($2%mons
et al 1998). However, fish are a special case, as they are primarily found ineitse r
that border Namibia. Hence species endemic to these rivers are not emdBiaugibia.
For example, 42% of the 15 species found in the Orange River are endemic to that river
(Simmonset al. 1998). Zones of endemism in major taxonomic groups appear to
overlap considerably. Most plant, invertebrate, frog, repti@mmal and bird species
endemic to Namibia occur along and to the west of Narsil@scarpment region. There
is also an important area of endemism for succulent plants, regtdesvertebrates in
the Succulent Karoo Biome. Congruence between endemism hotspots,lgpgrtcn
rocky substrates, is very high for most taxa. This implissadly similar speciation
processes involving spatial isolation at different scales (Simetoais1998).

3 Biodiversity and the Namibian Socio-Economic
Environment

In this section, | provide a link between biodiversity and the socio-atono
environment in Namibia.

3.1 Population and its distribution

Namibia is one of the least densely populated areas of the world with jusillibf m
people or 1.9 people per kniThe majority of these people (about 60%) live in the
northern communal areas. Population is concentrated in the fourl cegicas of the

north; Omusati, Oshana, Ohangwena and Otjikoto, which support about half of
Namibids total population (Ashley 1996; IFAD 1992). About 28% of the entire
Namibian population live in the oshanas that make up about 1% of N&sridoa area.
Densities in this area are up to 100 people pef. Kthe population growth rate is
estimated to be between 3.1% and 3.3% suggesting a doubling to about 3.5 million by
2020 (Dewdney 1996). The fertility rate is approximately 5.4 (MHSS 1993; Arowolo,
this volume [Fertility in Namibia]). Namibia has a very youthfopulation with about

42% of the population under 15 years old. Most of the population of Namibiaals rur
and depends heavily on natural resources for subsistence. Windhoek igatherban

centre with about 150,000 people. There are few other towns of more than 10,000.
There has however been a marked increase in urbanisation in recent yeaxsunkjae,
between 1981 and 1991, the population of Windhoek increased by about 46%, Rundu
by 911%, and Katimo Mulilo by 3000% (Ashley 1994; Ashétyal 1995).

3.2  Economy

Namibia has a mercantile economy growing at a rate of up to 4% per year and linked
strongly to South Africa. It depends heavily on exports of which owerthirds are
minerals. The remainder is livestock and marine-derived products. About 5B& of t
population earn over two-thirds of the income, with half of the nedeai earning a
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further 5% (Byers 1997). Most of this economically disadvantagdtl dfathe
population live in the far north of the country. Namibi@conomy relies almost totally

on natural resources, both renewable and non-renewable. Ttwssshowing the
fastest economic growth and long-term potential are those relying on reeaveaital
resources (fisheries and tourism). In addition, two-thirds of Namibiansahareas are
directly dependent on the soil and on living natural resourceaséda survival and well
being. Namibias energy resource base can be broadly classified into commercial and
traditional forms of energy. Commercial energy resources comprise petroleum groduct
electricity and coal, and amount to about 78% of energy consumption, trailgonal

fuels (wood, charcoal and animal waste) account for 22%. Traditional fuels, drpwev
are the primary energy source for about 60% of Namibians (Byers 1997).

3.3 Land use and tenure

There are three basic forms of rural land tenure in Namibia, psivatened (45%,
chiefly in the southern and central areas), state-owned communal (40%), and
proclaimed state land (15%) (Jansson 1991). The latter is designated riaainly
conservation and includes national parks, nature reserves, protectecaadeasning
(Brown 1992). The privately-owned commercial farmland includes taB@00 farms
owned by about 4,200 farmers and occupied by these farmers, their dependknts
employees. These farms mainly occupy the better quality pastoral lahe céntral
savannas and the southern arid shrublands. Over 60% of Narpojpulation live as
subsistence farmers in communal lands, over 85% of which are located in the north
concentrated in the well-watered areas of Omusati, Oshana, Ohangwena, Otjikoto,
Kavango and Caprivi. Most of the proclaimed conservation and diamomdgnareas

are in very arid and largely unpopulated regions.

3.4 Water and wetland resources

Access to water is the single, dominant, limiting factor in Namibia, fastirban and
rural development, and for the regiematural biota. Namibia water is used mainly
for irrigation (42.6%), livestock (25.3%) and domestic purposes (28.1%jv(B1992;
Ashleyet al 1995).

Groundwater accounts for about 57% of recorded water consumption, over 80% of
which is used for rural and agricultural purposes (Brown 1992). The groundwater
potential is frequently fully committed, and in some cases over-utilisatistraction is
greater than recharge, environmental changes will occur which ultimately dead t
economic loss. For example, mining of water is dropping the water talile iower
aquifers of the ephemeral river systems of western Namibia. The water table at the
mouth of the Kuiseb River dropped seven metres to about eiginesmieelow the
surface sands between 1974 and 1988 (du Toit and Squazzin 1995). Much of the
subsurface water in the riverbeds is replaced seasonally from upstream. However, when
these rivers are dammed in their better-watered upper reaches, this wetdonger
available downstream. For example, the Kuiseb is dammed by therfaneBam in its
headwaters and by about 400 smaller farm dams on its tributaries. dipgése
reduce the amount of surface and underground water flow.
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Wetland resources are important for the broad-based economic growth of &Namibi
Almost three-quarters of Namibgapopulation live near the northern border where they
depend on the resources that these rivers and wetlands supply. Apart from water, these
resources also include plants such as grasses for grazing, reeds for thatching, palms,
reeds and dye plants for basketry, crops for food, herbs for traditieeditines, trees
for building houses and palisade fences, and for fuel. They also inclydercfzottery,
and wildlife for food and attractions to tourists (Marsh and Seely 1992; éacebal
1995; Cunningham 1985). Except for the most arid desert areas, virtually all of the
wetlands of Namibia are degraded to a greater or lesser extent, as a resutacti@st
of water for human use, or of over-exploitation of wetland ressuroe both.
Degradation of water quality by pollution or salinisation are also majoremaental
changes which ultimately lead to economic loss. Du Toit and Squazzin (18f8ss
that salinisation of the soil is becoming evident in the Kavango and Haraygtion
areas.

The human populations of the Kavango and Zambezi drainages (and deea le
extent in the oshanas area of the Cuvelai drainage) rely heavily on shasr source
of protein in their daily diets (Tvedtest al 1994; MFMR 1995). Of the two systems,
the Kavango is under greater pressure because it is smaller andsaplpoger human
population. Fishing is highly episodic in the intermittently flodaeshanas. However,
enormous numbers of fish may move southwards during the large flvbad) may
occur about once in every four to five years. Although catches can be veryevegh,
massive exploitation has no effect on the parent population. Thesagige the fish that
move into the oshanas do not survive the forthcoming dry. Howewasgervation of
the parent stocks in Angola is critical (Marsh and Seely 1992).

Traditional management of fishing rights involving controlling accesdisting
areas is being eroded by pressure on natural resources, by increasing socio-economic
stratification and commercialisation, and by the shift of politicalh@ty from
traditional leaders to the central government. In the eastern floodplthe &avango,
the management system is still largely traditional, actiirjylemented and supported
by local fishermen. Over-fishing in Caprivi has resulted fromoanlbnation of
environment changes and increased fishing pressure using modern equipment. In
addition, intensive grazing pressure, use of natural resources such as reeds and clay,
pollution by pesticides, and physical damage to rivers and floodplainall aféecting
fish habitants. Political and other disputes with Zambia and Botswana exadésbate
problem. The current fish catch from the Kavango may exceed the nhaxistainable
yield for the system (Hay 1995).

3.5  Agriculture and rangelands

Extensive livestock production is the major agricultural actiwitythe commercial
farming sub-sector of the economy, contributing about 8% to Namimaerall
economic activity and employing about 8% of the total working population. The
contribution of agriculture to rural livelihoods is also veryngigant. For example,
subsistence pastoralism and agropastoralism on communal landsnmgith source of
income for almost 40% of households in the country and about 68% derive the
livelihood directly or indirectly from agriculture and forestry. Mostthé land in
communal areas is unfenced, and access to grazing is free for the residentthaiithin
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community borders. Many illegal fences have recently been erected, and conflict is
increasing between fencers and non-fencers (GTZ 1991; EEAN 1992). Traditional
leadership was responsible for allocation of land and land managémém past.
However, newly established regional authorities lack the dgpaeid means to perform
these functions and there is increasing confusion about land allocatioraaagament

in communal areas. Paskin (1995) argues for the creation of fenced private ranches i
communal areas as a possible solution to open access and illegal fencing conflicts.
However, if the whole of some communal areas is split into privatedefacms, many
households would lose access to any land (e.g. more than 66% in the easternalommu
areas; EEAN 1992). This would create major food security problems. The dosts o
erecting such fences will also be very high (GTZ 1991; Fleveat 1999).

Traditionally, many of Namibig indigenous peoples practised nomadic pastoralism
(Jacobsoret al. 1995). Permanent settlements were limited to the Oshana regiaog, alon
the Kavango and Zambezi rivers, and near Windtsosgrings (Byers 1997). Present-
day populations are larger and more settled, and tend neitimeov®, nor to suit the
sizes of their herds to available vegetation. The traditionalngkeater supply in the
communal areas has been augmented by the introduction of reliable waterssaplie
by large-scale fencing of former grazing reserves. In the absence of negemana
strategies, these factors limit cattle to an ever diminishieg egsulting in a massive
increase of grazing pressure in the remaining areas (Marsh and Seely 199®)sg bf
flexibility increases the likelihood of biodiversity loss, esp#y in respect of other
competing herbivores (Tapscott 1990; EEAN 1992). Overgrazing and degradation of
rangeland around water-points has forced a progressive moverhéhe darming
population into unutilised areas further to the east and north.

Desertification! manifested by localised reduction of plant biomass, plant
productivity, and/or plant diversity, is the major threat to Narhgbiangeland resources
(commercial and communal). For example, overgrazing and subsequent clearing fo
land cultivating, wood for fuel, building and carving is occurring along the k@wa
River (du Toit and Squazzin 1995). More than 70% of riparian forest may alreaely ha
been lost from the Namibian section of the floodplain (Brown 19B2¢. construction
of traditional homes and villages in the northern communal landerescu great deal
of wood, though rural people are increasingly turning to alternative alatéfioweret
al. 1999).

Environmental variability has previously dictated a highlgxible rangelands
management strategy. The traditional, transhumant grazing practised byalmst
prevented land degradation and ultimately desertification. (Seely 19911 kliausSeely
1992). A rotational grazing system is still practised by the Ovahimba pmeoiple arid
rangelands of the Khumib and Hoarusib catchments of the Kunene Regiom (Paski
1995). Range condition in these areas is better than in the other areaseoéKdespite
the usually lower rainfall in these areas. Soil erosion is also nesshobvious (Paskin
1995). In communal areas, sedentarisation (setting down of formerlgdiofarmers)
is increasing. Thus, transhumance and semi-nomadism will decrease in Wutiee,
urbanisation in the communal areas will continue, and migration to wvbakplace
will increase. Where fences (international, commercial farms, games, piéldgal

* Desertification is land degradation resulting from unsustairfainiean activities interacting with a dry
and highly variable climate in terms of time and space.
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fencing, etc.) are erected, farmers are prevented from moving with thealarfreely
in search of fodder.

Approximately 10-12 million ha of the savanna biome in central and northern
Namibia are characterised by dense stands of leguminous species. These sites, which
represent about 12%-14% of Namibia, are affected by bush thickening, which prevents
effective utilisation of the potential grazing resource (Bester 1996). According tier Bes
(1996), most of Namibia had its original vegetation charactesisintil the 1940s but
bush thickening was treated as an ecological disaster by the mid-1960s. However,
according to accounts by early European explorers in the area, most areas now
considered to be suffering from bush thickening, were already dense thickets by 1851
(see Anderson 1856) or 1863 (see Tabler 1971).

3.6 Marine fisheries and other resources

Overexploitation of fish stocks in the Benguela Current regioretheg with the
inherent variability of the system has resulted in major clargefish species
abundance in the region. This has been particularly noticeable since 1982 when there
have been major environmental perturbations and changes idligtvéution and
abundance of the principal harvested species such as pilchard andyaisihoe 1982,
the anchovy stock in the northern Benguela has all but disappeared whereasfithos
the Cape in the southern Benguela have boomed and declined. The relatia#ly s
populations of pilchard inhabiting Namibian waters have recently vanistexdaafew
years of recovery in early 1990s. In contrast, the pilchard population isotiibern
Benguela has suddenly increased following several years of low availabifitgecline
(Shannoret al 1992; Byers 1997).

Current threats to the sustainable harvesting of marine resources in thermor
Benguela Current ecosystem stem mainly from increased envircadmertability
associated with regional and global climate change (Hulme 1996), and tHiyirtabi
be able to forecast these events in advance. These factors togethée eitisting low
levels of commercially important small pelagic species such as pilemtdanchovy
indicate that future recovery of these stocks to economically saBlailevels could be
very slow (Byers 1997; Sakko 1998).

Apart from widespread epizoic environmental degradation caused by naturally
occurring events such as deoxygenation of coastal and shelf waters, phytoplankton
blooms, and sulfur eruptions, the northern Benguela Current systet@rnis of
industrial pollution and water quality is in relatively pristine @ibon. On a more local
level, however, the direct causes of environmental degradation along the coastal zone
originates mainly from harbour activities, fish factory efflyesttip pollution, accidental
oil spills, marine diamond mining activities and uncontrolled industeakbpments
(Byers 1997).

The Cape fur seal occurs in large numbers along the coast of Namibia with about
75% of the African population present in Namibian territorial waters. Simeel8th
century, the species has been heavily exploited for their pelts. Populatieas ha
recovered in recent years from the low levels at the turn of this getdua level where
controlled exploitation is allowed.
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3.7  Historical legacy

The ecological symptoms of environmental problems are often farveshfoom the
ultimate causes of the problems (Byers 1997). The problems typicadjinaig in
political systems and social and economic policy (Brown 1996). Tl sy be a
legacy of historical policies. The legacy of colonialism and apartheidhdcs major
impact on the environmentahreats facing Namibia. These threats that are also often
linked include the lack of secure and exclusive tenure over land at the locakhevel
limited or insufficient intersectoral co-ordination at the natideeé¢l, and a limited or
insufficient human resources and capacity for sustainable planning anadjenaent at

all levels (Byers 1997). There is also a lack of knowledge and information f
sustainable management and/or transfer of knowledge to appropriate people and
institutions. Great disparities between different sectors of society and rgpithipan
growth are further threats to the Namibian environment.

The historical legacy of isolationism has had a major impath@social paradigms
in research and development. The climate for scientific research dtengolonial
period left a legacy of suspicion, reluctance to collaborate or publiktharformation
of small empires. Although considerable data was generated in ecbloggpgraphy
and taxonomy, there was little attempt to put this research imtiolea social context
(Lindeque 1996a). The isolation from the world scientific community ptedeno-
ordination and synthesis of the data collected. It was often rgdtheith no
management goals in mind, since the majority of the population was consideside out
the relevance of the scientific community. Hence, Nartsbsaientific community was,
and probably remains, too small and fragmented to handle the needsefiécive
research program. Key government institutions have shown a reluctanceveo m
forward and in some cases have atrophied since independence. Howevee|yelati
institutions such as the University of Namibia and well-estadalisiGOs such as the
Desert Research Foundation of Namibia are increasingly expanding their research
interests in the country.

4 Conserving and Managing the Namibian Environment

In this section, | provide a prognosis for the future of biodiversiigt the Namibian
environment by examining the options for conservation and management.

4.1 Land and resource tenure reform

While rural communities bear the costs of overgrazing, deforestation ansserce
water extraction, they are not in a position to reap the benefits of sdéain
management of these natural resources. The lack of secure and exclusive rigtus to la
and resources on the communal lands of Namibia must be addressed. Dewdney (1996)
argued that the introduction of secure exclusive tenure at the commurmatyidethe

single most important policy reform needed to prevent degradation. In view of the
relatively large area of privately-owned land, it is unlikely tinather release of land to

> An environmental threat is any unsustainable environmental transked or exacerbated by human
activities. Hence, the failure to adapt technologies and practiceseteuistainably within a given
environmental condition is an environmental threat.
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private ownership is viable. The need for integrated land and resource tefarm to

include integrated resources tenure is becoming more widely recognised (&telner
Rihoy 1995). The conservancy policy and legislation can now enacetewmer wildlife

in communal areas. Extending the conservancy approach to key resources such as water,
rangelands for grazing, and forest products may also be appropriate. Recent
developments provide for a wide range of approaches to management at thedocal a
regional level (see Blackie, this volume).

4.2  Capacity building

Developing intersectional, integrated solutions to environmental grebht the local

level requires communication and co-operation between sectoral msisiriehe
national level. Because of the links between root causes of environmengais th
affecting different environmental sectors, addressing the threats will reojeigeated,
cross-sectional planning and management (Brown 1992; Astlet 1995; Byers

1997; Blackie, this volume). There is a major need to develop the humamncesso
required to carry out all of the diverse actions required to manage Namibia
environment and natural resources sustainably (Richardson 1998). Tisis ba
associated with specific measures to redress the widening economic disparities within
the country. Education, training, and capacity building at all levetsn fcentral
government to grassroots resource users, will be required. Environmentalcd ticati
acknowledges the importance of traditional knowledge should prdiageibians with

the awareness needed for making sustainable economic choices. This education should
also provide the skills, options and incentives for achieving sustaigabili

4.3 Water and wetland resources

The key to conserving inland aquatic ecosystems and resources lies in managing wat
resources sustainably (Bethune 1996). There is increasing encouragemenhaf ah et
water conservation through realistic pricing, tariff incentives, educatia planning in

the national interest. It is likely that this will lead to tlwclusion that some industries
are not cost effective. Others may be relocated to the coast and to theoihdne
country. Dewdney (1996) recommended that reform of water pricing was one of th
most promising of all options for the prevention of desertificatida favoured a rapid
introduction of pricing proposals involving full cost recovery imeth years for all
irrigation and domestic users. He also favoured full cost recovepumtd five years,
with a cross-subsidy for lifeline supply for rural users. Impgriof water is possible,
but subject to major political compromises.

There is a need to monitor water resources, especially the ephemeral rivengsosh
and river mouths, to protect against over-utilisation and disruption ofitedse
ecosystems. The biological and environmental effects of the interbassfetsaof
water within Namibia should be more thoroughly investigated. The long<tbanges
in climate, including increasing aridity, also need to be better understoedaifarmo be
successful at managing water sustainably (Hulme 1996). Monitorinigltaind range
condition is necessary to allow adjustment of stock populationsutent range
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carrying capacity. This will be necessary at a large number of stations thubugho
Namibia.

More research is needed to understand the ecology and resilience of the fisheries of
the perennial rivers of north-eastern Namibia (Cuetigl 1998). Monitoring of fish
stocks on an annual basis is also needed to recommend sustainable catdio gliotas
for sustainable management. Because all of the northern border rivers arationel,
fisheries research and monitoring should ideally involve joffarts with Angola,
Zimbabwe and Botswana. As the oshanas fishery depends upon parent stocks in Angola
research and monitoring will involve international co-operation.

4.4  Range management

Rainfall, and hence the availability of fodder is very variablbath time and space in
Namibia. This will necessitate adapting to changing fodder regimes whereby feed
demands are matched with available fodder sources. Flexible livesaw@gement is
needed for tracking environmental variability. Traditional management ggacsuch

as large-scale transhumance, were generally flexible. Policies ancampsoghould
support such traditional practices as much as possible. Thus policies dgaonsg,
support for large-scale communal tenure, and the development of nubbiles,
schools and shops to accompany pastoral populations are all liketynbmise the
effects of an arid and variable environment.

Existing community-based organisations will need to be strengthened and supported
to manage the resources in a sustainable manner for the benefit of the wholentgmm
(Richardson 1998). Subsidies for livestock such as drought bridgistpckeng after
drought and development of water points will have to be removedetesclution will
have to be found which enhances the standard of living in communal aitbeut
undermining the resource base. Those regions that are already signifaegridyled
may have slipped below an ecological threshold, above which it is too esgpédasi
restore them. In contrast, bush-thickened areas remain ecologicaitiofiah despite
lower livestock production.

Because bush thickening reduces grass production, it may actually increase the
carrying capacity for game and browsing livestock. The development of game
utilisation and conservancies on commercial lands has increasedssgeersity and
game populations. It is likely that mixed livestock and wildiifecommunal lands, with
conservancy rights, should reduce environmental degradation and helpimbattitat
and species diversity. Commercial land use is changing to lokestod wildlife
production, and to wildlife-based tourism. 70% of the coustbig game populations
are estimated to occur on these privately-owned farmlands.

The principal wildlife resources of the northern areas lie in Kunene, easieamdo
and western Caprivi (Ashley and La Franchi 1997; Richardson 1998). Kuneadyalr
has tourism based on the local people and the wildlife, which are maitlhe iarid
western part of the region. The saline grassy plains bordering Etosle Rem@rve are
more suitable for wildlife than for domestic stock. In Kavanfgmers are quite
negative towards wildlife and would like to see them limited to fenced gamas are
(IFAD 1992; Rodwell 1995; Rodwelket al 1995). In eastern Kavango, bordering
Botswana and Bushman land, the situation is different. The potemtiailditife there is
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much greater, due to the fact that the area is almost unwatered and devoid ofcdomesti
stock or crop farming. The region is in a generally rich wildliabitat and
consequently farmers rate damage by wild animals as their greatest crop iproduct
problem.

