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and south of the mouth. This species is a
near-endemic, desert-breeding species listed
as rare.”"7

The Kunene mouth is frequented by a
number of reptiles and fish which depend on
permanent aquatic habitats, including Nile
crocodile Crocodylus niloticus, Nile monitor
Varanus niloticus, and turtles Trionyx
triunguis and Chelonia midas.''3114118.119
Little is known of the wetland’s importance to
fish. Hay et al.'® recorded 69 freshwater fish
species in the area, plus 19 marine and 5
unidentified species. Twelve of these
species occur only below the Epupa Falls,
and may be threatened by hydropower
development.'?!

The invertebrate fauna of the Kunene River is
unique in Namibia, but probably represents
the southern limit of the Angolan fauna. The
species richness is comparatively low.'?
Various terrestrial mammals have been
recorded near the mouth, of which brown
hyaena Hyaena brunnea, gemsbok Oryx
gazella, and springbok Antidorcas marsupialis
are the most common. Various small
mammals also occur there.

The Kunene River coastal wetland is
threatened by the proposed construction of
the Epupa Dam for hydroelectricity production.
The realisation of this project would likely
lead to drastically reduced or zero water flow
to the river mouth. This in turn would lead to
reduced nutrient-rich flow into the lagoon,
and greater sea-water intrusion resulting in
increased salinity and lower temperatures
within the lagoon. Without any conservation
measures, as proposed by Simmons et al.,""?
the effects on the biodiversity of this impor-
tant wetland would be dramatic.

The Orange River forms the southern border
of Namibia, and is also a perennial river
flowing into to Atlantic Ocean. An area of
about 18 km? between the sea and the Ernest
Oppenheimer Bridge, some 10 km upstream,
comprises the Orange River coastal wetland.
It is considerably larger than the wetland at
the Kunene River mouth,'?® and unlike that
mouth, occasionally experiences a complete
blockage of river flow by sand bars.'?* At

these times a brackish lagoon forms on the
landward side of the bars and the
environment becomes wholly estuarine.
Usually, however, the river breaks through to
the sea at least once a year, and then the tide
influences the lower reaches of the river and
intertidal mudflats occur.

Although knowledge of the biota at the
Orange River mouth is limited, birds
occurring in the area are well docu-
mented.®100.123. 125126 Dyring summer, the
Orange River mouth is the sixth richest
coastal wetland in southern Africa in terms of
total bird numbers.'?*'?” When the river flow
is low and the available feeding area is at its
maximum, over 20 000 birds occur at this
wetland. Thirty-two resident wetland
species, 6 intra-African migrant species and
18 palaearctic migrant species are
represented. Fourteen species occur on the
red data lists for Namibia or South Africa.'?

Access to the coastal wetland at the Orange
River mouth is severely restricted due to strict
security measures by diamond mining
organisations on both the Namibian and
South African sides of the river. Therefore,
some animal groups in this wetland are little
known, the birds being best studied. This
limited access and development is certainly
beneficial in terms of protection of this
important coastal wetland as a whole.

Fifteen nearshore islands or rocks along the
Namibian coast to the north and south of
Laderitz provide excellent breeding habitat
for a large number of seabirds. The islands
are largely devoid of vegetation, with rocky
intertidal zones and no fresh water sources.
Their importance to seabird populations lies
in their geographical position in the highly
productive Benguela upwelling system, and
in their inaccessibility to mammalian
predators. The abundance of fish in these
waters attracts hundreds of thousands of
piscivorous seabirds to the area. Nine
seabird species and one wader (African
black oystercatcher) breed on the island, and
numerous waders and non-waders visit the
islands during the summer to feed on the
rocky shores. Of these, African black
oystercatchers are conspicuous and the
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islands may support 12.5% of their estimated
world population (unpublished data of A.J.
Williams).

Regular censuses are conducted during
November/December, the peak breeding
time of most of the seabirds. In December
1995 between 140 000 and 145 000 sea-
birds were recorded on the islands, ' largely
Cape cormorants (55 000 to 60 000
individuals) and Cape gannets Morus
capensis (48 000 individuals). Other
endangered species include African penguins
(25 200 individuals), and three other species
of cormorant which have a breeding
stronghold here. Red data gulls and terns
comprise the bulk of the remaining species.
Cormorants and gannets are all excellent
indicators of fish stocks,® and this and their
red data status makes them particularly
important species to monitor.

Little is known about the other terrestrial biota
of the islands. Giriffin and Griffin'?® recorded
in the mid-1980s two species of lizards,
seventeen species of spiders, one species of
tick and one alien species of domestic rabbit
residing on the islands. Possession Island,
the largest and most vegetated island, had
the greatest richness, with 9 species of
terrestrial invertebrates and one vertebrate.
Although some of these species may occur
naturally, most are likely to have been
introduced with supplies to the islands.