International borders often divide a single functioning ecosysterparts managed
by different governments. Communities near Namsbiaternational borders may
benefit from bilateral agreements allowing the movement ofli#eildr livestock across
these borders. For example, some communities in eastern Caprivi are begirpiarg to
or develop wildlife-based tourism. The success of this enterpriselepénd upon free
movement of animals across international borders, from wildlife areas in northern
Botswana. In the northern central area, traditional herders moved tlestotk to
pastures in Angola. As with most traditional transhumance, this had argieatie
sound purpose, and helped prevent overgrazing in the northern communag¢gastur
With the return of peace in Angola, it may be possible to restore sudbdrardary
movements of stock, although regional co-operation will be required

4.5  Biodiversity conservation

Namibians are strongly dependent on their living natural resouid®ait one-quarter

of the population is urban, with the remainder living in rurabarwhere most people
depend directly on biological resources, both financially and for ésisgoibds and
services (Brown 1996). Development will not be sustainable without saiskain
resource use. The sectors of agriculture, fisheries and tourism all depend directly on
renewable natural resources, while all sectors of the society require watereand th
functioning of essential ecosystems. Key sectors with potential for eixgan
employment are fishing, fish processing and wildlife-based tourisra. ldhg-term
future of each depends on wise management of resources. There is clear o&cofniti
the need to conserve ecosystem-scale diversity, the diversitynbfcplamunities, and
habitat dynamics and patchiness in arid, variable landscapes.

Namibia signed the Convention on Biological Diversity in 1992, whichtified in
1997. The national biodiversity program was initiated in 1994 to developianadat
biodiversity strategy and action plan for the 21st century (Barnard 1998). Rad Dat
Book lists of rare and threatened species will form an important part biatieersity
baseline inventory and be the first building blocks of a National Bawsity
Monitoring Program (Lucas and Synge 1978; Ferrar 1989). The Namibian
Biotechnology Alliance was also established to develop policy and legislative
guidelines for biosafety, biotechnology, and genetic and intelleptopkrty rights. The
protection and management of Namibidorests, woodlands and wooded savannas is
guided by the Cabinet-approved 1992 National Forestry Policy administered by the
government through the Directorate of Forestry.

Namibia has 21 proclaimed protected areas totalling over 13% of the country
(Huntley 1978, 1989; Huntlegt al. 1989; MacDonald 1989; Barnaet al 1998).
Three large desert parks in the Namib Desert along the coast, together wgitla Eto
National Park, make up over 85% of the total area protected. Diamond mining exclusio
laws in the Namib Desert north of Oranjemund protect another 2% of N&sniara
area. A large portion of the Namib Desert falls within protected areas, and lienbg
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most comprehensively protected desert in the world. A further 2%{4%&mibia will
shortly fall under conservancy legislation (see Blackie, thisnae).

Namibids protected area network was never planned explicitly to represent or
conserve Namibig biodiversity (Brown 1996; Barnamt al. 1998). As with parks in
most of Africa, the emphasis was on big game and scenery. Many areest 1in
biodiversity have little or no representation in the protected area sy$temNamib
Desert parks, plus Etosha National Park, make up the vast majority of protatiieal
areas, leaving less than 1% of the non-desert areas within the protected arela networ
The three large vegetation types, Dwarf Shrub Savanna, Came$hwanna (Central
Kalahari) and Mixed Tree and Shrub Savanna (southern Kalahari), totalling 3fl86u
of the country, are not represented in protected areas (Brown 1992; BirahrtD98).
About 90% of the countig game populations occur outside the protected area system,
already on private commercial farms or communal lands. Wetlands areveib
protected in the conservation reserve system. The Mahango Game Reservesand We
Caprivi Game Park protect a portion of the Kavango River. However, Nyrtum part
of the Kunene River, or the Cuvelai drainage and oshanas, are includestecteu
areas. Habitats in urgent need of protection to safeguard unique biological diversity
include karst caves, the Kaoko escarpment, the Otavi highlands, ephemeral and saline
pans, northern riparian habitats, oceanic lagoons (e.g. Walvis BajwiSarHarbour),
Tsumkwe pans and Outjo mopane woodlands (Bareara 1998). Thus Namibia
protected area network does not adequately cover or represent the ’sountry
biodiversity. Barnarcet al (1998) suggests that two important endemism zones (the
Kaoko escarpment and coastal plain, and the Sperrgebiet succulent steppe), plus the
species-rich Caprivi area, offer three valuable opportunities fornagamnsolidation
of protected areas.

However, it is unlikely that any of the northern or highly populated arebgmibia
will be converted to protected areas. If biodiversity conservation is¢ardn these
areas, it must occur outside of protected areas (Siegfried 1989). Thus the
implementation of the biodiversity convention has focussed on areadeotkisi formal
protected area system. The northern communal areas are the main geograplof area
environmental concern and where there is the most need for biodiversity etioserv
outside of protected areas. These areas also have the greatest need for sustainable water
and rangeland management. An economically-based system of sustairisikouatiof
game in protected areas has led to the creation of conservancies demarcatektty resi
communities, with rights to the benefits from their own wildliRichardson 1998).
Conservancies already exist in commercial farmlands, and de facto comiaehal
conservancies operate with the help of local NGOs (Owen-Smith 1996). The glotenti
for community-based natural resource management alternativedisnbet promising
and most advanced in the north, where a wide range of approaches have recently been
developed (see Blackie, this volume). The future development of égisas will tend
towards increasing contrast between overused settled areas based on pumped water
supplies, compared to the proclaimed reserves and dryland CBNRM conservancies.

Traditional systems of land use and production technology among rumabisas
depend on biodiversity, through risk spreading and diversity of resourcatigih
(Byers 1997). This can be a tool in helping to conserve regional bioityversurism
based mainly on biological and landscape diversity is a nfi@ajeign exchange earner
in Namibia. Non-consumptive tourism is especially lucrative, fasivipg and can be
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compatible with biodiversity conservation (Richardson 1998). The sebses uses of

the most important indigenous food and fibre plants has been domdnian the
oshanas area (Marsh and Seely 1992). Barnes (1995) has allocated net econesic val
to the main non-agricultural goods from wild resources in variousher provinces.

He calculated net added value per annum to be N$260 geok@aprivi and N$12 per

km? for former Bushmanland. The Kunene region generated figurestaeén N$25

per knf and N$35 per kfin the same study. These are substantial economic gains,
suggesting that further losses of biodiversity will be mirrored by a deglirural
economy. Losses of biodiversity will also have implications for eqaiyg the
distribution of resources.

The wildlife and tourism industry on commercial farms has grown #yesdabout
3% per annum over the last 20 years. The aggregate economic value in 1992 was
estimated at N$56 million (Barnes and de Jager 1995). This game farm industry
generated over N$30 million in 1991 (Brown 1992). Tourism is now Namilbiérd
most important foreign exchange earner, estimated to contributeN&@&0 million to
the countrys GDP. Community based tourism projects are restoring the value of
wildlife to local people and to Namib® thriving tourism industry. Holm-Petersen
(1996) projected foreign exchange earnings from tourism to top N$ one biitioim w
four years, with the creation of about 20,000 jobs. The potential ofrithisstry is of
great significance in linking biodiversity to the coufsrgconomy (Byers 1997). For
example, the seal colony at Cape Cross is an important tourist attractiomweith
10,000 persons visiting the region annually. There is also consideradbétgiglofor the
development of ecotourism at the seal colonies at Atlas Bay and Wolf Bay, $outh o
Luderitz. The natural beauty of the coastal regions, combined with seals d@sndhdone
enabled a significant coastal tourism industry to develop in some areas.

Many indigenous species show excellent genetic potential for use in tleesaand
rangelands (e.g. indigenous Namibian cattle breeds, land races afhpkdylsorghum,
groundnut and cowpea), in the pharmaceutical industry and in genetic engineering. The
center of diversity of the world watermelons (genuSitrullis) lies in Namibia (Maggs
et al 1998). Indigenous Namibian cattle breeds are far superior to imported breeds in
resistance to drought, diseases and pests, and production rate. Thus, there is
considerable potential value of Namibian biodiversity at a world scale. Howeve
conservation of these indigenous genetic resources will only be effectiveirictinae
from their development returns to the people who directly manage them.

4.6  Marine fisheries and resource management

At Namibian independence in 1990, a 200 mile exclusive economic zone was declared
within which fishing by foreign trawlers was prohibited except under Sieeto
Namibian companies. The Ministry of Fisheries and Marine Resources was created in
1991 to manage and regulate the resource (Amutenya 1995). The governmenitycur
maintains limits on catches to allow fish stocks to recover from decades of
overexploitation. It is also pursuing a policy of increasing onshore progessacity,

as well as enlarging the Namibian fishing fleet.

Research on the functioning and long-term dynamics of the Benguela ecogs/stem
needed to predict fish stock abundance and recruitment. Present uncentagaidsg
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natural estimates and the effects of environmental changes on fishodeghasiwell as
guestions on some aspects of survey design and biomass assessmeobnfid&nt
predictions difficult. There is also a general lack of understanding efirter-
relationship between climatic factors and oceanographic processes operating off
southern Angola, Namibia and the west coast of South Africa, and its relation t
regional climate changes, Pacific EFiNg and global warming.

4.7 Research and monitoring

The small size of the Namibian research base and the historidgadgbdégacy urges

the formation of a national research council to co-ordinate researeityaictiNamibia.

There is also a general need for more applied research to inform sustainable
environmental management. Simple and cheap monitoring techniques (Gloliigg1)

are urgently needed, especially as planning and management responsibilities are
devolved at the regional and local level.

Applied multidisciplinary research can provide necessary informatiod an
understanding for promoting sustainable natural resources manag@yerg 1997).
An example is research on traditional uses of natural resources and traditional
management practices, which were often quite ecologically sophisticateéd an
sustainable. It is also necessary to understand how and why these traditional practices
have changed and broken down as the social and ecological environmentchduige
will enable decisions as to whether parts of traditional systeam be maintained,
revived or adapted to contemporary circumstances. Natural resources econonsc studie
and surveys, and natural resources accounting can provide useful information for
sustainable management. In such studies, the value of natsoairces to humans
should be broadly conceived to include non-monetizable and an often-ufigbkent
value (e.g. socio-cultural, religious, and aesthetic values) notymamletized market
values. Both socio-economic and ecological monitoring is needed for \edapti
environmental management in Namibia.

4.8 Regional co-operation

Many of the natural resources that sustain Namibia are shared resources with
neighbouring countries, and regional co-operation is required to marege t
sustainably. These include water and fish in border rivers and the aGaskanas
system, transboundary movement of wildlife and livestock, ankeriss of the
Benguela Current ecosystem. At present there is only limited co-ordinaealradle,
information exchange and co-operation in fisheries and oceanograpbarch between
countries in the region that would allow understanding of the BenguetanCgystem

as a whole. Such co-operation and joint research planning is essential to sustainably
manage and exploit the living marine resources and to address such issteddésgst
stocks, high seas fisheries and contingency planning and resporedation to major

oil spills or pollution threats on a sustainable basis.

In addition to agreements regarding shared resources, other kinds of international
treaties can play important roles in supporting sustainable environmeagemaent in
Namibia. Livestock marketing agreements can also affect wildlife managefan
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example, livestock marketing agreements with South Africa may leadatnibia
having to destroy some wild animals such as buffalo that may spread diseask to catt
but that are also are valuable for hunting, tourism and the live anradg.tThe
downlisting, and eventual delisting, of southern African elafhathrough the
Convention on International Trade in Endangered Species may allow théahlst
utilisation of these populations (Lindeque 1996b, see also Detidih 1994).

5 Towards Managing for the Maintenance of Namibian
Biodiversity

The constitution of Namibia was drawn up through a consultative processimgvtiie
former colonial administration, the United Nations and SWAPO. Currentypald
direction is based on the empowerment of the indigenous peoplegalutation of
power to reflect an independent Namibia, aligned to independent A\fsizdes in a
strong expression of post-colonial independence. However ptisition is somewhat
defined within the discourse and paradigms of the previous colonial bureaucracy.

The current systems of governance throughout the world, including Namibre
largely developed when short-term economic gain guided development-Jéie&
1996). During the colonial period, development was driven by political ancdenon
imperatives. While some African countries revised the inherited legal dolitasing
independence, governance systems have generally maintained ceotrstitie power.
Namibia is no exception, for privatisation continues to undermine mautional
resource management systems that relied on common property, partitcutadyagro-
pastoral areas. This leads to a confusing mix of modern and traditional autatmsty r
and norms. Private property continues to entrench ownership in a laridedlr® has
monopolised the most productive agricultural land. Denial of access to other
agriculturists and pastoralists continues to cause environmental stress in d@imgngm
areas. Any increase in disparity, corruption or cronyism will exacerbateg¢ht toss
of access undermines both the economic and ecological viability of paststemns.
Not only does the shift to exclusive use of the whole quantum of rights seslesreipt
traditional land-use systems, it has the effect of limiting the altasource utilisation
strategies of society as a whole (Foucault 1982; Field-Juma 1996; Barraeodgh
Ghimire 1996). There is growing recognition of the importance of the proximate
resource users to sound resource management decision-making. If biodianrdit
hence society is to be maintained in Namibia, governance systeinfhiawe to
strengthen local-level mechanisms and institutions, while @mviental management
must increasingly maintain components of traditional managementmsygterkes
1989; Hviding and Baines 1994; Field-Juma 1996; Barraclough and Ghimire 1996).

Management for the maintenance of biodiversity and human soeeptyes that the
norms, by which we live, reflect ecological principles. Traditioraource management
systems drew from a broad base of knowledge. Hence a more knowledge«ntensi
society is required to make sound resource use decisions and plan for future needs.
Strengthening the institutions that generate knowledge and the links betinesen
institutions, the resource users and policy makers must happen atell d¢ society
(Evans and Boyte 1992; Field-Juma 1996).

Emphasis on centralised authority and control over natural resources inaterm
environmental management, partly due to an inhibition of knowledge generaton a
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flow (Kuhn 1970; Martin 1981). A lack of information and local proprietorship
natural resources at a local level result in a system unable to regpoathplex and
changing social demands and environmental conditions. Gowersgatems need to be
revised if they are to be responsive to local needs and conditions as well adletog a
compete in the global political and economic environment (Field-Juma 1986%,
there is a need for a fundamental reorientation towards the ecologitarhs approach
upon which human survival is based. This will require a highly ioterected flow of
information, a diversity of approaches, dynamic processes and complexityewéuel r
will be a fair Namibian society that lives within the constraints angdodpnities
provided by a healthy and diverse biophysical environment.
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WATER RESOURCES OF NAMIBIA

Molly E. Hellmuth

Abstract

This paper describes the water resources of Namibia within the contéxt ctirrent
[IASA PDE project. In the IIASA computer simulation efforts, Namibia’s wa¢sources

are modelled on two different levels, on a regional scale and on a case-studyacale
examines the capital city, Windhoek. At the regional scale level, the cowgrpden
disaggregated into three social ecological regions. This paper describes #re wat
resources and the water resource issues within the context of the three.rddien
objective of the IIASA work is to provide an assessment of the sustainability of tee wat
resources, and policy measures which may be adopted to ensuresitsabilgly into the
future.

1 Introduction

This paper describes the water resources of Namibia within the context of the current
IIASA PDE project. The motivation of the water resources aspect of the piojext
gain a better understanding of the sustainability of Nanhsimater resources. Located
on the south-western coast of Africa, Namibia is the most arid Africanrgaaouth of
the Sahara. In addition, Namitsarainfall is highly variable, and often falls in short,
intense storms, where infiltration is frequently low. Namibia rexsan average of 300
mm of rainfall per year, compared to an average of 600 mm in Vienna, AlsSten.
this comparison can be misleading, as the hot climate and higheaitittre@ase the rate
of evaporation of the water resource. Due to the high variability and bseaatity of
Namibian water resources, the management of the water resauccasial in order to
allow future sustainable development to occur.

The IIASA PDE project considers the interaction of population, waseurees and
economic development on two different levels: on a regional scaleraaccase-study
scale that examines the capital city, Windhoek. At the regional ssadé the country
has been disaggregated into three SERs (see Map 1). These regions were derived based
on the existing demographic and hydrologic characteristics of the couneywdter
resources of each of these three regions are described in detail below.
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Map 1. The socio-ecological regions and administrative regions.

SER A encompasses the northern districts Omusati, Oshana, Oshikoto, Ohangwena,
Kavango, and Caprivi. SER A covers an approximate area of 148,1%0okrabout
18% of the total land area of Namibia. However, this region contains 60bg obtal
population of Namibia. SER B encompasses the Kunene, Otjozondjupa, Omaheke,
Erongo, Hardap and Karas administrative districts, covering about 640,5700km
about 78% of the area of Namibia. This macro region contains approxir2@gél of
the population. Finally, SER C defines the capital city, Windhoek, and its sunngsndi
This region corresponds exactly to the administrative boundary, Khamégovers an
approximate area of 37,080 kmor about 4% of the total land area of Namibia.
Approximately 12% of the population lives in SER C. The water resourcée olfitee
SERSs are described in detail below.

The main case study of the IIASA PDE project assesses the water resources for the
Okavango Delta and the capital city of Windhoek. The conflict between Namibia and
Botswana over the development of the water resources of the Kavarego add the
uncertainty of future development of the tributaries to the Kavanger Ry Angola,
present interesting policy questions. Namibia is considering extentdageastern
National Water Carrier to allow withdrawals from the KavangoeRivlhis would
augment the water supply for the urban area of Windhoek. Joint Venture Cossultant
(1993a:S1) summarise thdhistorical trends and the structure of the Namibian
economy suggest that the Central Area will remain the focus of ecogoonith, with
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consequent implications for population growth and service implicatibmghe [IASA
analysis, the question is posed whether the ENWC, in its existing statiee &ilequate
enough to supply water to Windhoek for the next 20 years.

The IIASA water resource supply and demand model estimates watengaio in
relation to its availability for each of the SERs by application of th& Ribdel®
Thirty-two major hydrologic basins and coastal drainages were delimited fosianafly
Namibids potential and existing water resourt@hese macro basins were determined
based on the river basins, and administrative boundaries, and are shdam 2 (FAO
1997; Verheust and Johnson 1998). Note that Naisilparennial rivers can be found
only along the borders; all rivers flowing within the Namibiareiir are ephemeral.
The amount of available water for each of these basins was determined (depending upon
scenario), and then the water was distributed amongst the SERs elgpepdn what
percentage of the water each basin contributes to water consumption in each SER.

South Interior 72

Coastal
Drainages

LSA = Lower South Atlantic

N

200 0 200 400 600 Kilometers +
LT T T 1 I I |

Map 2. Determined macro water basins.

! This model and its results are discussed in a separate paper.
% The 32 basins include basins located in Angola, South Afresptho, Botswana and Zambia.
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In addition, the groundwater resources were modelled on a macro-scale, by use o
sustainable use rates given from NanibiBepartment of Water Affairs (Joint Venture
Consultants 1993b). Map 3 shows the main groundwater resourcesxitqgiely 57%
of the water consumption in Namibia comes from groundwatéf, 28m the northern
border rivers, and 20% from local reservoirs. The assured anml@lof the water
resource of Namibia is about 500 MCM (Chivell 1992), excluding water in the
perennial border rivers. The hydrologic characteristics of each of the SERs ar
expounded upon in the following paragraphs.

200 0 200 400 600 Kilometers +
LT T T 1 | | ]

Groundwater.shp

Fractured/weathered
E Fractured/weathered; partly Karstified
E=] Intergranular (Kalahari)

[T Intergranular (Namib)
Il 'ntergranular, Evaporites

Map 3. Groundwater resource classifications of Namibia. Source: Interconsult.

% Interconsult Namibia (Pty) Ltd., Consultants in the Earth SeieR®. Box 20690, Windhoek, Namibia,
GIS data.
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2 SER A — Northern Regions

2.1 Climate

The northern region is the wettest region of Namibia, ang iperhaps not by
coincidence the most highly populated. Moving across SER A from west to east, the
annual average precipitation increases from 350 mm to 650 mm at the extreme end of
the Caprivi Strip. The majority of rainfall occurs in the summmemths, from October

to February. Figure 1 shows the average annual temperature and precipitatiortiby mon
for SER A’ The diagram shows the relative humid season (hatched part of the diagram)
and arid season (dotted area) by combining the mean monthly temperature and
precipitation curved.The average annual minimum temperatures vary frot@ 18 the

east to 16.2C in the western Caprivi strip, and a maximum temperature 4 19

26°C.
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Figure 1. Relative aridity and humidity shown by average annual temperature and
precipitation by month for the Upper Zambezi River BasB8ER A.

2.2  Watershed characteristics

The northern region intersects the following watershed bakinsene, South Interior,
Kavango, and the Upper Zambezi. All of these are international in natilethe
source of the river or drainage system beginning in either Angola obiZatvefore
finally reaching Namibia. This has huge implications for Namibia, asirdut
development in Angola or Zambia could significantly decrease the water sopjbly
northern region. There are two commissions which have been set egeit years to
oversee the management of the Zambezi River Basin (ZACPLAN) and the Okavango
River Basin Commission (OKACOM).

“ Links Dataset. Newt al (1999); for description see Annex A.
> Detailed information on the diagrams, see Annex B. The diagrams are haseddoawing rules of the
climate diagrams by Walter (1985) and Waéeal (1975).
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The Kunene River is perennially flowing, from its headwaters in Andolats
termination into the Atlantic River. The Kunene River presently containse thr
operational main dams: the Gove and Calueque dams in Angola, and the Ruacana dam
on the border of Namibia and Angola. The Calueque dam in Angola psovater for
the Oshana region in Namibia through a vast network of pipes and canals.

The south interior basin is also broken into two regions, omengola and one in
Namibia. This basin contains the Oshanas, a series of drainage lines and/tpeains
support a wide variety of species and habitat, including over 400,000 Namibians. Th
Oshana region is the most densely populated region in all of Namiligs aensitive to
bush encroachment and overgrazing.

The Kavango River forms about 415 km of border between Namibia and Angola
before reaching the Okavango Delta in Botswana. The major tributaries tavbhadgo
River, the Cuito and Cubango, rise in Angola. The Omuramba Omatako iRithe
most major tributary in Namibia. This river sometimes revedsgsction, forming a
floodplain in Namibia when the Kavango River is flooding. The Omatales dontains
the Omatako dam which is a major supply source for Windhoek. Plans to expand the
ENWC would mean that 20 MCM per annum be abstracted from the Cubango tributary
in Rundu for interbasin transfer to Windhoek.

The Upper Zambezi basin encompasses the majority of the Caprivi .régien
Caprivi is bordered by the Kwando/Linyati rivers to the south and west, &d th
Zambezi/Chobe Rivers to the east. Eight countries share the Zambezi RirertBas
largest entirely within the SADC region, with a total population of 2@illion people,
of whom 30.8% live in the basin. The basin is estimated to drain a totgdagédcal
area of about 1.3 million Kmcovering an area equivalent to an area slightly larger than
Angola. The Zambezi River flows over a distance of nearly 3,000 km, dropping in
altitude from its source in the Kaleen Hills of north-western Zambia,5861In above
sea level, to its delta in the Indian Ocean, 200 km north of the Mozambicaofpor
Beira. Angola, Botswana, Malawi, Mozambique, Namibia, Tanzanianbia and
Zimb%bwe share the basin. Approximately 3.7% of Narishpmpulation resides in this
basin:

2.3 Groundwater resources

The northern region is mainly comprised of primary alluviaédpl@quifers. Primary
aquifers occur in loose sediments, such as river sands and gravels. In atlktion,
northern SER contains the Oshanas, which is a primary perchedishgliafer, which
overlays a deeper, saline aquifer. Approximately 30% of the water supply efor th
northern“four OS regions comes from this perched aquifer source. Along the Kavango,
10% of the water supply comes from alluvial aquifers, the rest comes yirecti the
Kavango River. Along the Zambezi River in the eastern Capripr,caimately 30% of

the water supply comes from alluvial aquifers, with the rest comimg the river (Day
1997).

® The Zambezi Newsletter provides comprehensive information about river basin:
http://www.sardc.org.zw/imercsa/zambezi/Znewsletter
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3 SER B, Namibia Major

3.1 Climate

SER B is the largest of the three regions, covering about 640,57®kabout 78% of

the area of Namibia. This region contains approximately 60% of the population,
although it is generally spread out, with the exceptions of a few major townsasuch
Mariental, Lideritz, Walvis Bay, Karasburg, Keetmanshoop and Maltahohe. The
precipitation gradient increases from the south-western corner to the noeimeast
corner, rising from a mean annual value of 50 mm to 550 mm. Similtrsy,
temperature gradient increases from south-west to north-east, exhibiting armeah a
minimum temperature of 133 to 15.8C in the month of July, and a maximum mean
annual temperature of 22@3 to 25.5C in the summer. Figure 2 shows the average
annual temperature and precipitation by month for SER B.
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Figure 2. Relative aridity and humidity shown by average annual temperature and
precipitation by month for the Lower South Atlantic BasiSER B.

3.2 Watershed characteristics

SER B is comprised primarily of the following watershed basins: Upper Solathtidf

Lower South Atlantic, Fish, South Interior, and Coastal Drainagls Upper and
Lower South Atlantic basins represent an aggregation of the western flowieignexaih
river basins, with the exception of the Kuiseb and Swakop river ba3wesFish river
basin is the most important tributary to the Orange River mibia. The south interior
basin is dominated by the Kalahari Desert, and contains only ephemeral rivers

The Fish river basin has four major dams on its river and tribatahe Nawaspoort,
Naute, Merensky and Hardap dams. The largest dam in Namibia, the Hardap dam, lies
directly on the Fish River, and was built in 1972. It primarily provides irogaénd

" Links Dataset. Newt al (1999); for description see Annex A.
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domestic water for the town of Mariental. Namibia currently has access toesmu &35
km® of water per annum from the Orange River.

The Upper South Atlantic basins contain the major ephemeral rivers: Hoarusib
Omarur, Ugab and Khan rivers. These rivers flow from the central highlandsttewn
escarpment to the Atlantic Ocean. The Hoargs#afe yield is approximately 20 MCM
per annum. The Omarur safe yield is approximately 12 MCM per annum and the
Ugalis safe yield is 8 MCM.

3.3 Groundwater resources

There are several important aquifers in SER B that supply water for tioeed other
purposes. There are three main types of aquifers currently being explolitedhl al
aquifers on the western edge of Namibia, the Grootfontein Karst aquifers, and the
Stampriet artesian aquifers in the Orange basin.

The western alluvial aquifers which contain well fields, include the OmdzIN#is-
Neis, and the Omaruru aquifers, all located on various stretchae @frharuru River.
These three aquifers supply Henties Bay, Rossing Mine, Arandis, Swakopmund, Uis
Village, Tin Mine, Omaruru and irrigation farmers with water. The Spes-Bohan-
Kranzberg, and Khan River aquifers are all located on the Khan river. Thatsaqu
supply Karibib, Usakos, and Rossing Mine with water. The Koichab Pan aquifer
provides water to the town ofileritz, via a 100 km long pipeline from the north.

The Karstveld, about 2,500 Knin extent, contains massive underground water
stores. This aquifer is recharged directly from rainfall. Groundwatdysisated from
this aquifer for domestic, irrigation and other purposes for theeemsumeb-Otavi-
Grootfontein region. There is a canal connecting the Karstveld to the Ongsdako
however it is not presently being used. This water may one day besugesiipplement
to water from the ENWC to Windhoek (Joint Venture Consultants 1995).

4 SER C — Khomas

4.1 Introduction

The central region, SER C, is characterised by the Khomas highlands to the dvest an
the Berg Auas mountains in the south. The capital city, Windhoek, diygat&racted
settlers in the late1800s because of natural springs in the meuraithe population

has grown, however, the water resources required to sustain the city hawtstiapped

the available local supply. In fact, the existing three dam supply structure B&fh,
Omatako, Swakop) is not expected to provide enough water for Windhoek as the city
grows in the next ten years. One of the main interbasin transfersasherre National
Water Carrier, transfers water from the Omatako dam, which lies approxirh@fkm

to the north of Windhoek, to Von Bach dam.
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4.2 Climate

The annual average precipitation for Khomas increases from about 50 mm ta375 m
moving from west to east. The majority of rainfall occurs in the sunmaeaiths, from
December to March. Figure 3 shows the average annual temperature and precipitation
by month for SER &.The average annual minimum temperatures vary fron?@5r5

the east to 13°€ in the west, and a maximum temperature range & 24 25C.
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Figure 3. Relative aridity and humidity shown by average annual temperature and
precipitation by month for the Kuiseb Basit5ER C.

4.3 Watershed characteristics

The Khomas region is comprised primarily of the following watershed be&ivekop,

Kuiseb, and Orange. As mentioned above, these watersheds do not provide Khomas
with all of its water supply, as some of the water is piped from as far away as Omatako
dam. The Kuiseb and Swakop basins are characteristic of the ephemeral western
flowing river basins that occur all along the coast of Namibia. The Orangg bas
labelled in this analysis, denotes that part of the Oranger Rasin, outside of the Fish

river basin, which lies within Namibian borders.

The Swakop river basin contains three dams, the Swakop, the Von Bacheand th
Avis, and the Goreangab reclamation works. The safe yield from the SwalkapidRés
MCM per annum, or approximately 3% of the estimated safe yield from &heof
western ephemeral rivers. The assured safe yield is a measure of the long ter
sustainable quantity of water that can be obtained from the river.

The Kuiseb river contains the Friedenau dam, which is currentlypgsatonal. The
safe yield of the Kuiseb River is 5 MCM per annum, or slightly lbas 8% of the total
estimated safe yield of the western flowing rivers. The Kuiseb river i®gcally
important as it limits the northward migration of the large sand duniée dfamib sand
sea. It protects the Walvis Bay town and the lagoon.

8 Links Dataset. Newt al (1999); for description see Annex A.
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Finally, the portion of the Orange River Basin lying within SER C contains the
Otjivero main and silt dams. Outside of the Khomas boundary, this bastains the
Oanab, Dreihuk, Bondels, Daan Viljoen and Tilda Viljoen dams. Jdw&h-eastern
flowing Nossob River and its tributaries flow towards the Orange River, but never reach
it.

4.4  Groundwater resources

The western flowing rivers are characterised by alluvial aquifers, which oftemero
groundwater supply to villages when the river is dry. Recharge occurs fremmittéent
floods in the riverbeds. There are important well fields which cugresploit the
Lower Kuiseb and Swakop rivers. The Lower Kuiseb River supplies wéaiy,
Rossing Mine, Arandis, and Swakopmund with water. The aquifer has bedivisiga

into the Rooibank and Swartbank compartments and includes the Kuiseb @ealta ar
known as the Dorop aquifer.

The Osana aquifer is a riverbed alluvial aquifer in the vicinity of théusmces of
the Swakop and Okahandja rivers. This well field supplies water to the population of
Okahandja, and to irrigation farmers. This water augments supply from the Von Bach
dam. The use of water from these well fields is currently considered unabstaias
the water table is being drawn down. There are plans to complete a desalinization plan
by the year 2002, which will augment supply to coastal towns Swakopmund and Walvis
Bay, and the Rossing uranium mine. Although the concept of a pipeline from the coast
providing desalinated water to Windhoek has been debated, it is at psgdered to
be impractical due to energy and capital cost considerations.

The Windhoek aquifer used to flow freely at the surface, but has ceased to flow as
the aquifer has been taxed by increasing pumping rates from the increased water
demands. The aquifer is underlain by schist and quartzite rocks, and receivdk tife bu
its recharge from precipitation over the Auas mountains. The aquijgregently a
major supply source, providing Windhoek with 2.34 MCM per annum. In time of
drought, the production from the boreholes can be increased to augment dwindlin
surface water supplies.

5 IIASA Regional Level SER Analysis

The IIASA PDE project goal is to get an understanding of the dynamics bethaen
human population and its surrounding environment. Particularly ioabe of Namibia,
where water resources are scarce, this project is oriented towards policiesgtiat mi
help mitigate future problems with water shortages. A brief detgmni of Namibias
modelled water supply by basin and SER is given below. Also described are the
scenarios that were applied in our analysis of the sustainabflityamibids water
resource.

® Personal communication with Martin Harris, NAMWATER, Managefrastructure Planning and
Design, March 2000.

56



6 Supply by Macro Basin and SER

The water supply is quantified by first modelling the physical supply, tleen this
total amount of water, the available supply is modelled. The physical ssgply total
amount of surface water and groundwater over a watershed that is th#égretica
available for human consumption as a result of climate interactions, asich
precipitation and evaporation. The available surface supply is the resultifgatitie

total basin runoff that is captured by surface reservoirs and the water tfagescthe
groundwater reservoirs and is consumed.

Namibias water resource supply was assessed for each of the SERs by application of
the SAINT (Southern African INTegrated) mod&lyhich contains two sub-models of a
basin-scale water balance and regional scale SER reservomsyste resultant runoff
from the water balance model‘iuted into a single reservoir for each SER, which
supplies the demands of each SER. The demands are also supplied by groundwater,
which as previously noted, currently supplies up to 57% of Narsimeater. In this
model, only the sustainable groundwater yields (Joint Venture Caomsult893c) are
allowed to be abstracted for water supply.

The water balance sub-model is a rainfall-runoff model, which was&aibto the
annual runoff coefficient (ARC) and annual groundwater ngghdR) by basin. The
ARC is a measure of the ratio of annual runoff to annual precipitafiva. maps were
digitised in order to derive an average unit runoff for each basin: the UnitffRvdap
of Namibia (DWA 1992) and a map of unit runoff of Africa (UNESCO 1978). The links
gridded half degree by half degree data set of precipitation was used to derive historica
95 year monthly precipitation series for each basin (Keal 1999). The groundwater
recharge information was taken for select groundwater basins discuseet Mehture
Consultants (1993c). Currently, groundwater abstraction is assuroeduoonly where
information on its use is available. The modelled basins are simoMap 4. After the
calibration values for the calibration parametexse( andA) are determined and tested
for each basin, the model may be run to forecast available water supply undelevaria
future climatic conditions.

The calibration of the model to the annual runoff coefficientslpces a different
monthly hydrograph than calibration of a section of a river b@gitinin the basin) to
monthly-recorded flows. The main difference is the appearance of runofinterw
months where the ephemeral riverbeds are dry. In Figure 4, the calibratéalymon
runoff values (inflow depths) to Von Bach dam, which lies within the Swakop rive
basin, to monthly dam inflows is shown versus simulated monthly déoaven(Joint
Venture Consultants 1993b) for the period of 1924 to 1974. The Swakop river basin
monthly runoffs for the calibration to the annual runoff ceedft for the same time
period are also shown in Figure 4.

19 The SAINT model and calibration procedure are described in detaifarth@oming IIASA interim
report byMolly Hellmuth, Kenneth M. Strzepek and David N. Yats®thodological Framework of the
Southern African INTegrated (SAINT) Model of Water Supply.
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Figure 4. Calibration of rainfall to runoff and the annual runoff coeffici

At the scale of the case study of Windhoek, the existing hydrologic infrastrugture
mimicked, and the model is calibrated to existing runoff data for each supply source.
This precision is possible because of the existing runoff data; howbeescturacy of
predicting supply and demand interactions at the SER level is not ssthifausing the
ARC as a calibration measure. The seasonality is still captured, although ritidymo
distribution is a less variable. The difference is negligible, ewevhen considering
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the total annual supply and demand at the SER level, because the amaventadiie
water annually is accurate. Additionally, for the majority bé tbasins in Map 4,
monthly runoff data was not available. Note that the total dremn@unt of runoff
(described as a depth, mm) is close, although not equivalent in botH'cases.

7 Scenario Description

The use of a modelling tool such as the SAINT model can provide powerfultitgigh
decision makers, as different policies are considered. For example, one ibidam
major goals pertaining to the water sector as outlined in tise IFational Development
Plan for 1995-2000 is to restrict bulk water consumption growth to 3% per annum
(Heynset al. 1998). Thus, reasonable bounds of the effective increase in price that wil
contribute to a stable 3% growth in consumption per annum can be explvhén the
framework of IIASAs model. Policy goals can be explored within the modelling
framework by either being set up as an objective function, where certz@blgarare
optimised to result in a 3% per annum growth in bulk water consumpbo as
scenarios.

Several scenarios were considered pertinent to the analysis of the sudtaiogbil
Namibian water resources. The project focus is on population, development,
environment interactions, and thus it is not surprising that the scenafysiarfocuses
primarily on modifying these three sectors. In the IIASA analysis, ftillowing
scenarios are considered:

(1) Water resource scenarios

(&) No change in climate.

(b) Climate change scenario, based on low, medium and high scenario transient
predictions of precipitation and temperature changes in 2030, from the Hadley
Centets Global Circulation Model.

(c) Drought scenario, which takes the lowest five-year precipitation series in
recorded history, and applies it to the climate series from 2000-2005, 2005-
2010, 2010-2015, 2015-2029.

(d) Changing water price to limit consumption in main urban areas.

(2) Population scenarios

(a) Low population scenario: HIV/AIDS activity remains at current trends of
incidence and prevalence.

(b) Medium population scenario: A behaviour change occurs in the year 2001.

(c) High population scenario: An AIDS vaccine is introduced in 2001.

(3) Economic scenarid$

X The ARC calibration produces slightly higher runoff depths ofnTd versus 6.2 observed. In some
cases, however, this may be reversed, as the micro basin toesessarily represent the runoff over the
whole basin.

12 These drought series are applied to each of the modelled basiss.conelation is preserved amongst
the basins, meaning that some of the basins do not use the lowest fitdsy@écal drought sequence.

13 The choice of the population and economic scenarios are discussed idetaiirén the forthcoming
[IASA book with the tentative titleAIDS, Diamonds and Water: Modeling Population and Sustainable
Development in Namibia and Botswana
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(a) Low growth
(b) Medium growth
(c) High growth

Both the economic and population scenarios affect water demand. The forecast of
water demand uses certain drivers; for example, the human population isritorivea
for domestic consumption. Domestic consumption can also be increagscbiifie
levels are increased, as wealthier households tend to consume more water, and in
general have better access to water than poor households. Economic growth can also
affect the consumption of water by industry, as an increase in sectoral GDP can
effectively cause an increase in water consumption as the sector grows.

8 Conclusions

The water resources of Namibia are considered to be scarce, and highly susceptible to
drought. Indeed, the only perennial rivers in Namibia run along the bohdehe past,
because it is so much cheaper to do so, the Namibian DWA has expanded the use of
domestic water sources rather than build expensive infrastructure to bweteror

build desalination plants (NAPCOD 1996). There are concerns that this is leading t
unsustainable off take from certain water tables and ephemeral rivers/gugdrige to

water quality problems. In addition, activities aimed at conservation of &@pfear to

be having little impact in the absence of proper pricing. Thus, Narhdxasome
important decisions to make in the near future regarding its water supply.

Embedded within all these concerns and predictions are assumptions about human
population development and growth. The growth of the population is rgjovaind
perhaps may even decrease, due to the AIDS epidemic. Additionally, economitddema
management strategies may be applied to reduce the consumption of theesaisse.

The IIASA PDE project aims to provide a forum for an integrated asabyshe effects
that changes in climate, population, and economic structuring might hawheo
sustainability of the water resource as Namibia moves into the new millennium.
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Appendix A: Description of the Links Dataset

New et al (1999) is being used forimate data for Namibia as well as in all the
southern African countries.

The climate time series used for the southern Africa work is a 0.5x0.5 degree lat/long
gridded data set of monthly terrestrial surface climate for the period 1901-1886. T
data set is comprised of seven climate variables including precipjtati@an
temperature, diurnal temperature range, wet-day frequency, vapour pressuce, cl
cover and ground-frost frequency. Fields are derived as climate anomalia® rtela
1961 to 1990 base period, which were then interpolated from climate statido tlaa
grid. The anomaly grids were then added back to the 1961-1990 mean monthly
climatology to arrive at the monthly climate over the 96-year period.

Precipitation and temperature were interpolated directly from stabeareations
and the resulting time series were compared with other, coarser resdkiigorets of
similar temporal extent. The remaining, secondary variables wergatatrd from
merged data sets, comprising station observations and where data were sparse, using
synthetic data estimated using predictive relationships derived from thearyr
variables.
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Appendix B: Description of Figures 1 -3, after H. Walter

The diagrams used in this report to describe regional climates are takekiValter
(1985) and Walteet al (1975) (see below).

The diagram below provides a basis for interpreting the climate froet@nogical
perspective. It combines monthly temperature and precipitation curves for a specific
region, in order to show periods of relative humidity andiigti The water balance for
a region is more accurately described by use of the potential evaporation and
precipitation, which have the same units, and describe the input and ofuyater into
a region. In this case, the temperature is used as a relative measure of thal potenti
evaporation, because the two measures are proportional. However, as the climate
becomes more arid, the absolute difference between the temperature and potential
evaporation increases. For this reason, the diagram should only beeit®@rps a
relative comparison of humid and arid periods.

The diagram juxtaposes the temperature and precipitation in a fixed ratiéCofal0
20 mm precipitation. This ratio has been derived from empiricaliet, and can be
applied to all regions of the world with the exception of the ecological nbribe
Steppe (18C = 30 mm). The diagram plots values for every month of the year. In the
southern hemisphere, the time axis runs from June to July, while dondtthern
hemisphere it runs from January to December. This ensures that the warmer season be
located in the middle of the diagram.

Finally, the magnitude of the vertical spread of the two curves provides a relative
measure of the intensity of the humid or drought periods, while the haizxaent of
the shaded areas provides a measure of its duration.
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REPORT ON WATER RESOURCES AND WATER RESOURCE
MANAGEMENT IN NAMIBIA

Robert K. Davis

Abstract

Namibia has a small population, an attractive climate for tourismaametoccupation

with water, all of which befit its desert location. The government sectdrthe private
sector have both invested heavily in water supply systems. Policies of heavy subsidisation
of water supplies by the central government are being reversed by attempts to tfezover
full costs of water by the city of Windhoek and by a new parastatal water sugpigya
whose mission is full cost recovery of the water it supplies. An extensive arplegom
system supplies the central area from Grootfontein to Windhoek. Extensions to the
system have been considered which would include an Eastemmn&laiater Carrier
which would tap the remote Kavango River. Water supply in other regiofsoideing
studied. Rural water users in the communal lands will begin taking operation and
financial responsibility for their water supplies. Although deserts warp th&inli of

water supply planners, Namibia has in recent years shown a more Irpggohology
toward water development. It may be that Namibia’'s interest in tappééfavango is
irrational. Past achievements aside, Namibia still has many difigsues to resolve
concerning its water development strategies.

1 Introduction

Namibia is an arid and semi-arid country with a reasonably sound econdrhgathy
prospects. It has a small population, an attractive climate for toursm, a
preoccupation with water, all of which befit its desert and near-desert climate. The
economy is primarily based upon agriculture, mining and tourism. A growshand
industry based on the Atlantic continental shelf and fish processing isfdine brighter
spots in the economy. The general character of the Namibian economy is covered i
reports by Lange (1997a) and UNIDO (1994).

2 Complementary Water Efforts in Namibia to be Noted for
the IIASA PDE Project

There are some potentially complementary efforts in Namibia for IIASAte: n

— The USAID funded Natural Resource Accounting project in the Directorate of
Environmental Affairs (Lange 1997a, 1997b). Lamgeroject is natural resource
accounting to assess the uses of water. It also has a regional component assessing the
use of the Kavango River in Namibia and Botswana and the use of the Orange River
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in Namibia and South Africa. The water accounts are disaggregated by use and will
be suitable for a Leontief style matrix which is yet to bestructed (as of 1998).

The issues addressed in Largstudies include the economic contribution of water

use in each sector and the extent to which the use is subsidised; whether the current
patterns of water use and development are the best use of water resources and
available capital; and, finally, estimates of the costs of future demands.

— The International Bank of Reconstruction and Developmfartuses on providing
technical assistance to support the governieegitorts to reduce poverty, build local
capacity, and enhance management of water resources. There are no IBRD loans to
Namibia.

— A Global Environmental Fund Study with the Permanent Okavango Riven Basi
Commission of the Kavango basin of Angola, Namibia and Botswate GEF
study is meant to be a comprehensive look at the resources of thagdalasin
with emphasis on issues related to the water resource andulaalficto the
catchment area which is almost totally in Angola, and to issues of using the river
which are mostly between Namibia and Botswana.

OKACOM was established in 1994 and is an initiative of the three Kavango River
Basin states, Namibia, Angola and Botswana. The commission has the fufction
advising the governments on the sustainable development of the basin. Itemsmbodi
the principles of equitable and beneficial allocation of water amosdpasin states
while safeguarding the basin ecology. OKACOM will formulate an Integrated Basin
Management Plan recognising that there is a need to manage the mountinglregi
development pressures through a process of open consultation at all levedge&gen
communities, interest groups and government level.

3 Status of Water Resources

The most useful overview and possibly the best available compilation of atiormon
Namibian water resources are found in documents by Lange (1997a, 1997b) and by
Ashleyet al (1995). Below are extractions of information relevant to the topic.

The government is responsible for the so-called bulk watgslisapwhich are the
(treated) supplies provided to certain agricultural, industrial and urbasmnsg/stange
has compiled use of water by source and shows over half the water coming from
boreholes with perennial rivers and impoundments (ephemerkyisupplying the
remainder in about equal portions. It can also be seen that livestock and mray&tio
the largest users of groundwater, that irrigation is the largest usethoéiee meral and
perennial rivers and that livestock and irrigation together account for well over half
(68%) of total water use in 1990. Domestic use accounts for about one-quarter of the
total and mining accounts for about 5% (Lange 1997a: Tables 4, 5 and Al). The
breakdown of water supplied by government and private entities is not so readily
available. Because most private water supplies are boreholes and dams antanks
farms, they will appear in higher numbers but smaller aggregate quantities than the

Y A World Bank Group, information at http://www.worldbank.org/htmidestackgrd/ibrd/
2 Reference Jacob J. Burke burkej@un.org— and OKACOM web site http://www.iwwn.com.na/
namibianet/okacom/
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government supplies. However, Lange estimates that 39% of tota$ dsem own

supplies. Rural water supply by government is devolving from centkargment to
communities and is to become self-financing in so far as operationfemance and
replacement are concerned.

Bulk water supplies are heavily subsidised to municipalities, industry and lagecu
by the central government. The subsidy is 71% of total costs (1993). Coianoeops
get 96% of total bulk water supply costs as a subsidy; mining, a modest useesecei
71% subsidy, and urban household use receives a 67% cost subsidy. Téesesehs
account for three-quarters of the bulk supplies consumed (Lange 1997a: Table 7), and
this in turn has exaggerated the demand for water. Two enerts a reversal of this
policy of heavy subsidisation. The largest urban area, Windhoek, has adopted
increasing block rate structure in an attempt to cover the full costatef supply, and
total water use has declined accordingly (Astdewl 1995). The second event is the
creation of a parastatal water supply agency, NAMWATER, whose mission is sull co
recovery of the water it supplies (Office of the Prime Minister 1997). Té& studied
water supply area is the central area, including Windhoek. The most exhaustiyas
the most recent study of the so-called emergency water carrier from the Kaveego R
to the central area. Currently Windhoek is supplied from dams and barehalearlier
study, the“Central Area Water Master Plan: Phaseol the Namibia Department of
Water Affairs (Joint Venture Consultants 1993) provides details of wapgliss and
demands and a simulation study of the system. The central system is exiamdiv
complex, extending from Grootfontein to Windhoek and potentially incuthe coast
at Walvis Bay. In 1993 it encompassed 12 regional state water schemestil@yexi
storage reservoirs, 12 groundwater aquifers, 3 purification plants, 14 majer
demand regions and 35 links which were pipelines and canals. Additdams,
aquifers and links were considered, which involved simulating the sysserg the
Water Resources Yield Model, developed by the contractors for the study, toexami
alternative configurations and operating rules. The 1993 study compared thef ylet
water system with projected demand. It concluded, or at least supportedseaomby
the DWA, that measures would need to be taken to meet projected demands, but not
unequivocally. It raised questions which led to the more recent study.

A more recent study of the Eastern National Water Carrier is even moredietai
alternative sources and demand scenarios for the central region. A new systghs m
Water Transfer Consultants Model, was developed for the project to allmhdnging
values of the parameters during the planning period. The design criterite fgystem
was to meet the shortfall in demand requirements with 100% assuredhyibédworst
year over the specified fifteen-year period (DWA 1997).

The central northern region is currently the subject of a reconnagssamdy of
alternative water supplies from the Kavango to a number of towns and arsgetibn
scheme. This area currently gets water from the Kunene River. Rural water is also
supplied by boreholes in this area of communal land ownership.

The coastal area around Walvis Bay, the only deep-sea port of Namibia, is the
subject of a current pilot study of desalting sea water. Desalinization will prodyce ver
expensive water to the consumers under a policy of full cost pricing, but idameids
to discover how much of their income people are willing to spend on their water
supplies. Desalted water could conceivably be provided to Windhoek, but it would
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mean a lift of 2000 m, which would be another test of the consamdlingness to pay
under full cost pricing. Outside the communal land areas, water to private farms is
supplied privately. The farms are large enough to hire numerous workers whose
settlements are supplied with water by the employer so that stiddstlbmestic water
supplies can be involved. Quantity and quality standards are enforced by DWA for these
supplies. The farms also provide stock water and some irrigationrop$.cNamibia
grows about two-thirds of its cereals consumption. Beside the DWA, which supplies
42% of the water used, the Department of Agriculture and Rural Develosongpiies

rural and local communities with 19% of the water used. Private supplies acoount f
39% of the water used.

Some mines are privately supplied, but more generally, industry and irrigatgel, |
scale agriculture are supplied by the government. The government suppliesnadsn
the distinction between urban and non-urban communities being defined kiristry
of Local and Regional Government and Housing.

Namibia does not have a National Water Master Plan that conveniently provides a
repository of statistics for researchers. Supply and demand studies caunntefdo
many of the urban water supply projects. Locating them is a task of searehiDgVi
library catalogué. NAMWATER is said to be the repository for theox' files of
documents from historic water supply studies in Nanfibife only supply studies of
rural, communal water concern the determination of demand for a waterimgopeed
on criteria of population and distance from water. When the locatica icater point is
determined, a borehole is sunk without any preliminary cost or fegsuilidies. The
design quantities for these boreholes are 25 litres per capita per day. Studesohave
that people in rural communal areas use 10 litres per capita daily with almost no
variation from place to place and over time.

Groundwater knowledge is far from comprehensive. Groundwater isedtural
connection with water supply plans. DWA has a survey of boreholes Idyayid depth
which is in a computerised data base accessible from the depastinénal network
(cited as unpublished in Lange 1997a). Lange (1997a: Table 2) shows the boreholes by
region which are experiencing long-term depletion, although the deplesion i
characterised not as a rate but by whether the users have any readily available
alternative supply. Roughly 90% of groundwater use comes from borehatesave a
“very serious depletion problénas defined by Lange. These are boreholes under DWA
management.

Two profound institutional changes will affect the demand for wateittzen way it is
supplied. The first is that a parastatal has been set up to supply watearipindustrial
and bulk water agricultural usetsThe organisation is called NAMWATER and its
mission is full recovery of costs of the water it supplies. As discusseeaNamibian
water users are heavily subsidised by the government. Demand will be affactetsi
are charged the full cost of any new supplies they are provided. This will mean that
users must be willing to pay what it costs to provide them with newlisspf heir

® The catalogue is available on the Internet at http://witbooi.nataecthgov.na/namcat.html.

4 Alexandra Puz, Planning Section DWA (interview Feb. 11, 1998)ta@t Hanjorg Drews or Martin
Harris <harrism@namwater.com.na>.

®|.G. Zijlma interview Feb. 10, 1998.

® Act of Parliament No. 12 of 1997: Namibia Water Corporation Act.
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demands will be tested and will undoubtedly prove to be less than if tlesiraus
subsidised by charging less than the full incremental cost of supplgngaéter. The
effects on demand would be even greater if full cost recovery instead of sulzsidisati
pursued on supplies currently provided, but this could prove to be so unptyailar
politics would mitigate against it.

The second significant institutional change is that rural water uséng icommunal
lands will begin taking operating and financial responsibibitytheir water supplies. A
new Directorate of Rural Water will administer the changeover, which is toimplete
by 2000. The Directorate will retain responsibility for investment in hereholes and
rehabilitation of old boreholes, but the communities will takeroesponsibility for
operation maintenance and replacement of the pump and all above-grdaiidtims.
In additigm to the nearly 6,000 boreholes in communal lands, ar®0@0 are planned
by 2004.

4 Strategic Issues Concerning Water Policy and Water
Sector Modeling

Although there is much rethinking evident about Namsbiaater supply strategy, the
documents available are laden with a variety of proclamations about watearehat
peculiar to living in a semi-desert environment but have little ihgaon the real
economic issues of water resource allocation, however much theysupgport the
political allocation of water and the rhetoric of urgency abouestimg in water
resource development. Deserts warp the thinking of planners whollyygicene from
humid areas. The following dubious pronouncements are found in the regeds ci
herein (Lange 1997a:1; Ashleyal 1995):

— water is the scarcest resource;
— water is the single most important constraint in economic development;
— water is the reason Namibia is so sparsely populated.

These are three extreme statements repeatedly found in the rhetoric of arid dreas, an
usually fall apart on further examination. For example, if water is theestaresource,
it should also be the highest priced, but ittisand if it is not the highest price resource,
it is not the most important constraint on development. The pothiatswater can be
provided in almost every situation imaginable at costs which suffice to allawbie t
used efficiently for almost any purpose. If development is consttaih is usually for
other reasons. In other words, abundant water in Namibia would not guarantee
economic development or a vast population. The UNIDO (1994) review of Namibian
industrial development gives the economy a very positive review witboae
mentioning water as a constraint or even as an important input, butcaliilyg
attention to the fact that water is second only to education in commitnifefuiseign
aid to the Namibian government.

As if to refute these statements, Lange (1997a:24) notes that the priceoiwald
not have an impact on business decisions in the manufacturing and seotoes s
because water costs are a very small share of total costs. These sectors represent the

"1.G. Zijima (interview Feb.10, 1998) cited the tables ffdRegional Strategic Operational Objectives.
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high value uses of water that one would expect to grow in a water short economy, if
there is such an economy.

One also finds policies and practices in evidence that reflect the desert pgycholo
which afflicts water resource engineers in this environment:

— the practice of giving huge subsidies to the most profligate water users and then
decrying their inclination to waste water;

— the failure to price water appropriately;

— the protectiveness shown toward heavy users such as irrigators.

These practices are not rational, if water is as precious as the rhetoric says it is

Indeed, if water were truly a scarce resource, the rigtesonomy would pay a great
deal more attention to the value added p&pfiwater in the various sectors. One finds
that the N$ added per>mvaries from 4.7 in commercial agriculture to 538.3 in the
service sector. In mining the value is 40 and in manufacturing 132 (Lange 1997a: Table
6). If water were truly a limiting factor and it were priced at its full @mental costs,
such extravagant variations in value added would not persist. The low value uses would
be squeezed out, and high value uses would expand. It might be argued that water could
not be transferred easily from one use to another but it has beerdpmintabove that
Namibia has the plumbing that would allow extensive transfers of water, if useds coul
be compensated for giving upheir’ water. This disparity points up the practice of
subsidising water use, but also suggests that water may not be as limiting as the
mythology claims. Appropriate models could show how water would be instue
Namibian economy if its price were equal to its full incrementsi.co

Namibia (and also Botswana) have in recent years shown a moraraisychology
toward their desert conditions, as reflected in new attitudes toward demancemanag
and recycling and in the abandonment of schemes like Botssv@pathern Okavango
Integrated Water Development Project. That Nanibimterest in (diverting water
from) the Kavango may be irrational is suggested by at least one obdeteeomist
Fred Greiner (1997:1) states thd&hase Il of this study should analyse in detail the
feasibility of using desalinated water to cover peak water consumption in Windhoek
when needed, making use of existing infrastructure (the pipeline from Smakdpto
Arandis and the pipeline from Karibib to Von Bach Ddn@reiner also observes that
Windhoek can tap mines in the Tsumeb area for water supplies.

The outcomes of models simulating and projecting the water sectorewlitgely
affected by the mindset chosen. The opposite of the desert mindset vgatbe is not
different’ mindset, which treats water the same as any other resource that is to be
efficiently developed among competing demands for capital and tefflmently
allocated among competing demands for use. If water is not differenghdrosses are
not something to be avoided at all costs but are to be approached as a problem in
minimising the costs of drought losses (and the nation is not willing to go to any
extreme to provide abundant and cheap water supplies at all times). This more positiv
mindset is reflected in many of the practices Namibia is currently pursuing with respect
to water pricing and reuse.

There are at least four possible levels or domains for water resourceimgodell

— the economy,
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— the river basin,
— the water supply system,
— the nation.

Developing a model of the economy and a sub-model of the water sector could be
appropriate.

— The Natural Resource Accounting project in Namibia essentially does thisefor th
natural resource sector and is using the water sector as a case study. Their model
would not necessarily be an input-output model, but would contain much of tee sam
information as a simulation study of the water sector. The Natural Resource
Accounting project identifies appropriate policy issues and vasabr a simulation
study of the water sector.

— Namibia is in the rare position of not having any perennial river basingnwish
borders, and of having a very meagre hydrology in its ephemeral bagm2% of
rainfall going to runoff and 1% going to inflow. Multiple purpose rivgasin
management may not be an issue because there is not the competition Betdeen
control, navigation, recreation, and water supply to be found in perenngl riv
basins.

However Namibia does have extensive water supply systems that link epheme
streams, boreholes and water carriers and which might be appropriate subjects for
systems modelling. The central and north central systems in particular arevextarsi
complex and are the focus of consideration for future investmentte@biility study
of the Okavango-Grootfontein link of the national water carrier (Water fBrans
Consultants 1997) and the reconnaissance of the north central systemvayn(DWA
1997) should be rich sources of data for modelling.

— Namibia also possesses the Water Transfer Consultants Model and a Water
Resources Yield Model developed for its Northern Water Carrier Stoayh of
these models can be rich sources for further modelling (DWA 1997).

Approaching these systems with optimisation in mind, throughcmbeection and
operating strategies, might reveal possibilities for incnepgields merely by changing
operating rules or introducing drought emergency routines (as Daniel i&tsedone in
the Washington, D.C. Metropolitan Water Supply Study, see McGarry 1983).tlmeano
case, the California water system is able to move water between the ehdsstdte
merely by altering diversions along the way.

— The supply system model could capture spatial details of a region \wiah gupply
nodes, rural domestic supply points and agricultural-industrial supply nédes.
always, there is a question of how much detail would be cost effective itiithate
model.

— It may be appropriate to consider modelling water allocations inntieenational
Kavango Basin in view of the Global Environment Fadlliollaboration with
OKACOM to study the basin in Angola, Namibia and Botswana.

8 The GEF is a financial mechanism that provides grants to assisiopierg countries to address
environmental problems to transcend international borders in fous: glehal climate change, pollution
and overexploitation of international waters, destruction of bickbgdiversity, and depletion of the
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— If international allocations were to be studied, then the study would necessarily
explore the potential for international disagreements and the proces$efor t
resolution. This would necessarily consider the elements of waterioatemd
diversion and the vulnerability of water quality and ecosystem ityefyr these
influences. There would be an opportunity to consider the basin astegmated
resource management unit to be managed for the joint welfare of the people i
Angola, Botswana and Namibia. The institutional obstaclesyooa this would be
formgdable, but the prospect cannot be dismissed on the basis of what we know
now.

National models offer opportunities to study the variables affectingrvelmands
and uses. By modelling demand as a function of population, indBD/capita,
agriculture, urbanisation and efficiency of use (see Asélegl 1995) it is possible to
capture the texture of the water resource policy issues arzedin to manipulate
outcomes. Among the issues that could be studied by a simulationiarfahatemand
are:

— the feedback loop between demand and supply via pri€ing;

— reallocation of supplies as a function of system operation withcorteection and
changes in pricing/efficient use;

— shifts in the location of population growth through altering theation of
investments in infrastructure and relentlessly pursuing margstl pricing of all
public services;

- introdtilftion of other policy factors such as those affecting desertificati@RCD
1996).

A national model might be an appropriate place to compare a strict efficiency
mindset against the choice of water politics dominated by desert psychology to the
consequences for investment and allocation decisions.

5 Conclusions

Assumptions and objectives are crucial in shaping the outcome of water styghés.
Models perform in response to their assumptions and objectives. r@ist has
reviewed a number of recent developments in water resource policy and planning in
Namibia. By taking them into account, in its models [IASA can sthéyimplications

of alternative policies on the development of water resources andeth@ionmental
consequences.

ozone layer. The GEF is jointly implemented by the United Nations Developnagrafme (UNDP),
the United Nations Environment Programme (UNEP), and the World Batyk//lmww.worldbank.
org/html/pic/GEF.html).

° Namibia has plans to apply to GEF for funds to conduct an envirdahierpact assessment of the
Okavango basin over a six-year period and which may be a step tmtegchted management of the
basin. (Interview with Shirley Bethune, DWA, Feb. 11, 1998.).

19 The Averch-Johnson effect could be explored, in which utilities Whiittio marginal cost price are
unable to recover costs of expansion and enter a loop of lowgricgs to stimulate demand which
creates the need for expanding the system.

X Namibian Programme to Combat Desertification was established inab@9i$ a joint initiative of the
Desert Research Foundation of Namibia, the Ministry of Enmiient and Tourism, and the Ministry of
Agriculture, Water and Rural Development (http://www.dea.met.gé?negrammes/Napcod.html).

72



The critical objectives and assumptions with regard to water develostnategies

in Namibia may be stated as the following questions:

Will water resources be developed according to the principles of economic
efficiency, or will desert psychology afidater is differerit prevail??

Will the greatest portion of water supplies be priced to users according to full cost
recovery principles now adopted by Namibia?

Will the potential gains from recycling of water supplies be fully eiigdt?

Will the potential be exploited for increasing yields of the integrate@msaipply
systems through optimal configuration and optimal operating ,ruteduding
drought emergency planning and the gains from optimal conjunctive use of the
surface and groundwater supplies?

What is the role of international agreement in shaping Naisilwater joint futures

on the Kavango River or, potentially, other international rivers?

The consequences of the answers to these questions can be vast in terms of the

investment Namibia makes in water resources in the next 50 years, @nohsnaf the
consequences for the shared freshwater resources of the southern Afican re

If Namibia were to act under the influence of a desert psychology, it would spend
immensely more resources on water development and have a far greater mifgact o
freshwater resources than may be rational.

If water is not priced to users according to full cost recovery rules, greaten&mo

of water supplies will be demanded and the desert psychology will be iforfce,
leading to ever greater schemes for water development.

If waste water is not reused up to the point where marginal benefits equgahahar
costs, more freshwater supplies will need to be developed because of ineffsgent

of wastewater.

If the optimal potential for system integration and operation iseaised, additional
freshwater supplies will be demanded. Irrational drougtritey will have the same
consequence.

An international agreement between Angola, Botswana and Namibia over the
management of the Kavango River system might deal with the allocatid
management of the river to the benefit of all parties. Withotltere may be strife,
particularly if Namibias interest in the Kavango waters for its central water supply
system compels Namibia to unilateral development of the Kavango supply.

There is a prospect in Namibia that water policies are moving in the direction of

greater efficiency. Evidence supporting this observation is presentgueaeding
sections of this report. Looking at the consequences of alternativepdi years into
the future, as IIASA can do, has the distinct possibility of influencingrémel tof water
resource policies in these countries.

2The principles of economic efficiency would lead to maximisation @it benefits of water resource
development or to minimising the costs of a particular wetsource objective such as the costs of
drought avoidance.
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LAND REFORM IN NAMIBIA

Lazarus Hangula

Abstract

In a furtive glance, Namibia may appear to be a country with limiteass tesources.
Such a view is, however, misleading. Despite the existence gé Bnd uninhabited
tracks of land, especially in central and southern parts of thaérgpitamibia is faced
with problems of destitution, squatters, land shortage, overangwdind land
degradation.

By introducing the system of private holding on land, the projection of European
history onto the socio-economic life of Namibia has created a duahsgétiand tenure
in the country, that is, communal and freehold land tenure systemsumaged by
colonial laws and racist policies, European settlers developed an urnednampetite for
native land. This led to unprecedented land grabbing and dispossesgiecially during
the period of South African colonial administration. Many Africansengushed away
from their ancestral lands and relegated to reserves or home(Begdastans)in the
periphery. This state of affairs alienated the black populaiispired rebellion, nurtured
nationalist ideas and lastly, led to the liberation struggle as well asabdiof the old
regime and independence. Namibia’s liberation struggle was as miuinddépendence as
for the “stolen land.”

After ten years of political independence, Namibia still seems to be farfeavayhe
dismantlement of the colonial scaffolding as far as land is coeteifhe commercial
holding is as stable as it was before because of its title deed, which is qufdigathe
country’s constitution and the exorbitant prices of its land markets. lfarderly falling
underBantustanareas are now called communal areas and are legally government land.
The majority of the black population (over 70%), whose livelihood largelyndispen
land, live here. Due to ecological constraints, some individuals have regofiiting
off what is generally communal land for themselves. This results mulitude of
conflicts over land in the communities across Namibia. In this connection Pat&khurs
(1996) bookResolvable ConflictThe Politics of Land in Namibiaetains its actuality.

1 INTRODUCTION

With a total land size of 824,269 kn(the surface area of the land covered by the
uninhabited off-shore islands and the cousterritorial sea waters excluded), a total
population of 1.4 million and an average statistical density ofrthébitants per km
(according to the 1991 census; GRN/NPC 1994), Namibia would appear to be an idyllic
eldorado in a world that increasingly faces serious problems of lamtagdoand
overcrowding. The low mathematical density, however, is delusive aodmies
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apparent when it is considered in the light of the cousmtgeomorphology and the
climatic conditions that, to a great extent, determine the settlemeaetngsabf the
population in the country.

Namibia has varied types of climates that range from barren and ahd sotth,
desertic at the coast (i.e. Namib Desert) and in the south-east (i.e. Kalahar), Desert
subtropical in the northern and north-eastern parts of the country. Duertaviirage
temperatures, these types of climates impact differently on the averagel annua
precipitation in the country. The precipitation in Namibia varies fd@®® mm-500 mm
in the north and north-east (i.e. Caprivi, Kavango and former Owamboland lasswel
the Otavi-Grootfontein-Tsumeb triangle), 250 mm - 400 mm in the centrdhhig) to
almost 0 mm annually in the Namib Desert (Leser 1970:199-200; Siiskonen 1996:293).
In non-desertic areas the abundance and exuberance of flora and grazing as well as th
availability of water are, to a great extent, influenced by the local comslitof
precipitation. However, théappearance and conditions of the desert are determined by
the quantity and distribution of water, whether from local rdliofathe periodic flow of
the rivers entering the region... [M]ost water in the Central Nanaibed] rivers derives
from rainfall in the Namibian highlantig¢Kinahan 1991:5).

Coupled with the local geomorphology, these climatic and pluviometraoalitions
determine the ecology and create an enabling environment for human living and
economic space drebensraumas Leser (1970:199) called it. They also influence the
types of quality and quantity of products that can be produced in an area (Carter 1968).

For historical, political, economical and legal reasons, landamibia is unevenly
distributed between descendants of the white settler community and those€mb#ily
black) indigenous communities. While the white community, which makes up only 11%
of the countris total population (GRN/NPC 1997), occupies about 60% of the total
useful land (Adam and Werner 1990; Republic of Namibia 1991), the black community
occupies only 30% thereof. Moreover, the emerging high and middle classeg gmo
black community are also shifting their economic and land tenure groBedsuse of
its economic and emotional value, land in Namibia was the cause of degicabnial
wars between the Germans and the indigenous communities of the Namas, Hereros and
others in the pre-colonial period (1888-1906), and later led to disparitydrhtading.

Later on, this tenure disparity between the natives and the seftenunity led to a
protracted war of independence which lasted from 1968 to 1989.

Although the war has ended and, with the implementation of the United Nations
Resolution 435, the country attained political independence on 21 March 18%hean
policy of national reconciliation was enshrined in the preamble of thmtgts
constitution, the scaffolding of discriminatory colonial policiegareling access to land
and other economic means still remain intact to the dismay aohdljerity of the people
in the country, including the powerful umbrella of the National UniorNamibian
Workers and part of the parliamentary official opposition. Adding ®dtate of affairs
are some post-independence socio-economic phenomena and trends such as the illegal
fencing of communal lands (Tapscott and Hangula 1994) and the eviction of farm
residents. Similarly worth noting are the claim of ancestral land by desjpendtess
and minority indigenous groups (Hangula 1997) and the promising conservancy
programme, which is part of a new attempt to re-introduce véldffthe communal
areas for cultural and economic reasons, that is, as a means to enable the contmunities
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benefit from their natural resources. These trends also aatetib the reduction of the
volume of the arable and residential lands as well as that of the commons and
rangelands, thus making the sharing of and competition for thedrdiaitle resources
difficult.

At least 65% of Namibia population lives in the rural areas where the dependency
on land to make a living is still very high. In this regard it igada that in the long run,
for a non-proletarianised and rural-based majority, destitutioanof inay create socio-
economic problems. This is alarming as it may cause the policy obnahti
reconciliation to dwindle at best, or collapse at worse, if the mattetiaddressed with
the care and urgency it deserves (Pankhurst 1996).

Land reform is, thus, aine qua nonf the country is to leave the ghost of the past
injustices behind, reconcile and enter the path of socio-economidopent as it
faces the challenges of the new millennium. In order to be successfulelfmnth in
Namibia needs to be genuine and far reaching. That means, it has te rdw@res
imbalance of the past by not only (1) facilitating access to land for twbese
livelihood depend on it, (2) guaranteeing a secure tenure for the ceymbyr both in
rural and urban aredshut also (3) by addressing the issue of land administration and
management, including taxation and the protection of the environment and
biodiversity? Moreover, in such atiextremely arid and drought-proneountry like
Namibia (Deverewet al. 1995:5), a complete land reform can only be achieved if an
attempt is made to establish a reform linkage between different formadtie, the
resettlement policy and productivity through a broader and well designeédise plan
for the country.

2 History, Politics and the Law

The present debate and analyses of land reform in Namibia and beyondtere bet
understood when considered in the context of the cdgntigtural as well as social,
political and economic history, both old and contemporary. Diffegme climate, the
disparity in precipitation and ecological chains have traditior@hditioned the human
settlement, thus considerably impacting on natural population distrb patterns
throughout the country.

The earliest inhabitants of Namibia are believed to be the Khoisan spealkage
group of hunters/gatherers who settled and led a nomadic life on the edtfes of
Kalahari and Namib deserts some thousands of years ago. Later, rifagionagroup
was followed by a group of pastoralists who occupied the central parts of what is now
the Namib Desert (Kinahan 1986, 1991). They were subsequently followed bypa grou
of agropastoralists who settled in the northern parts of the country videicause of the
pearl millet staple food that is produced there) is today known a®mhghangu
Corridor and which extends along the northern border from the Zambezi @aibavi
to the Kunene River in the western end of former Owamboland. Although verg elasti
in the early period due to the demands of an economy that was predominaatiyoba
the movement and erratic nature of the relevant natural resotttaegula 1997), the
area where these groups, or rather their descendants, settled formed the home area of

! The planned, new flexible land tenure in Namibia may offer a soltdititis problem.
2 Article 95(I) of Namibias Constitution.
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specific indigenous communities (Leser 1982:17-18). Before the Europearioimtrus
land use by all Namibian communities was (and is still) predominantlgdbas a
communal land tenure system (Gotthardt 1927; van Warmelo 1962; Siiske@én

2.1  The European intrusion and the dynamics of its land tenure

The European intrusion into south-western Africa in the period of preclusive
imperialism was mainly geared towards acquiring land for the colonial establishm
This is elucidated by the fact that the very first acts ever concludeckdretnative
communities and colonial settlers throughout Africa were almost exclusigabyerned

with land (Hesse 1905, 1906). The existence of vast uninhabited tracks of land,
combined with a humanitarian and very liberal system of landcatibn and a
comparatively weak technological system of defence on the part of the native
communities encouraged the intruders to grab more and more land frordigenaus
peoples, thus lastly leading to insurgence, wars and effective colonial occupation
(Grinder 1985). In most cases the implementation of the colonial policy of Hutiedf
occupation went hand in hand with the transformation of native landstateland or
crown lands,which were earmarked for allocation to those settlers who helped the
colonial state break the resistance of the natives or for use by the state. Histdnigally t
state of affairs also applies to Namibia and contributed to the emergenciiaiftspe

of land tenure system in the country.

2.2 Land tenure systems in Namibia

John Bruce (1993:1) defines land tenuréthg terms on which land is held: the rights
and obligations of the holders of the land. It is a legal term and rigamght to hold
land” The ways through which persons can hold land may, however, diffar f
country to country, or even within the same country, as a result a-sistorical
processes.

As tenure issues determine the (rights) relationship between the hadeand the
property, they are alseo ipsolegal issues. Tenure issues do not refer to the volume or
quality of landper se,but due to their intrinsic relationship with productivity and the
livelihood, the issue of quantity and quality of land also plays an i@porble in the
land question. Hence, the issue of land value may differ from one ecoregmeerto
another, and from one land tenure type to another.

There are three prevalent types of land tenure in Namibia today: comfaundal
tenure, freehold and leasehold. While communal land tenure and coialmand
tenure are antithetical to each other, the leasehold reflects a cert@n pdisynthesis
between them. These tenure types reflect the property (rightspmslap to land both
as property and as resource to a holder, or user.

2.2.1 Communal land tenure

The customary tenure (also known as traditional or communal tersur)type of
holding in which land is considered to be the property resource mbers of an entire
community. Communal land use is, thus, a form of utilisation of lawdoa usufruct of

78



land-related natural resources that is accrued to an individual by virtis of her

belonging to a community which is the customary legal owner of suchllatitis form

of tenure, whoever is a member of the communityugatis mutandigntitled to the use
of such land. For members of this community, land iee® communegBromley

1992:458).

This fact notwithstanding, howevaspmmunalland tenure is also a property regime
which involves substantial control, access, use and management of lande by th
community through community institutions (Bruce 1993:8).

In general, communal land use is indicative of the predominance of &-haised
system of economy and utilisation of land for different forms of pyneronomic
activities, such as the collection and gathering of nature products thitfeughnting of
wildlife, grazing of livestock, cultivation of crops, community mip or dwelling. Land
use in pre-colonial Namibia was also predominantly communal with moshgoities
being involved in hunting, pastoralism, subsistence agriculture, etc. Up feetiod of
European colonial intrusion in south-western Africa in the mid-1880s, thailmgv
land tenure was communal in Namibia, including Rehoboth and the epRepublic
Upingtonia (1884-1885).Subsequent to the European intrusion and the establishment
of colonial settlements in the territory, a new property concept and regmaeding
land law was introduced in Namibia.

An important characteristic of the communal land tenure systeits isuance of
primeval humanitarianism, which considers land as an open access resource to which
everyone is naturally entitled to have access to be able to make a living. Hoagever
elucidated by the theorists of theeagedy of the commdn(Hardin 1968), the policies
of this primeval humanitarianistic land tenure system may falhgrto vulnerability
when confronted with a divergent, individuocentric and more speculativetdeode
system as is the case with commercial land tenure. That is what happenetieafter t
(European) freeholding or commercial land tenure system was iogddo Namibia.

Conceptually and formally, homelands disappeared when the legislatioercing
the third tier authority and the 1968 Bantu Nations Act was repelled by the Namibian
Constitution (Schedule 8) at independence. However, some scaffoldicglarfial
strategic planning still remains intact with former homelands now@a@s communal
areas, despite the creation of new administrative regions which ahhar geographic
entities. In addition; police-zoné restrictions of the old regime are being perpetuated
by the so-called veterinary fence, which prevents the export of meat amd fom
communal areas into the commercial area, but not vice-versa, although calnaneas
have also become commercial areas of some kind. This state of affhipgevents
60% of the country population in the communal areas from having access to better
agricultural market prices in the commercial area.

In terms of their philosophfdantustansor homelands were designed to control the
natives and to serve as labour reservoirs for the supply of manpowerféortis as well
as the public and private sectors of the colonial establishment. Despite this fact,

% This was a temporary settler huntapublic’ established by the Thurstland Trekker Boers who, while
fleeing the British jingoism trekked in a long march from areas ingtrigary of todays South Africa to

an area in today south-western Angola known as Humpata. The Republic t4pilagenclosed the area
today occupied by the towns of Grootfontein, Tsumeb and Otavi.
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however, in terms of land policy, they guarantee access to land for amoilig
purposes for the majority of the courigyopulation.

2.2.2 Freehold and colonial exacerbation of land acquisition

John Bruce (1993:10) defines freehold tenure or private ownership of |&adtesure
under which land is held free of any obligations to the monarchyate, stther than
payment of taxes and observance of land use controls, impodesl pultlic interest.

The holding of land under this tenure system can be individual ortoedlec

The projection of European history into Namibia, as in other parts of theaAfr
continent, happened at the peak of the Industrial Revolution, when Europe
industrialisation required new products, productive units and markatgh&oreason
land became the focal point of the colonial enterprise. Imgesf the 1815 historic
Vienna Congress and the politics of the concert of Europe (Holbraad 18dfhgart
1974), however, land in Europe could no longer be acquired through the claasg me
of conquest and occupation, hence, the option of European powers to bid for colonies in
other continents, especially in Africa, thus inaugurating the onset eofage of
preclusive imperialism (1870-1914). The bid for land is also highlighted by theh&ict t
all over the African continent the creation of colonial territories pr@seded by the
establishment of settler colonies and (private: individual orpemy) estates or land
holdings. But owners of such land holdings were not always ospibie For instance,
A.C. Luderitz, who was the first German ever to acquire landideritzland or Angra
Pequena- in Namibia, and who laid the foundation for the establishment ofirtste f
German‘colony’ in Africa (Luderitz 1946; Holst 1941), does not seem to have ever set
foot on Namibian soil.

The encounter of an indigenous land tenure system that is humarstariand not
based on a system of property registration with a land-hufgmshold-oriented and
militarily highly equipped settler community soon made the inogmwhite settlers
“voracious for lant in Namibia (Fuller 1992:10). This also caused the land of the
native communities to be successively grabbed. As a resultpmmon theme of
Namibias colonial history has been the loss of land by indigenouslgsetp white
settler colonists (Fuller 1992:17). This trend began with the Germans in the early
1880s and reached a critical point at the outbreak of the German-Nama and German-
Herero wars and in the German dispossession policies in the aftermagseotiionial
wars (DKGG 1890-1910).Following the introduction of the system wéservesfor
natives (Adams and Werner 1990:4-14) and the creaticroein landsby the German
administration in the aftermath of the colonial wars, white areas started emarging
Namibia.

The changing of flag and government in Windhoek in 1915 as a consequence of an
overturn in the balance of force at the beginning of World War | in soutfeoa and
the onset in 1920 of the mandate arrangement of the Versailles Conferencengegardi
colonial territories of Germany did not alter the trends of cololaiadl policies in
Namibia. To the contrary, South African expansionistic, annexatiom@iad racialistic

4 Deutsche Kolonialgesetzgebung, a series of volumes contdiegigjation applicable to German
colonies.
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politics exacerbated and, lastly, polarised the land question up to the dateibfa$a
independence.

Indeed, South Africa considered its mandatory power over the then South West
Africa on behalf of the British government a welcome move to enatdesiblve some
of its social problems at home through a massive resettlepregramme (Fuller
1992:33-39). This so-called Land Settlement Programme of the South African
government was introduced as early as 1920 in Namibia and was designed to benefit the
poor segments of the white population in South Africa. Similarly, thel [Board was
also establishetiwith the dual purpose of managing the Land Settlement Programme
and of overseeing the use of open government groRddler 1992:36). Moreover, the
Land Settlement Programme not only provided for the resettlerhestites from south
of the Orange River into Namibia, it also slowly and systematicallyagethto push a
considerable number of Namibsablack population off their land. Table 1 shows an
exponential increase in the number of white people and an arithmetical bigners
shifting of land from the hands of the Africans into the hands of thepEarosettlers in
the territory, from a customary community land tenure to a private@ammercial type
of land holding.

Table 1. Growth of white farms in Namibia, 1913-1962. Source: Fuller (1992:37).

Year White population Number of farms Area in hectares

1913 14,830 1,138 11,490,000
1935 31,800 3,255 25,467,628
1946 37,858 3,722 27,413,858
1955 49,930 5,050 37,868,124
1962 72,000 5,500 39,812,000

At the time of independence, the areas with customary tenure became known as
communal areas while those with prevalence of private holding became known as
commercial areas.

3 Communal Areas

Despite the traditional concept of land as a communal property resource prevailing
among the indigenous communities, freehold, a new legal concept cdthding,
making land the property of an individual or family in perpetwuitgs introduced in
Namibia. Henceforth there are two types of land tenure coexistingeircahntry:
communal and commercial land tenures.

Today, customary or traditional land tenure is prevalent in thosss ahat were
reserved for use by members of the coustipdigenous communities. For historical
reasons, areas of traditional land tenure in Namibia partly coincided witbnies dreas
of the indigenous communities and with the Bantu homelands of the eidgogriod
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(Hangula 1994:9), as they have been successively defined and readjusted by the
administration since the early days of the colonial administration.

The reallocation of land, which was carried out during the colonial periodheattai

its apex with the Odendaal Plan of 1962 and its implementation throwgh th
Development of Self-Government for Native Nations in South West Africa Act of 1968
that formally established Bantu homelands in Namibia. The end-profilnis é\ct was

the creation of twelve autonomous ethnic entities in Namibia that headwtfite
governments in Pretoria and Windhoek moving the strings of power in thedraaelf
Owamboland, Kavangoland, Eastern Caprivi and Caprivi Region, Herdr&last and
Hereroland West, Tswanaland, Namaland, Rehoboth Gebied, Damaralahkd)aKd,

and Bushmanland, which were formally established later on (see Appendix Map).

3.1 Owamboland

With an area of some 5,607.2 kmr 5,607,200 ha, the Owambo homeland of the
Odendaal Plan hosted one half of Namigipopulation. The endemic water situation in

the area during the dry season was partially solved through the construction of the
Owamboland Water Canal and the Ruacana Water Pipelineaftee dhannels water

from the Kunene River at Kaluheke in Angola and Ruacana to the more aridbfireas
central Owamboland. Although poor in minerals (with the exceptionl)f 8s area is
naturally fertile due to its geographical location in the centre of the Kiubelta.

The main economic activities of the people in the area revolve around crop
production (mainly pearl millet oomahangusorghum, melon, watermelon, pumpkin,
beans, groundnuts, etc.) and livestock production (mainly cattlés gnd donkeys).
Although the area produced enough food for the sustenance of the local population in
the past, today, due to migration of the potential labour force fromtoutaban areas,
the yield from traditional agriculture is insufficient to covee fbod needs of the local
population. Additionally, because of population growth, the amountadfledand has
decreased considerably, thus rendering it unsuitable for extensive agriculture. As a
consequence, the majority of the population can no longer produce enough for
themselves. They need some remittances from relatives whio &rmal or informal
employment, pension, etc., to supplement the food harvest freriietdls and enable
them to make a living (Devereuat al. 1995:83-84). The former Owamboland is
currently going through an important phase of economic transition and social
transformation, from traditional subsistence agriculture to an enteprédased
economy. Subsequent to post-independent regional delimitatibae, former
Owamboland was divided into four administrative regions: Ohangwena, @tiush
Oshana and Oshikoto regions.

3.2 Kavangoland

With a size nearly as big as the former Owamboland (i.e. 4,173.61k# 170,500 ha)
the former Kavango Homeland hosts only 6% of the colswigtal population. The
region owes its life to the life-spending waters of the (Cubpi@vango River, which
also forms the boundary between Namibia and Angola and greatly influémees
settlement patterns of the population of the region. As a result theitynagd the
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population of Kavango lives in the perimeter of the Kavango River.iffieeor is, to a
great extent, uninhabited or is sparsely populated (Adams and Werner 1990). Ghe regi
is one of Namibiss rare greenbelts. The soil is good for crop production (e.g. pearl
millet, maize, groundnuts, melon, watermelon, cotton, etc.) andiviestock rearing
(mostly cattle and goats) (Odendaal Commission 1964; Leser 1982). Thealsger
provides some fish. The region is a target of extensive government l@galcu
development programme projects, on the one side, and of commuesyryoprojects,

on the other. Because of its abundance in wildlife and handcrafts, the a¢gpohas the
potential for conservancies and tourism.

3.3  Eastern Caprivi and the Caprivi Region

Situated between the Zambezi River in the east, the Mashi/Linyanti Ritbe iwest,

and Lake Liambezi and the Chobe River in the south, EastemvidagfNamibids best

served region as far as water resources are concerned. Together with the Kavango
Region, Eastern Caprivi is one of the coutgmare greenbelts. After independence the
former Eastern Caprivi was administratively fusioned with former WesBaprivi,

thus forming the Caprivi Region. The region has an area of 19,532akrh its
population makes up 6% of the counsryotal population.

Because of its interpotamic geographical situation between perennial rivers
(including the Kavango River), the Caprivi Region is a veryiléedrea where maize,
pearl millet, melons, pumpkins, groundnuts, etc., can grow abundantigai©1947).

In fact, agriculture is the main economic activity in this region. Buice time
immemorial, people living along the rivers are involved in two foohsgricultural
activity, namely rain-fed cropping and winter gardening. The rain-fed édigrieu
concerns all local farmers and is practised on the higher grounds. The widtgniggr
is practised in river beds by those villagers who are close to rivers. FresHistaey
has also been an important economic activity (Tvedtel. 1994). The region also has
the potential for forestry, tourism and commercial agriculture.

3.4 Hereroland East and West

The drama of colonial land expropriation affected the Herero and the Nama
communities in a singular way, as 75-80% of the total land of these commuweties
confiscated. The Herero community was not only subjected to decimatongadatars

at the turn of the 19th century, but also saw a considerable number oéntbens
heading into a long colonial diaspora which lasted nearly one hundred yéars. T
survivors of those wars were confined to reserves while their daucd cattle were
confiscated or were turned into crown property at the beginning of the sationi

The Hereroland of the Odendaal Commission consists of different poackéind
sparsed across eastern, central and western Namibia (i.e., Aminuis, Hereroland East,
Hereroland West, Omatjete, Ovitoto, Otjimbingwe and Otjombinde or Rietfon
Block). Together, these pockets of land form what is today known as the Herero
communal area. While Hereroland East and Hereroland West are bigger tracks of land
covering hundreds of square kilometres, Omatjete, OtjimbingwéotOy Aminuis
(Omongwa), and Otjombinde are small portions of land surrounded by comimercia
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farms. Livestock, mainly cattle, goats and related industrieibasis of the traditional
economy of the Otjiherero-speaking community. In an area with such an ecomaisic b
and where the aridity of the climate, the paucity of the rain angdhesity of the soil
are relatively accentuated, wide, open land is an important andmesi@source. The
Odendaal Commissios Hereroland had an area of about 5,899.68dwrB,899,680 ha.

3.5 Tswanaland
As regards the Tswana-speaking community, the Odendaal Commission recommended:

That the area known as the Corridor, approximately 155,400 hectamedeint and
situated between the eastern boundary of Aminuis and the westendabpuof
Bechuanaland be assigned to the Tswana group as a homeland to be known as
Tswanaland. (Odendaal Commissit#64:380)

Notwithstanding the above provision, the Commissomecommendation also
contained restrictions according to which no self-governing authorityidbe given to

the community and thatuntil such time as their numbers and development justify the
assumption of greater responsibility, the magistrate of Gslsdaiuld exercise judicial
authority” In fact, until Namibias independence, the Corridor had not evolved to a self-
governing homeland. Quite to the contrary, today it is serving both as aggaazan for

some big communal farmers and partly as a resettlement area for a community of
destitute Namibians who were ejected from the surrounding cosiaheiarms
(Hangula/GRN 1992).

3.6 Namaland

In pre-colonial times, as well as today, Namaland is not aryrstcio-political and
geographic entity, but rather an anthropological linguistic concept idgnohity of
language and culture for different communities (Berseba, Bethanidmeori;
Hoachanas, Vaalgras, etc.) in southern Namibia. The total size of the area allocated t
the Nama-speaking communities of southern Namibia by the Ode@daahission is
2,167,707 krhfor a population estimated as being 34,806 persons or 6.62% of the total
population. Due to general land scarcity in areas such as Amperbo, Hoachanas and
others, and because of the extremely arid conditions of the area, the econosityc act

of the communities in the southern communal areas is predominantly baatnog

with the more frugal and drought-resistant small stock (i.e. godtsiaep) although

some cattle can be found in areas such as Vaalgras. Although after independence the
government purchased a few farms (e.g. Voigtsgrund, Mara, etc.) in the areatl® reset
landless people, the total size of the communal lands in that part ofuheyctoday

still reflect the policy scaffolding of the Odendaal Commission.

3.7 Rehoboth Gebied

The Odendaal Commission proposed an area of 1,136,028 ha to form the homeland of
the then 11,257 Rehoboth Basters and Kleuringe who made up 4.56% of the total
population. The core of economic activities in urban Rehoboth tean professional
skills such as carpentry, building, welding and other small industriesyedisas
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technical services. Because of the arid climate the economic activitiemloRalnoboth
is also dominated by small stock farming, as is the case in most communal ateas of
territory of the Great Namaqualand of the pre-colonial period.

3.8 Damaraland

Damaraland was allocated an area of 4,799,0%1dsva homeland for the then 44,353
native speakers of the Damara language, who made up 8.43% of the total poptilation o
Namibia at that time (Odendaal Commission 1964:29-37). Because of its arideclimat
and geographic situation on the edges of the Namib Desert, the economic basis of th
communal area Damaraland consists of small stock farming, mainly ghatar&a also

has big touristic and mining potential. The valleys and plains of the bl@awi Ugab

rivers also show some potential for agriculture.

3.9 Kaokoland (or Kaokoveld)

An area of 5,702,219 Knwas earmarked by the Odendaal Commission as a homeland
for the then 9,234 Himba, Tjimba and Hereros of Kaokoland, who made up 1.75% of
the total population of Namibia. The economy of this hilly ar®aased almost
exclusively on livestock rearing, especially cattle and goats. Because of itsgrime
beauties (e.g. river landscape, waterfalls and local culture) thelsodaaa the potential

to become a centre of touristic attraction in the country. It also has theigidi@ttost

the hydroelectric power of the country.

3.10 Bushmanland

For the then 11,762 San population who made up 2.24% of the total population, the
Odendaal Commission set aside an area of some 2,392,67T&day, half of this
territory is set aside for the resettlement of the (Herero)metucommunity of the long
colonial diaspora in Botswana. The economy of what has become known as
Bushmanland is based on wildlife and veldfoods. But today, aided lynalagand
international NGOs, the area is experimenting with agriculture and conservari@es. T
area is also a potential tourist destination.

4 White Farming Area

In the apex of the implementation of the Odendaal Plan, the tenrtome police zone

was set aside for the white population, who at the time made up 13.97% of the total
population of Namibia. At the attainment of independence the area under the
administration for whitebecame officially known as the commercial farming area.

Because of the constitutional rights of freedom of movement andnsetitigArticle
21 of the 1990 Namibia Constitution), people may now easily move froen on
communal area into the commercial area and vice-versa, and establish residence
wherever they want. In spite of thelsgapef rights, discrepancies still exist between
communal and commercial areas in terms of employment and housingetaeis well
as municipal services. But, unlike in the past where race was the main limitingifactor
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the access to land in the commercial area, today it is the purchasing capacity of a person
that keeps the scaffolding of these two economic areas intact.

5 Leasehold and PTO °

Because of the nature of todayglobal (and multi-national) economy, which is
constantly on the lookout for greener pastures, it may beibgfitiat for non-national
institutions, land is leased for a number of years rather than boughtlhoh lprivate
holding in perpetuity. Such an arrangement may be more recodale for the lands
under communal tenure.

6 Land Reform

The preceding sections have tried to expose facts and explain the processes that led to
the land problems of todayNamibia. These facts ought to serve as a point of departure
or, at least, as preambular considerations for a genuine process of land Petaim.

23(2) of the Namibian constitution provides the framework forrsigon to“redress

social, economic or educational imbalances in the Namibian society avigirgg past
discriminatory laws or practicésOne such imbalance that affects Nanidigocial

fabric is the land question, which dominates the daily headlines ad¢hkrhedia. One
possible step to overcome the imbalance is an effective land ref¢wencreation in

1990 of the Ministry of Lands, Resettlement and Rehabilitatissporesible for land
issues and the resettlement of the destitute at independence, was a decisive byt certainl
only exordial step in the right direction. In an initially ralyigdolarised society like the
Namibian society at independence, one ought to inquire: On which areas afsian
should the envisaged reform focus?

Because of certain socio-economic intricacies of Narnsbland question, land
reform ought to be as comprehensive as possible. It should include isdues sucess
to land, types of tenure, tenure security, resettlement of neadie$s citizens, land
administration and management, protection of environment, ecosystTds
biodiversity as well as land dispute resolution mechanisms. Judging lyatdand
policy document (GRN 1997), the government seems to have iddritie most crucial
areas that need to be addressed. There are, however, some latent but burning issues,
such as the maximum permissible size of a landed property per individual or Househo
land accumulation, land markets and so forth, that also need to be addressed.

6.1 The issue of restitution or compensation

Contrary to the steps taken by South Africa, where there is some form of icastitut
land expropriated from the indigenous communities during the colonial p&tadibia
has ruled out any form of compensation or restitution, opting adstnly for a
resettlement programme. By doing so, Namibia is trying to avoid legadaicies

®> Permission to occupy waslis the type of leasehold in use in Umipred settlements in communal
areas. Currently, it includes the lease of communal land, which isfarsbdsiness (i.e. gain) purposes.
Leasehold is in use in proclaimed settlements (e.g. towns) andw@asthe freehold system. In the
Namibian context, PTO is comparable to leasehold. While leasehold isvfionesgial areas, PTO is for
the communal areas.
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inherent in conflict of rights, which might arise from multiple lardiras. The only
great difficulties and irony of Namibia approach is that most government resettlement
activities are carried out on the already overcrowded communal areas. Foresxaepl
community of (Herero) returnees from the long colonial diaspora (in Boégwead to

be resettled on communal lands at Gam.

6.2  The aporia of Namibia’s land reform

The land tenure regime which prevailed before Narishizdependence is well known.

So is the projection of the racial relation in the landed propkaryd, as the most basic
resource and more so for a country whose national economy depends on natural
resources (e.g. agriculture, fisheries, minerals, tourism, and hydrogower catalytic

agent of development. Since land was also the main cause of the libagation
struggle (Republic of Namibia 1991), any meaningful socio-economic reform should
also be geared towards redressing the imbalance in the land need, distr@naiuse
(Republic of Namibia 1991).

Namibids land reform, like any other socio-economic reform in the courgry,
subject to the imperatives of the policyrational reconciliatiorthat is enshrined in the
constitution (Preamble) through which former enemies, or adversaregncouraged
to live together and work for the building of a new, prosperous and peaceful nation.
However, this noble intention of the national reconciliation gotannot dispel the
difficulties and hurdles inherent in the social, economic and alliteform Namibia
has to go through to build a new society based on equal opportunity (Article 95).
Furthermore, there are some socio-economic variables, such as the paodedy
rights of the formerly advantaged, that the fathers and mothers of thebilliami
constitution deemed necessary to be maintained, probably for kieo$anational
reconciliation as well as the couriypolitical and economic stability. Thus, the policy
of national reconciliation and the constitutional right to propertyi¢ksr 16) seem to
have been conceived as practical measures to create confidence in a polarised post
society. Indigenous communities and trade unionists see this approach as being not only
one-sided but also appeasing in regard to the prevaiiatgs quon the land question.

On the other hand, to be effective, land reform in Namibia neede taried out
within the context of law. But there are not only grievances on the fidwe progeny of
the dispossessed, but also resistance on the part of the new landlords.nieughthe
supreme law of the land only allowexpropriation of propertyin the public interest,
subject to the payment of just compensatiphrticle 16).

As things now stand, land reform in Namibia is presently basedrea important
but shaky pillars, namely (1) the availability of marketable landii{&)availability of
funds to acquire such land; and (3) the quality as well as quantity of thefi@ned.
Consequently, by subscribing to the market principleithing seller, willing buyerthe
land reform becomes a reactive exercise, submissive to the drives of the market

® Namibids State President S. Nujorseopening address at the National Land Conference, which was
held in Windhoek, 26 June - 1 July 1991.

" See 20. and 21. of the Agricultural (Commercial) Land Reform‘éatcompulsory acquisition of
agricultural land (GRN 1995).
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principles® Together with the fencing off and degradation of lands in communal areas
as well as the increasing scarcity of the resource land in the communal areas, where the
majority of the population lives, this fact creates social tensions in the aaitgnuasts

some doubts and raises impatience about the ability of the governmemgaboiut

land reform under the present constitutional and legal framework. didubt is also
variously expressed by the Namibian Trade Unions. This state of mind asmigeriot
conducive to the main political aim of the social reform in the couthat is, national
reconciliation.

Another land reform anomaly lies in the different exordial approachggextiby the
government in its handling of the commercial and communal lands. Commencial la
appear to be mythicised as untouchable, while communal lands were declared state
lands. Based on Schedule 5, Article 100 of the Namibian constitutioedvelse
ownership and control of the communal lands, which were perceived to be
“Representative [i.e. third tier] Authoriy property, by the Namibian government at
independence. These two constitutional clauses (i.e. Schedule 5 and Articlalsb00)
nationalised all other lands of public interest that are not privatehed, such as, for
instance, nature conservation areas, game parks, water reserves, national roads, etc.

Although noble in intention, the inclusion of the communal landfhénpackage of
the “sovereign ownership of natural resoufcesay, however, pose some problems
regarding property rights. First, thite factonationalisation of communal lands was
done in total oblivion and exclusion of other lands which are unddfesent property
regime. Secondly, it focuses on the minor portion of the cowntaynd. Thirdly, this
move means thate jureindigenous communities of Namibia do not possess land in the
land of their ancestors, while the progeny of settlers has recognised titetoidand in
the country by virtue of historical legacies and colonial laws and rightstiig the
vesting of communal lands in the Namibian State also cause somenmsobfea
practical nature related to security of tenure for the indigenousgdaphe absence of
any protective legislation, the state may feel at liberty to make use of its gpoiver
“eminent domain- the power of the state to take land with or without the consent of
owners or holdér (Mathuba 1995:3} to acquire any portion of communal land as it
may wish.

Through the mystification of the commercial lands, exclusion of any kihd
restitution, and its subscription to thailling seller, willing buyer principle, the
government may seriously manoeuvre itself into an aporia or legaindbin land
reform from where it may find difficulty to get out so easily.

7 Conclusion

Land in colonial Namibia was characterised by many historical, politicalsanib-
economical imbalances. Post-independent Nahsibénd legislation has many issues to
address. These include access to land for all, and more so for the poor and the
disadvantaged. These constitutional issues of equity, affirmatiaedétticles 10 and

23) and security of tenure in all tenure regimes in the country oughtadpessed. For

8 See 14(1) of the Agricultural (Commercial) Land Reform A8ubject to subsection (2), the Minister
may, out of moneys appropriated by Parliament for the purpogsira [...] (2) (a)-(d) any agricultural
land [...]' (GRN 1995).
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that to happen, a conducive atmosphere needs to be created. Goatlwil gperation

by everyone are an essential element for such an atmosphere. But forentamdh
question in Namibia is characterised more by the absence than by any clear and
significant act of land reform. In the light of the interest arel émotions attached to

the resource land, much more could have been done to hastefiotime process. The
Communal Land Reform Bill currently under discussion in the parliamsecgrtainly

an important legal step, which will contribute towards the lexfdrm process in the
country.
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Appendix

Map of Namibia, according to the Odendaal Plan of 1962.
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A FREEDOM UNCOMMON: THE DEVELOPMENT AND
CONSEQUENCES OF NAMIBIAN CLAIM TO ITS EXCLUSIVE
ECONOMIC ZONE

Lauren E. Hale

Abstract

The rapid development of the marine fisheries industry has large implgdtorthe
coastal management, employment, migration, and health conditions in NaFaibia.
hundreds of years, due to an ambiguous definition of territorial rigffitthe coast of
Namibia, foreign fleets heavily fished its waters, rich with hake, hoesekerel, pilchard,

and anchovy. Since independence in 1990, Namibia, a recognised sovereign state, ha
claimed and identified its valuable marine resource and has woiligehty to enforce

its marine territorial rights. Employment prospects, job security, migdation patterns

are all affected by the changed management practices of the indwitryhighly
increased migration to Walvis Bay. Among employees in the fisinihgstry, there is a

high prevalence of HIV/AIDS and other poor health outcomes, potentiailitingsfrom
inadequate living quarters and limited opportunity for human empogré. The
government of Namibia and the Ministry of Fisheries and Marine Resources must
consider the social and health outcomes associated with the devel@brtenNamibian
marine fisheries industry.

1 Introduction

For hundreds of years, due to an ambiguous definition of territoriabrafhthe coast

of Namibia, foreign fleets heavily fished its waters, rich widkd) horse mackerel,
pilchard, and anchovy. Since independence in 1990, Namibia, a recognisesigsover
state, has claimed and identified its valuable marine resourceaandorked diligently

to enforce its marine territorial rights. The rapid developmentefrharine fisheries
industry has large implications for the future of coastal managgeneployment,
migration, and health conditions in Namibia. The purpose of this papediscuss the
history of the fishery, its recent development post-independence, and stheesocial
and health issues facing the people involved in the fishing industry oiblar8ection

2 describes the history of the marine fishing industry preceding and following
Namibia’s independence. Section 3 describes various employmétarnpaand
prospects for the development of the Namibian marine fishing industr

Y In a country where 10% of the population earns 65% of the national inemmevhere most of the
people in rural areas live in severe poverty without access todmsices, Namibia ranks as one of the
most unequal societies in the world (UNDP/UNAIDS 1997). Withgyross inequities, aggregated data
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2 Total Immersion: A History of Fishing off the Namibian
Coast

Off the southernmost tip of Africa, two of the wdddgreat ocean currents meet: the
warm, swift-flowing Agulhas Stream, which has washed the easterressiudr the
continent on its way south, and the intensely cold, green waters of the Bengtrelat,C
which have swept north-eastwards from the Antarctic. After minglinglprweth the
warmer, faster water, the Benguela is deflected by the land masspwadhliggishly up
the west coast. On its way north, and before it swings westwards pdeterits counter-
clockwise circulation, the current is constantly harassed by thegstiffshore winds that
shift the surface water and induce an upwelling from the cold depths.

The sediment of ages is brought towards the surfacphosphates and nitrates
discharged by prehistoric rivers, nutrients from dead and decayitigririrace elements
and minerals.. all are brought within the galvanising touch of the’ suays.

Countless billions of minute marine organisms graze in these fertile wenng
the first link in a food chain that sustains rich resources of pelagidemdrsal fish. The
south-east Atlantic is now recognised among the richest ocean pdstaves to man,
one that has attracted long-range exploitation by a dozeimdistations and that has
nourished a meteoric growth rate in the fishing industry of South amith Sdest Africa.
(Lees 1969)

When Lees wrote this illustrative passage as the first three paragraphs of her book on
the development of the South African and South West African fishing nydusdte

surely could not have known the details of the international padlihegotiations in

store for this plentiful sea. Yet, she accurately portrayed the oceanic esg@mhub of
mercantile activity and political desire.

The coastal waters of Namibia, immediately north and weSoath Africa, are
blessed with the cold, nutrient-rich Benguela current coming frensalth (see Figure
1). This ocean current enriches the south-east Atlantic waters witnstniesulting in
one of the most bountiful fishing grounds in the world, and supportmeraevery
distinct fisheries. Offshore, hakeéMérluccius capensisand M. paradoxuy horse
mackeral Trachurus capensjsand orange roughyHpplostethus atlantic)sflourish,
while closer to shore, the pilchardgrdinops ocellata and anchovy Engraulis
encrsicholu¥ stocks are naturally profuse.

Portuguese merchants record the first discovery of these bountifidgicel
resources in their search for new trade routes. The site on the northern ceigst wh
Diego Cao erected a cross in 1484 is now known as Cape Cross and visited ts/ touris
for its abundance of fur seals (Lees 1969). South of this plesti®l the Portuguese
sailors identified the present-day site of Walvis Bay. And eftether down the
coastline, in 1487, Bartholomeu Dias found'raost desolate place with no sign of
human life} now one of Namibia prime fishing harbours, known asideritz (Lees
1969). Today, the coastline of Namibia is marked by two proper harbour tewns
Walvis Bay and kideritz (MFMR 1995) (see Figure 1).

may overlook the most informative statistics regarding basicactaistics of human development in

Namibia. Bearing this in mind, certainly a sector-wise approagpgeopriate.

2 Lees (1969) provides an important history of the Namibian fishérg. atcount based on extensive
research is accurate, where verifiable, yet may include industydii@e Robin Lees is the daughter of a
top executive in a Namibian fishing company (Eriksen 1989).
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Figure 1. The Namibia fishery: Resources and capacity. Source: Moorsom (1984).

As the years passed, the waters became well-known to foreign mariners who
marvelled at the ease with which the great numbers of fish could fillrietsr In 1613,
the Englishman Thomas Koridge recorded the followihihe aboundance of water,
cattell, fowle, and fishe, and every other good thinge for fi@fige hath given us hope
it may be ynhabyted by our people [Si¢Koridge 1613, from Lees 1969).

By 1652, Europeans flocked to the Namibian coastline, fulfilling Koiglge
expectations of foreign settlements there. Dutch ships had established Béghas a
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“refreshment statidnfor the benefit of passing Dutch ships (Lees 1969). So many fish
were available the people actually complained about the plénty.often the case here

that we catch more fish than we require. It is to be wished that cattle, sheep and other
livestock were obtainable in equal abunddn@aurnal of Walvis Bayl655, from Lees
1969).

In the 18 century, a large number of English and American boats were hunting
whales and fur seals off the arid desert coastline. Colonists in South Africateckhibi
competitive concern:

The fact that the English and American whaling companies cmesidt worth their

while to send large numbers of ships across thousands of miles. ofis¢a our minds
sufficient proof that there is honey in the flower, as they say; and that this reomé&e c
gathered with far greater profit and less danger by inhabitarnte aape itself than by
these foreign adventurers, who have the additional disadvantage of having to melt down
the blubber on board their ships. But even this obstacle does not deter.t{@nmoting

the Chartered Company of South Africa from Lees 1969)

Similarly, the British believed that they maintained a right & whaters over other
foreign fishermen. In 1795, Captain Alexander sent up the Britishallaglong the
coast of Namibia to warn foreign whalers and sealers dfBhsh prerogativé (Lees
1969). With continued intensive whaling and sealing efforts, by the 1830s, theswhal
had*“been largely wiped out and the island seal colonies severely dép(stedrsom
1984).

In 1884, Germany declared the land of Namibia its territory, and as the years
progressed, a German-influenced fishery developed. Despite German political 0d
the land, the German interest in fishing was short-lived, perhaps because Germany
never had a strong fishing fleet. In the early 1900s, a group of It&l@nsSicily began
to take prominence in the Cape in South Africa. Lees offers one potentiahabiquta
“The easy-going Colourddishermen were no match for the hard-working skillful
Italians” The Sicilians spread from the Cape northward into Walvis Bay, but most of
their names had been changed and absorbed into their Afrikaner corambées
1969).

The intensity of foreign fishing decreased during World War 1, but thisndimoin
did not last long. After the war, European fishermen returned fromréhehies to find
the Namibian harbours filled with trawlers, whalers, and motorsbdashermen from
all over the world were laying claims on the bountiful waters (Lees 1969).

In 1922, South Africa issued Proclamation No. 18“fegtter protection of fish and
seals in territorial watersThe legislation provided closed seasons for some species and
minimum size limits for others. Proclamation No. 18 remained/eador 27 years,
although it was little enforced (Lees 1969). The Fishing Industry Developmentf Act o
1950 empowered the South African Fisheries Development Corporation to pursue
fisheries management objectives in the territory now known as Namibiaewést with
these attempted management regimes, nothing slowed the rapid.growth

In the early 1950s, six large factories developed along the Walvis Bay noaterf
The pilchard catch soared from around 1,000-1,200 tons (Moorsom 1984; Lees 1969,

% ‘Coloured is a term used to describe people of mixed racial descent. It is coynosed within
southern Africa with no inherent derogatory meaning.
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respectively) in 1949 to around 262,000-289,080 tons (Moorsom 1984; Lees 1969,
respectively) in 1953. At this point, factory employment was recorded abxampgpitely

2,500 people with a fleet of over 80 boats (Moorsom 1984; Lees 1969). In the 1970s
and then again in the 1980s, there were major collapses of the pilcHastiryn(see
Figure 2). Prior to Namibian independence in 1990, proper management oslitmg fi
region was apparently lacking.

The offshore stock was equally mismanaged. Even when regulations were
established, they were so lenient as to be considered virtuallgxigtent. By the mid-
1960s, as many as 100 foreign vessels, flying under 15 or more natmsa! flotably
the USSR, Poland, and Spaicould be found in the waters of Namibia.

In 1969, the FAO-commissioned convention in Rome officially established th
International Commission on South East Atlantic Fisheries. |FS#As modelled on
other regional fishing conventiorsespecially the International Commission for North
Atlantic Fisheries. The primary functions of both ICNAF a@SEAF were to provide
a “forum for the governments involved to pool scientific research agréeato
regulatory measures and organise back-up administrative, monitorahgnfarmation
servicesd (Moorsom 1984). Unlike ICNAF and other regional conventions, however,
ICSEAF was not actually concerned with regional fisheries manageRwther, it was
specifically interested in the Namibian off-shore industry, paditplhake. That is,
although the ICSEAF reference area included the ocean off the coasts of Angola and
South Africa, ICSEAF only concentrated on the Namibian Sea. Anotlaor m
difference between ICSEAF and other fisheries conventions was that atiest
fisheries conventions involved the co-operation of the coastal states being ¥&tyed.
in this instance, Namibfehad no participation, even though its waters were the focus of
the convention.

As a purely voluntary association, usually meeting once a year and based in Spain,
10,000 km away from its Namibian focus, ICSEAF waa unlikely vehicle for rapid
and effective actioh(Moorsom 1984). Nonetheless, fishery management was its self-
proclaimed purpose. The convention developed procedures and a committee structure
proving only “moderately effective for discussion and decision makiflgoorsom
1984). A range of restrictive measures were adopted over the years: catch quotas,
minimum mesh sizes, limits on by-catch with other species, and a closed @=aktal
zone to protect the pilchard stock and hake breeding grounds. In actuaiiydn, the
regulations and its mutual enforcement system*“htite scopé (UNIN 1988). Quotas
were so high that they were not even reached by the avaricious fishefriies 17
ICSEAF-member countriés(Tordesillas 1993). Additionally, despite the minimum
mesh size standard, many of the trawlers fitted their nets with paetybgrevent fish
from escaping (Stuttaford 1994).

4 Neither Namibia nor the UN Council for Namibia were represeintéidle ICSEAF 17 countries. In the
early 1970s, a motion was made to include Namibia, but it was lost.

®> The countries that were officially fishing from these waters inclBeégium, Bulgaria, East Germany,
France, Japan, Ghana, Holland, Israel, Italy, Japan, PolansiaR8pain, South Africa, South Korea,
Taiwan, West Germany.
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-------- CPUE. 1onnes landed/100 tonnes fleet hold capacity
weighted to allow for technical improvements

------------- CPUE. kg landed/100 htres of fuel 1ssued

Notes: 1. Pre-1967 estimates vary; the values given here approximate the trend of
several sources. Earlier assessments put the peak 1967 biomass at nearer 4m tonnes,
Natural fishing montality is taken throughout as M = 0.5.

Main sources: Thomas 1982, table 9; Troadec et al 1980 p.266f, table 7 & fig 1:
Newman 1977, tables 18-19; Le Clus & Thomas 1980, table 8; Schilein et al 1978;
Fishing Industry Handbooks; SFRI Annual Reports.

Figure 2. The collapse of the pilchards stock. Source: Moorsom (1984).

As shown in Figure 3, the real measure of the ICSEAF management reggime
evident in the time series data of the hake harvested at each year opumnaély even
these self-reported numbers are not reliable (UNIN 1988). By the late 1970s,ctine cat
of hake consistently exceeded one million metric tons annually, and there wea gene
evidence of over-fishing (UNIN 1988). Hake catch peaked in 1978 at 1.5 million tons,
before its sharper decline between the years of 1976 and 1980 when the hake population
had more than halved. Furthermore, within those years, the catch per uhEFOE)
of fisherman had dropped 60% indicating that less fish were available in tkheswat

(Moorsom 1984).
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Figure 3. Catches of hake in Namibia waters. Source: Hamukuaya (1994:73).

The 1980s brought similar patterns of heavy over-fishing from the ICSEAF fleets,
although stocks were much lower during this period. For example, in rtbe-year
period between 1986 and 1988, the various countries caught over 1.3 million tons of
hake annually (Hamukuaya 1994).

The United Nations Conference on the Law of the Sea was equally unsuccessful in
protecting these waters. In an effort to prevent inequitable exmoitagossibly
resulting in a“tragedy of the commohsscenario, this international agreement was
designed to limit access to marine resources to the adjacent coastal state. Theesignatori
of UNCLOS agreed to create EEZs for commercial fishing reaching 200 nauticdl miles
off the coast of every participating sovereign state. During this tiowever, Namibia
was under the illegal jurisdiction of South Africa and was not considered a igovere
state— this despite the fact that the UN Council for Namibia wadittieparty to ratify
the conventioh(UNDP/FAO 1989).

Prior to the 1990 Act of Independence, Namibia remained under SouthrAfulea
but the Madrid-based ICSEAF refused to recognise a Pretoria-declared 200-mile
offshore zone under the 1972 Law of the Sea Convention (Jacobs 1989). As stated, this
decision of ICSEAF not to recognise the zone was basedhe UN denunciation of
South Africas administration of the territory as illegjglJacobs 1989). Other reasons,
including potential benefit from fishing in the region, were suregp ahfluential.

® The international nautical mile is 1,852 metres.

" The UN Council for Namibia ratified UNCLOS IIl on April 18, 1983. The UN Golfor the Cook
Islands and the UN Council on Namibia were the only two of the 119 siggsatdrUNCLOS that were
not considered sovereign states.
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Ultimately, no EEZ was recognised for the 200 miles off the coast of Naragiahad
been for the 117 other signatories of the agreement.

The result made these watéme of the few fishing grounds in the world where
there [was] no internationally recognised coastal state management authority
(UNDP/FAO 1989). This non-existent enforcement scheme made the coasta wfat
Namibia a new feeding ground for displaced foreign fishing vessa#inly for an open
access area. Quickly identified as the only plentiful fishing grounds without
internationally recognised state ownership, this was an open invitadidioreign
fishermen to fish heavily. This marine exploitation occurred cantist despite the
understanding of customary international law and other internatfmoalamations
opposing such exploitati8ifMoorsom 1990).

By independence in 1990, Namitsaestimated off-shore stocks were reduced to a
mere 20% of its UNCLOS Il levels. The newly formed Namibiamggoment moved
swiftly and effectively in claiming its fishing territory. Immedstt after Namibia
became established as its own internationally recognised sovereign ttate,
Constitution explicitly identified an EEZ in Article 3. Despi@merous requests for
access agreements and even a three-year negotiations process with the European
Community (Morris 1992; Tordéms 1993; MFMR 1991; GRN 1994), Namibia in
1994 unilaterally banned all fishing agreements with other countries MERD4).
Instead, fisheries relations with foreign interests would be basedutually beneficial
commercial joint ventures. By adopting this approach, Namibiagkcisided grants to
foreign fishing fleets for accesNamibia seeks to move away from the standard form
of fishing access agreement in which developed nations secure access for their vessels
to the waters of developing countfieMFMR 1994). In this autonomous move,
unusual for a developing country, Namibia took control of its aht@source security
and would no longer tolerate foreign exploitation. Since inddgere, a strong and
well-managed fishery has emerged, resulting in perhapgsrbst well-managed fishery
in Africa, if not the world (Amutenya 1995). The fishery is continuing to grow, with
very real consequences for the Namibian people.

3 Historical Employment Conditions for the Namibian
Fishing Industry

“Walvis Bay ... is not at all a suitable place for a residential’ siileserved Major
Thomas in 1920. (Quoted in Lees 1969)

Historian Lees describes Walvis Bay in the early part of this century asnalglace:
“There were no proper streets and the two policemen rode around on” cdraé®).
The rough sea, harsh winds, and unattractive living conditions mayirexpty the
native Namibian population was little involved in the marine fishing imglutr
hundreds of years.

After World War II, however, when the pilchard fishery was thriving, thevi&/al
Bay area experienced waves of growth, nearly as dynamic as the stocks of fish in t

8 various proclamations were issued against this foreign fishinmng them are: Decree No. 1. For the
Protection of the Natural Resources of Namibia by the UN Generamhbsén 1974, The Algiers
Declaration by the UN Council for Namibia in 1980, and the Padgldbation by and International
Conference in Support for the Struggle of the Namibian People in 1985 (UIOBE).
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sea. For example, between 1951 and 1958, the white population quadrupled from 936 to
4,000, and due to migrant contract workers from northern Namibia, the black mopulat
swelled to 7,000 at times (Moorsom 1984). During this period, a contradtiedrér
system, in which workers from northern Namibia migrate with tleenahd for
employment, became and remains a standard mechanism for maintifarge and
seasonal labour force (Moorsom 1995; Pendleton and Frayne in this volume)

For the Namibian workers in the industry, the conditions were less thaaliesi
The fishing villages were communities filled withiliteracy, poverty, drunkenness,
malnutrition and diseasgLees 1969). One estimate countédhere was a coloured
population of 1,000 and 900 bottles of wine were sold in a day, while one out pyBever
men, women, and children was convicted each year on charges connected with liquor
(Lees 1969).

When the municipality banned temporary housing structures, the fishingaogsa
raced to build houses for their employees and compounds for labourigtatsérom
northern Namibia, Ovamboland. In 1951, the Fishery DevelopmepoGion, with a
loan from the South West African administration, began to assisteidirtancing of
housing schemes for fishermen.

The fishing companies were expected to provide housing for the fishermen and
factory workers, accepting responsibility for destitute communities. Yetr thei
responsibilities grew increasingly complex as the industry expanded (Lees. 1969)
Moorsom describes the substandard social and living conditiohesd tnvolved in the
industry. Within the housing compound, there were 8,000 cramped quarters with 16
persons to a room and a regular policy of harassment. Identity documentegueredr
to pass a single checkpoint, and visitors were strictly contréNgader such conditions
and laws the compound has all the appearances and many of the functions of a prison
labour camp (Moorsom 1984).

Additionally, factory conditions were hard. As in many industrié® overriding
concern of the management was to process fish in peak condition; the pace was
relentless. Supervisors were harsh and sometimes violent. Safktgcanpational
health often meant little more than first aid coverage. Werkequired to stand for
long periods of time, commonly suffered from swollen legguries from moving
machinery and from handling raw fish on the canning and lobster packingmMeres
commonplace; subsequent infection from these wounds was frequent (Moorsom 1984).

Additionally, Moorsom points to differential treatment by race.

The contrast between white and black experiences in the &sctisgriextreme. White
employees expected and obtained the full privileges of apartheietysogermanent,
rewarding jobs, career prospects, good salaries, subsidised housing antk Vailugd
benefits such as life and health insurance, school fees, and leave allwdost held
positions of responsibility. (Moorsom 1984)

Black workers weré'treated as expendable units of labour-power as cogs in an
industrial machiné. At the end of season, they would have no guarantee of future
employment. In practice, the companies gave preference to workers with previous
experience and built up a stable labour ferd¢®lf the workers at a cannery in 1974 had
10 years experience behind them, 20% had 20 years or more. But thousandsco$
lost their jobs with the collapse of pilchard canning (see Figure 2) (Moorsom 1984).
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The workers were tied to production lines for long irregular shift$2ohours or
more for six to seven days a week. At times, the working season wasnglbto five
to six months in reduction plants, three to four months in lolpgaeis, and two to three
months in pilchard canneries. There were no unemployment benefits idimelr nike
companies nor the state provided paid sick leave. There was no social weltgaepr
and but little chance of disability benefits, lump-sum payment upadremsnt, or
company pensions to supplement the tiny state pension to which somebenggftitled
(Moorsom 1984).

With this dynamic and often unpleasant history, the currently develoghomd
industry carries with it a burden to improve the conditions foriefmen and factory
workers. The remainder of this paper addresses some of the foalienges regarding
an increased fishing industry.

3.1  Current employment trends and prospects

The complex details regarding the foreign fishing of this coast miondependence
contribute to the discontinuity that the marine fishing industigerienced in 1990.
With the 1990 establishment of the Ministry of Fisheries and Marine Resotitees,
priorities and policies of the fishing industry could be re-evaluatdee Muman
population sector has been of primary importance to the Namibian goverriDaent;
Evans at the Windhoek-based MFMR declar&smployment is not an important
priority, it is the only priority (Evans, personal communication).

One of the goals of the Sea Fisheries Act, which was passed and implemented in late
1992, was to assure involvement by Namibian nationals at all levelseofishing
industry. A reduced quota fee offered to Namibian interests created a financitivercen
for their participation (International Monetary Fund 1995). Thecation of fishing
rights was influenced by governmental efforts towards Namibioizaan intentional
plan to promote participation in the fishing industry by Namibians Wwhd been
socially, economically, and educationally disadvantaged by discriminatay da
practices which were enacted or practised prior to independence (Amutenya 1995;
Ndjaba 1995). Each applicant for access was assessed using criteria relevant to the
development of a domestic industry that would best benefit the Nampleiople.

Before 1991, according to a UNIDO Report on the Development Programme of
Fisheries Industrial System in Namibia, the highly profitable bdirs hake sector
employed less than 200 Namibians (Isaakseal 1992). Currently, the hake fishery
alone employs more than 5,000 Namibians (Amutenya 1995).

Similarly, at independence, the fishing sector produced 1.5% of the GDP. Byt1996, i
had increased to 4% and is expected to grow at increasing rates. The government
optimistically expects that in the year 2000, over 15,000 jobs will be create@ in th
fisheries sector (Barnes 1993; lyambo 1997). Of these jobs, around 4,000 will
contribute to building the fleet and approximately 11,000 will belong toeshor
establishments involved in processing (Isaakesteal 1992). The employment in this
sector is expected to surpass the number of jobs provided by the mining indusitty wit
the next year (Cohen 1999).

If the MFMR continues to increase the total allowable catch of the hake stock, the
industry will continue to grow (see Figure 4). There are, of course, limitatiotieto
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extent that the industry can grow before the fish stocks are threatened.ighaaut
management plan is crucial. The number of people employed in thetmnds limited

by the supply of Namibia resource; over-fishing by the domestic industry would be as
damaging as over-fishing by foreign fleets (Pratkal 1994). An MFMR economist
suggests that the maximum number of employees who could be employed dhyectly
the fisheries sector is 20,000. There are, however, additional jobs ithbe wreated
indirectly as a result of the growing industry through increased processinguijpes
(Hamunyela, personal communication).
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Figure 4. Hake catch, biomass, and total allowable catch. Source: MFMR (1995).

Looking purely at the numbers, the recent and projected massive growth of
Namibians employed in the fisheries sector is quite an achievement. The MBEER m
valiant efforts to develop the industry such that it could give preferenc&améian-
based industry. The rapid increase of Namibian involvement in theanéshing
industry has brought about many important changes in the r®agoanomy, migration
patterns, and health conditions.

3.2  Migration to the coast

As previously discussed, the large increase in Namibian invelnenm the fishing
industry resulted from a long-overdue recognition of the EEZ and from the
governmerits specific efforts to Namibianize the fleet. Many people, not already living
near the ocean, relocated permanently while others were seasonal migrants. This
produced a dramatic migration of individuals around the country. Of theptimary

fishing harbours in Namibia Walvis Bay and Lderitz— Walvis Bay has experienced

the greatest population increases (see Figure 5). The majority of the onigrasi come

from the regions of Oshana, Oshikoto, Ohangwena, and Omusati to Walvis Bay

103



(Tvedten and Mupotola 1995). In particular, Walvis Bay had a °1@®pulation of
30,452; that number is expected to increase due primarily to migration to over 53,600
by the year 2000 (GRN/NPC 1994).

NAMIBIA
Urban Migration Trends i

Figure 5. Migration trends. Source: Tvedten and Mupotola (1995:16). Note: the regions
have been scaled in accordance with the population, to further illusteateend. Map:
Social Sciences Division/Erik Holtar.

The population numbers in the above paragraph do not reflect the many seasonally
conscripted workers from the north who are not counted as permanef@ntesof
Walvis Bay. For migrant workers, the development of the fishing inglissparticularly
meaningful. The workers leave their families in the villages inribeth, with little
financial support, for extended periods of time (Moorsom 1995). Ultlynathis
changing family structure is expected to affect Namibian household consanapial

° The 1991 census estimates for Walvis Bay are questionableyédrowince it did not become part of
Namibia until 1994.
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fertility patterns. Increased migration may also contribute tepe of promiscuity and
prostitution among the migrant workers, increasing the risk oiows sexually
transmitted diseases, including HIV/AIDS (Figaji, personal communication).

3.3 HIV/AIDS and other diseases

The fishing industry itself seems to be particularly threatened by podh.hEatimates
suggest that over 50% of those involved in the fishing industry are already HikiWgo
(Fuller, personal communication). The high incidence of HIV/AIDS and podthhea
outcomes is a function of two interrelated forces: substandardy lieonditions and
limited human empowerment.

The housing compounds remain cramped, unsanitary; they are often unsafe. Th
1997 Housing Report describes the conditions:

The municipal compound, used primarily to house male season contiketrs for the
large fishing companies is a closed prison-like structutle aicontrol gate. The rooms
have either 16 or 28 sleeping bunks and very little else, with virtually watror
communal social facilities inside the compound. (Municipality of Walvig B297)

Both unsanitary and cramped living conditions lead to a general reduction in
personal sense of control and quality of life, which has its own adverse effaeath
outcomes (Wilkinson 1998). In addition, the opportunity for the phiysipeead of
disease is high. Further, since educational programs in the facilitiesnated,
informed decision-making regarding sexual behaviour and hygien&easguent, while
unprotected promiscuous sex is frequent (Figaji, personal communjcation

The fishing industry management and government are particularly steerén
preventing the spread of contagious diseases, with an emphasis on HIV/AIDS.
Certainly, increased mortality among workers has immediate effects on thefriby
of the factories. Beyond the losses through death, productivity is hampered by
absenteeism taken by HIV-positive individuals for their own sicksdagmily
responsibilities, and funeral visits (Cloete, personal commuaigatiFurther, the
HIV/AIDS epidemic will adversely affect the productivity level dietindustry as the
number of orphaned children increases and the dependency ratio of the country as a
whole rises (UNDP/UNAIDS 1997).

Since many problems from the epidemic are not specific to HIV/AIDS, palicly
program responses must address the root causes and consequences of the wider
challenges of reducing vulnerability through community development and exucati
programs (Mann and Tarantola 1996; Topouzis 1998). Leaders in the commuhity an
the fishing industry must work to improve the living and working conditiohsll
employees, reducing the multifaceted consequences of high morbidity atalityno
(Figaji, personal communication).

4 Conclusions

There is doubtless a significant relationship between empldynmerihe fishing
industry, migration, and health patterns in Namibia. With the extergianges in the
fishing industry since independence, much of the needed policy changes have com
from the MFMR. Clearly, the recent development of the industry can bebeesficial
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to the population, but such benefit does not come without a cost teedlé bf the
nation. To begin, the housing situation must be improved. Educatiangaigns and
programs must be established and widespread, targeting vulnerable ipopulat
Further, the MFMR must consider the undesirable social implitataused by abrupt
policy changes. For example, short, labour-intensive fishing seas@tisthe numbers
of conscripted migrant workers, thus dramatically increasing the spfehskase. The
MFMR must also review the fact that an intensive fishing season may be heorifel
fish stock.

MFMR efforts alone are not sufficient, however. Other organisations counstider
policy options regarding the fishing industry. The government dhoaHoperate with
private, public, and non-governmental organisations in creating pofioggrograms
to improve the current substandard employment and living conditibms. fishing
corporations themselves should take more responsibility far #raployees. The
government needs to improve current education and public heagirapr® both in the
fishing industry and the nation as a whole (UNDP/UNAIDS 1997).

Solutions to public health problems generated by Namibian fisheoeglgrequire
analysis, priority setting, and planning from all sectors. Progrand policy must
address issues related to poverty, environmental degradation, and urban growth
particularly present in Walvis Bay. Additionally, programs shouldsaer gender and
economic inequality, migration patterns, and environmental sustainabil@geTibsues
are critical as both determinants and consequences of the spread of HIVIAND® (
1999).

The social consequences witnessed in the rapidly developing fishingryndtust
Namibia highlight many of the important linkages between population, ajawent,
and environmental management. The challenge remains to find and impédffeetive
and beneficial policies so that the development of the fishidgstny can contribute
positively to the human resources of the nation.
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INLAND FISHERIES DEVELOPMENT IN NAMIBIA:
EVALUATING ALTERNATIVE PATHS FOR
SUSTAINABLE DEVELOPMENT

Daniel O. Okeyo

Abstract

Inland fisheries are an alternative path for sustainable development. Atediptacklist
of inland fishes of Namibia as well as their distribution is recbrtiearly all of the fish
species are contained in the floodplain wetlands of four perennial ristemss. Kunene
(SER B — at least 62 species), Kavango (SER A — at least 80 spgaiebezi (SER A —
at least 75 species), and Orange (SER B - at least 14 species) catchments. (Stfna
C), permanent water bodies of which constitute mainly state reservamsyjinsoonly
more or less introduced fish species. One may conclude that there arénlaod fish
species found in SER A than in SERs B and C in that order of impartaraedition to
the above systems, more of the artisanal, angling and commercial fishérigiesalso
centre on the seasonal Oshanas of the Cuvelai and the man-made reSEneo&sare
new potentials of further inland fisheries activities in themfoof aquaculture and
recreation. The latter links readily with revenues from tourismnkagention must be
paid towards post-harvest losses associated with marketing practices oahitisand
fisheries. Preservation through sun drying, salting, frying and sigaddcurs in inland
Namibia. The best fishers (harvesters, traders) of inland fish@mgrbducts in Namibia
are women and children. Several gears used by the women in fish harvesting ar
mentioned in the text. Management policies, regulations and recommendatiicis,
will bring about sustenance of food security, are discussed.

1 Introduction

This paper is concerned with the inland fisheries development in NarBiédaion 2
contains an overview of some historic, current and future trends of the development
Section 3 provides the scientific and common names of fish, the radneslities of
distribution as per different water bodies within the borders of Nanalsiayell as an
inter-state and statistical presentation of numbers of inlandafislies. Centres for the
concentration of artisanal fisheries, be it in the perennial and epakenvers (riverine),
natural and man-made lakes (lacustrine), or in pans and vleist(pelusre discussed

in Section 4. Often the existence of such centres correlates with trends in human
population growth and migration. Captive (aquaculture) and sports (angkmigdfi
activities, which may sometimes be considered artisanal, are presensaioms5 and

6, respectively. Marketing and trade (Section 7) covers gear and vessel crudeness and
availability to local fishers (males, females, children), and posebkaractivities of
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indigenous as well as a modern means of healthy preservation, storage for lgarvestin
and marketing. Section 8 elaborates on wdséirect involvement in the development

of inland water fisheries (e.g. vessel and gear making, harvestohgost-harvesting
operations). Section 9 presents silent or lacking management policies aldioegu
governing the capture and sales of natural and captive inland water fisher@asedoll

by recommendations in the utilisation and implementation of analysdd Oat
(Section 10).

For purposes of convenience, reference is made throughout the cbajbteret so-
called Socio-Ecological Regions of Namibia, namely:

SER A: Caprivi, Ohangwena, Kavango, Omusati, Oshana, and Oshikoto
SER B: Erongo, Hardap, Karas, Kunene, Omaheke, and Otjozondjupa
SER C: Khomas.

2 Overview

There has been a trend in the development of the fisheries in Namibias. i
independent development was mostly marine, administered and conducted frem Ca
Town, South Africa (Morcoset al 1993). Small research stations operating from
Luderitz and Walvis Bay (SER B) were occupied with near shore resources such as rock
lobster, seals and the shore-based angling fishery. A Fresh Water ResearehafSentr
existed at Hardap (SER B). With independence, fishery management and research were
allocated to the Ministry of Agriculture, Fisheries, Water and Rural Dpusdat,
Department of Fisheries and Water. In February 1991 a Ministry of Fisheries and
Marine Resources was created, and this also took over the responsibility for the fresh
water resources from the Ministry of Wildlife, Conservation and TouriEme staff at

the Fresh Water Research Centre at Hardap were integrated into the staff of the
Ministry. In 1995, a White Paper dithe Responsible Management of Inland Fisheries

in Namibid was published (MFMR 1995), and in 1996, it was put into legislation, with
the expressed interest to protect the floodplain fisheries, in partibglastablishment

of some form of ownership and protection of the oshana (Balarin and New A9969.

same time, Namibia recognised that sustainable inland fisheriesopmesit (e.qg.
artisanal fisheries, aquaculture) had a role to play in food security andvenpent of
socio-economics for future generations. To that end, a draft aquaculture ywhbitey

paper (New 1996) and the draft aquaculture act was formulated. Further detailed
consultation is currently underway to verify the statuses of artisshakies as well as
aquaculture (New 1997).

3 Fish Names

An updated checklist of inland fishes of Namibia, including scienttommon and
authority names and from which water bodies they have been recorded (sedippen
Table Al), is essential for inland fisheries development. Suctessinagement
depends on the knowledge of what fish are available. In order to update the
classification, all taxonomic revisions made on fishes of Namibée secent times (Dr.

Clint Hay, personal communication; Bethune and Roberts 1991; Day 1997; Holtzhausen
1991; Skelton 1993; Tvedtert al 1994; van der Waal 1991a, 1991b; van Zyl and Hay
1994) were incorporated, using some data base of the National Museums ofaNamibi
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Eschmeyer (1990) was widely followed with some modifications and exceptions. F
example, Citharinidae is considered as a family of its own, followingrisgér 1990,
separate from the recognised family Distichodontidae according to Skelton .(1993)
Aplocheilichthyidae is considered as a family of its own, following Sethi (1960) and
Meyer and Lydeard (1993), separate from the recognised families Poecilidae
(Eschmeyer 1990) and Cyprinodontidae (Skelton 1993), respectively. Aplochéslidae
represented in Namibian waters by a single unnamed species. dfalseédidae is
recognised as a family under the order Synbranchiformes other than the order
Perciformes in accordance to Gosline (1983) and Travers (1984a, 1984b). All spellings
of fish names followed the original authorised descriptions.

3.1 Distribution

It is generally agreed that the northern perennial rivers of Namibia, andifzatyi¢heir

flood plains, are the richest in inland fish species, probably byr@er of magnitude
(Barnard 1998; Curtist al. 1998). Almost all of the 107 fish species (Appendix Table
Al; or 103 fish species, according to van Zyl and Hay 1994) are associatedhavith t
four floodplain wetlands: i) Kunene (SER B), ii) Kavango (SERiil) Zambezi (SER

A; Day 1997), and iii) Orange (SER B) catchments (Figure 1). Namibia als®imes s
unusual and interesting natural and artificial water bodiescpkatly in the arid Namib
Desert (SER B) and Karstveld system, as well as in the East Caprivi system (SER A).
These systems support numerous endemic (Day 1997; Holtzhausen 1991) and rare
(Curtis et al. 1998; Skelton 1993) fish life. For example, three interior water bodies,
Aigamas Cave near Otavi, Lake Guinas near Otjikoto and Capnei (@ in SER A)
support fish species which are categorised as endangered and/or endemic adg to th
interior waters (Appendix Table Al). Namibian inland waters suffer tfmareffects of
numerous alien fish species. For example, six water bodies, state daaisk®- SER

A and Swakop- SER C), Omatako drainage, the Kuriman Eye, Lake Otjikoto (SER A),
and lower Orange (SER B) support fish species which are alien (Appendix Table Al
Brown et al 1985; de Moor and Bruton 1988). Finally, the coastal lakes ranging from
and including the Orange River estuary imeéritz also support fish species categorised
as ‘of marine origin. Fishers and managers may use this information in making a
decision on which inland waters to develop. Commercial fishers witthecgear may
also learn which water body supports fish life.
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Figure 1. Major wetland ecosystems of Namibia.

3.2 Statistics

The updated total number of fish species of Namibia is at least 10ngingjao 47
genera and 21 families (Appendix Table Al, Figure 2). Other recently recti@éd
numbers exist in the literature (Dr. Clint Hay, personal communicaethune and
Roberts 1991; Day 1997; Holtzhausen 1991; Skelton 1993; Tvet®&nl994; van der

Waal 1991a, 1991b; van Zyl and Hay 1994). Of the 21 fish families (107 species =
100%), only five families, Cyprinidae (26.67% of the total 107 species),lidzeh
(21.67%), Mochokidae (7.50%), Clariidae (5.83%) and Mormyridae (5.00%) an
Kneridae (5.00%), were abundant in that ranking order (Figure 2). Seven fidiedami
(Poecilidae, Anabantidae, Aplocheilidae, Citharinidae, Glidaa, Atherinidae and
Mugilidae) are represented by a species number ranging between 1.67% and 4.17%,
while seven other fish families (Centrarchidae, Mastacemleglidéplocheilidae,
Hepsetidae, Claroteidae and Schilbeidae) are represented by the lowest species number
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of only 0.83%. This information may be useful to fishers and masagetetermining
which fish species to develop in terms of mass production. Fisilida with more
species can be the best to begin with.

Mugilidae* 4.17%

Atherinidae* 4.17% Mormyridae 5.00%

Anabantidae 1.67% Kneriidae 5.00%

Cichlidae 21.67% Cyprinidae 26.67%

Centrarchidae
0.83%
Mastacembelidae
0.83%

Aplocheilidae 0.83%

Citharinidae 2.50%
Characidae 3.33%
Hepsetidae 0.83%

Claroteidae 0.83%
Austroglanidae
0.83%

Poecilidae 1.67%

Aplocheilichthyidae
2.50%

Mochokidae 7.50%

Schilbeidae 0.83%

Clariidae 5.83%
Amphiliidae 2.50%

* Marine fish also found in freshwater

Figure 2. The number (in percentage) of fish species recorded frowétesibodies of
Namibia.

4 Centres of Artisanal, Angling and Commercial Fisheries

The artisanal and commercial inland water fisheries centre mainipéithe perennial
Kunene River (SER B) and the seasonal oshana of the Cuvelai systepgrémnial
Kavango River drainage, the perennial Zambezi River and the pereonmaseasonal
Chobe-Linyanti-Kwando-Lake Liambezi (East Caprivi) system (SER &jd the
perennial Orange River and estuary system (SER B; Figure 2). Man-made reservoi
systems, resorts cum fishing lodges and aquaculture practices also support minimal
fisheries activities (aquaculture is discussed in Section 5). There are &2lagsiated

total number of fish species in the perennial Kunene River (SER B) and theadeason
oshana of the Cuvelai system (Appendix Table Al). Holtzhausen (199drjee 68

fish species from the Kunene River. Personal observations made dutwagry@ar
environmental impact assessment of the lower Kunene River as well as at and below the
Ruakana Reservoir concluded that people of the Kunene Region are not fishmongers.
Most parts of the river, which form the border between Namibia and Angolaeege st
banked and run through a thinly populated area. The Himbas in the area do not use fish.
During floods, however, the seasonal oshanas form in the Cuvel &/stem in
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Angola (Marsh and Seely 1992). Fish move southwards from their nbab#hts in

the perennial rivers of Angola (Day 1997), and are harvested with a variestlodas

in Namibia (Sandlund and Tvedten 1992; Tvedieal 1994). Only a small number of
people fish from the oshanas. Personal observations showed that péwmpléve
around many oshanas and Lakes Olusandja (Lake Perera) and Oponono prefer eati
freshwater to marine fish. Catches can be very high. For parts osttana area, during
maximum peaks of floods, individual fishermen may catch up to 150 kilogramsyper da
(Tvedtenet al. 1994); outputs over 60 days during the same time was estimated by van
der Waal (1991a) at 250 metric tons. The most important fish caught in thressia
barbel Clarias spp.), the straightfin barbBéarbus paludinosysand the three-spot
tilapia (Oreochromis andersonii(Marsh and Seely 1992). All fish species transported
into the oshanas will die during the dry season. Management plangptbeshould

aim at maximising the output in socio-economic terms without any consafetatihe
effects of fish stocks.

There are at least 80 updated total number of fish species in the Kavamgo Riv
drainage (SER A; Appendix Table Al). The same total was recorded recentlyylvan Z
and Hay 1994). The Kavango River drainage has a relatively higher fiskespeonber
than any others. The river is under greater pressure because only a smalpassies
through one of the most thickly populated regions of Namibia, Kavamgl western
Liambezi. According to Tvedtert al (1994), about 160,000 people live in the
Kavango Region, about 80% of them within 5 km of the river itself. Thestyr rate of
the human population was >3% per year. The fish stock is quite heavily exploited and
overfishing may occur (Hay 1995). Fishing is performed with a variety of traalition
and modern methods (Appendix Table A2). Personal observations at markRetsdu
and in the vicinities of homes along the river, indicate that fish impartant source of
protein for both the urban and rural human population in the area. Hay (168&)e
a steadily rising quantity of 1,000 tons of fish caught per year from the Kavangg Riv
which may exceed or come close to exceeding the maximum sustainable yield of the
system (van der Waal 1991b). In order to maintain the fishing ratetansisde levels,

Hay (1995) recommends management measures, such as: i) restriction on ofie use
“non-traditional gedr, ii) specification of the allowable sizes and control over number
and length of gill and seine nets; iii) ban of fish poisons, ex@ssidrag nets and any
other gear that span more than half the width of the river; vi) reduatibshing efforts
during periods of low flow, but, increased intensity in peak flood seagoen there is
plenty of fish in the form of juveniles; v) proclamation of closedaar and vi) the
control of livestock grazing on the river banks. These measureomnhaye fruitful if
carried both on the Namibian and Angolan sides, coupled by education of the local
communities.

There are at least 75 updated total number of fish species in the perenniazizamb
River and seasonal cum perennial Chobe-Linyanti-Kwando-Lake Liamieast (
Caprivi) system (SER A; Appendix Table Al). Holtzhausen (1991) recorded atotal
76 fish species. Like in the Kavango drainage system, the fishegstnCE&privi is also
under considerable pressure due to human population growth as well as enviabnment
changes (Tvedteet al 1994). According to th&&RN/NPC (1994) the region has a
human population of 90,400, in an area with a total surface of approximately 19,532
km? This gives a population density of 4.62 persons, which is considerabéy higin
the national average of 1.69 persons per squafe &everal years of inadequate floods
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have altered the ecosystem by leaving large parts of the region, whichrarallyo

under water during flooding seasons, completely dry. Fish occumnimal place in
peoplés culture and daily life; it is the dominant commodity at the centaaket place

in the regional capital Katima Mulilo in Caprivi Region. There isaclevidence of
overfishing in parts of the system, stemming from a combination of ecaladianges

and increased fishing pressure due to changes towards modern gear and disintegration
of traditional fishery management practices. Incipient commesaian has rendered
traditional management practices less effective. At the same time, nongever
management has replaced the old systems.

The Orange River (SER B) and estuary support at least 14 updated total number of
fish species. Tvedteet al (1994) also recorded the same number of fish species from
the system, while Day (1997) recorded 17 fish species from the stretchrthattfe
common border between South Africa and Namibia. Few subsistent commuwéies |
along the Orange River. Possible fish yield and the ecology of the fish lovtee part
of the river have not been thoroughly investigated. The utilisatidistofin the river is
low, mainly due to the low population density in the area. There is, howawacern
that increasing utilisation of the water resource in the upper part of the riverudy So
Africa, may be detrimental to the Orange River estuary and mouth, which is a
RAMSAR! site for the protection of waterfowl.

5 Aquaculture

The feasibility potentiality of aquaculture in Namibia has beenntsceeviewed
(Balarin and New 1996; New 1996, 1997). This section emphasises freshwater
aquaculture. With the restricted water resources available, the free-lance (unmanaged)
fishing practice in inland waters, and the market restrictions caused by iosd pr
marine fish, aquaculture may not appear to have any large pbtentiamibia yet.
There are three types of freshwater aquaculture:Hajchery for the production of

fish fry or fingerlings to be introduced to natural waters for enhandeaieiwindling
natural fish stocks or to be set out in ponds or cages fougtiod of market size fish.

(2) ‘Extensive, where fingerlings are introduced in ponds to grow on natural foods for
harvest. (3)Intensive fish culture, where fingerlings are introduced in ponds or cages
and intensively fed with artificial food until harvest. In Nama these types of fish
culture practices have been classified into two categdhiasal culture-based inland
fisherie$ and“commercial inland aquacultiréNew 1997).

The rural culture-based inland fisheries include the governnuppested
Freshwater Fisheries Institute in Hardap (SER B), the Rural Development Gentre i
Ongwediva, the Mahenene Fingerling Production Ponds in Mahenenepwaertment
private ponds (Sinerge, Lake Olusandja in SER A). At present there is no aqeacultur
going on at FFI; the ponds are about to be privatised (C. Hay, personalin@ation).
Previously, fingerlings of tilapia (e.gOreochromis mossambicusnd catfish (e.qg.
Clarias gariepinug were produced at Hardap for experimental purposes or sold to

! The Convention on Wetlands, signed in Ramsar, Iran, in 1874n intergovernmental treaty which
provides the framework for national action and international coatipa for the conservation and wise
use of wetlands and their resources. There are presently ht@@ing Parties to the Convention, with
1021 wetland sites, totalling 74.8 million hectares, design&e inclusion in the Ramsar List of
Wetlands of International Importance.
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commercial farmers with private dams. FFl is under the Ministry of Fesheand
Marine Resources. RDC and MFPP are also involved in a combinatioifapia and

catfisH and‘tilapia aloné fry and fingerling production, respectively (Appendix Table
A2). Five fish species, namely: redbreast tiladidapia rendall), greenheaded tilapia
(Oreochromis macrochjr threespot tilapia @reochromis andersonii blunttooth

catfish Clarias ngamens)s and sharptooth catfistClarias gariepinug are raised at

RDC and MFPP. Both RDC and MFPP are currently under the Ministry of Agriculture,
Water and Rural Development. In addition to FFl and RDC ponds are the oshanas,
consisting of large number of pans and depressions that are seasonally floihded w
water and stocked with fish species (see potential areas, Appendix Table A2). Some of
these oshanas form private farms and are made deeper to hold water for long periods of
time. Other private ponds were excavated in 1997 near Lake Olusandja by an Italia
NGO, Sinerge. The ponds will soon be transferred to the government ofidlamdda

local NGO.

Almost no commercial inland aquaculture exists in Namibia. There are, however,
number of small-scale ventures as well as potentials (personal atiizerin 1998;
Balarin and New 1996; New 1997; Appendix Table A2). For example, the Zambezi
Fish Farm, Katima Mulilo (SER A), an operational farm on a pilolesaés specialised
in raising tilapias @Qreochromis andersoniiOreochromis macrochirand Tilapia
rendalli). The farm is expanding in order to produce more tilapias as well as catfish,
Clarias gariepinus (Day 1997). As mentioned earlier, FFlI in Hardap (SER B) is
proposed to go private, under the name of The Catfish CompaMNawibia (see
Appendix Table A2). The company is to establish catfSlarias gariepinus)arming
in cages in Hardap Reservoir. Broodstock from the reservoir would be induced to spawn
and fingerlings reared in FFI nursery ponds. Juveniles would be stocked in cages
suspended in coves of the reservoir. There is another proposed polyculturehresear
project included within &4Zero Emission Research Initiativat the Namibia Sorghum
Brewery, Tsumeb (SER A, personal involvement). The newly exedvaonds (4,000
m? by a depth of 3 m) are still maturing and not yet stocked with fish. Reseafrcirers
the University of Namibia and personnel from FFI have been requestedtleti emd
stock seven or eight fish species of different trophic levels, sutierés/oreTilapia
rendalli, algivore Oreochromis macrochir ditritivore/diatomivore/zooplantivore
Oreochromis  andersonii benthivore/molluscivore Sargochromis giardi and
Sargochromis carlottgeomnivore Schilbeintermedius bottom feeder cum scavenger
Synodontis nigromaculatusand a pelagic fish speci&ycinus lateralis(Appendix
Table A2). Fish may also be stocked in various farm dams within cari@himds of
Namibia and even in tanks. Apart from the fin-fish culture mentionedgeglibere is
potential for freshwater cray fis@harax spp. (New 1997; Appendix Table A2),
freshwater clam and frog farming (personal observation).

6 Sports Fisheries

Sports fisheries in inland waters mainly occur in the perenni@rsiKavango,
Zambezi/Chobe/Linyanti’/Kwando and Orange, and in the oshanas (SER Aj}aaed
reservoirs. The most valuable representatives of sports fishery sjiedteng to the
families Characidae (e.g. the tigerfistydrocynus vittatiysand Cichlidae (e.g. several
breams) (Tvedteet al 1994) in the perennial rivers, the families Cyprinidae (e.g. the
straightfin barbBarbus paludinosysand Clariidae (e.g. the sharptooth catfiSkgrias
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gariepinug in oshanas (Balarin and New 1996; Appendix Table A2), and the families
Centrarchidae (e.g. the largemouth baégropterussalmoide¥ and again Cyprinidae
(e.g. the common car&Gyprinus carpi9 in the state reservoirs (Bethune and Roberts
1991; Appendix Table A2). The two latter groups of fishes are aliey;alre native to

the Nearctic realm (e.g. North America) and the Oriental realm (e.g). Asiar state
reservoirs with great sports fisheries (see Appendix Table A2) are Naute, Hardap (SE
B), von Bach (SER C) and Omatako (SER A) (van Zyl and Hay 1994). The authors
suggest that the fisheries in these reservoirs are under-utilised. The woscdss
exploit reservoir fishery commercially, however, seem ndtaee been successful. The
oshanas (SER A) represent an ecosystem where a major fish species invasiodikAppe
Table A2) has taken place as a result of interbasin water transfers, to copbewith
human population increase experienced in northern Namibia. There are go®d sign
towards the development of the sports fisheries in perenmeis, in terms of the
establishment of fishing lodges, which provide accommodation and opp@sufati
angling (Day 1997) and other tourism activities (Tvedétnal 1994). These are
coupled with license fees for boats, fishing permits and any other paymen

7 Marketing and Trade

Artisanal fisheries technology is the most important source of irflandsupply in the
Namibian diet. Fishers, who consist of women, children and men, tinathiing order

of importance, use canoes (boats) and gears produced locally. They use technology
requiring low capital investment with adequate yield, which has been devetogbesr
respective regions (Appendix Table A3).

The most commonly used vessel in harvesting inland water fi§hiéanaibia is the
“dugout canck called Wato in the Kavango oMikolo in the Caprivi region (SER A,
Appendix Table A3). The canoe has been a traditional fishing craft icaA&ince
ancient times. The canoe is designed symmetrically, such that the sigentisal to
the bow. A canoe may vary by regions, in size, material and construtethod.
Generally, a dugout is made by chopping out the middle of log of respattize
forming a depression that accommodates the number of fishers and gear. Canoes are
mostly operated in shallow water near land, propelled by paddles or poles. bi¢h
logs are unavailable, canoes are made by adding planks. In fact there are also big canoes
made completely by planks. Otherwise, 