Numerous Cape fur seals occur in breeding
colonies on most of the islands. They are
kept off the two most important seabird-
breeding islands, Ichaboe and Mercury, to
prevent competition for breeding space and
ensure the harvest of seabird guano (Boxes
1.6 and 3.8). The largest seal populations
occur on Long, Albatross and Sinclair's
Islands, where they breed and have taken
over major sections of the islands.

The islands had a tumultuous history from
the 1840s guano rush, and were, like Walvis
Bay, South African territory until March 1994.
In 1987 these islands were declared nature
reserves by the South African Cape
Provincial Administration, but lost this status
with their handover to Namibia. Although
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access to the islands is still controlled, there
is a possibility of disturbance and exploitation
while the islands are unprotected. Seabird
populations have declined in the past 40
years due to food shortage and disturbance
caused during guano collection (see Box
3.8). The commercial harvest of guano
ceased in 1991, but may well start again
within the next few years. Itis hoped that the
islands will be re-instated as protected areas
as soon as possible, and that management
regulations will be enforced to prevent
unnecessary disturbance to these vulnerable
sites.

3.7 The outlook for marine
biodiversity

On a global scale, marine biodiversity is
threatened primarily by human abuse and
mismanagement of both the living resources
and the ecosystems that support them.'*
The oceans are particularly likely to be
abused in this way, since the degradation
wreaked by human activities is largely out of
view; there are no visible scars, such as are
left when tropical forests are cleared, to
remind us of the consequences of our
activites. Humanity depends on the oceans
in many ways, most significantly but subtly in
terms of global environmental support.
About 99% of all primary production is carried
out by marine phytoplankton, which also
produce half of the world’s oxygen and
account for one third of the annual global
carbon fixation.? The sea governs the
weather patterns and climate, stabilises
temperatures and is a source of moisture for
rainfall which replenishes freshwater supplies.
In addition, an estimated 100 million people
in the developing world alone depend upon
marine fisheries activites for all or part of their
livelihood.”™® Clearly, abuse and mismana-
gement of these precious assets is blatantly
inappropriate and indefensible, and could
jeopardise human survival.

It may not be necessarily to know how many
species there are in the different marine
habitats, or how many of these are endemic
or of commercial value to mankind. What is
critical is the interdependence of the different
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organisms, and the manner in which their
ecological roles combine and support a
holistic, functioning system, capable of
continuing the processes upon which
humankind depends. The stability and
functioning of the ocean are, in turn, depen-
dent on intact biodiversity.

In an elegant analogy, Ehrlich and Ehrlich™'
liken the act of tampering with biological
diversity to that of a man removing rivets from
the fuselage and wings of an aircraft. When
accosted by a concerned passenger, his
retort is that the airline has discovered it can
sell these rivets for two dollars a piece. Inany
case, he is ‘certain that the manufacturer
made this plane much stronger than it needs
to be’. Such behaviour will at some point,
render the aircraft non-functional and result
in the untimely demise of those aboard.

IUCN'’s report on biodiversity in sub-Saharan
Africa,'®? states that ‘Namibia’s living natural
resources are generally well managed and
the pressures on its biodiversity are not too
great at present’ (p. 152). Certainly, the
marine environment of Namibia is largely free
of the extreme levels of pollution, oceanic
dumping, disturbance and increasing human
urban pressures found in the marine systems
of many developed countries. In addition,
there have been no recorded extinctions of
known marine species on a national scale,
although the caveat remains that a large
proportion of species remain undescribed.
Yet there is little room for complacency.
Overfishing is a major threat to African
marine biodiversity,'? and there is an urgent
need for protection of marine and coastal
habitats.

Namibia's fish and crustacean stocks are
renewable resources which generate vital
income for the country. Healthy stocks are
essential for a healthy economy. In the past,
social and economic reasons, rather than
ecological considerations, motivated
management decisions concerning total
allowable catches of resources. This has led
to the overfishing of some stocks and a need
for drastic measures to enhance their
chances of recovery. As a consequence of
the crash of pilchard stocks in 1996, a

moratorium was placed on pilchard catches
for the subsequent season. The social and
economic implications of such drastic
recovery measures are no more palatable
than cutbacks in the TAC. Ultimately, the
cost of conserving biodiversity is far less than
the penalty of allowing its degradation. The
era of Namibia’'s rivet poppers should
therefore be over.

The Namibian marine environment is
remarkable in many ways. Itis exceptionally
productive, supporting abundant marine life,
and its habitats are relatively pristine, without
threat of significant habitat degradation. The
hyper-arid Namib Desert makes major urban
and agricultural pressures unlikely in the
future. And lastly, the inherently variable
nature of processes within the system
perhaps make its biota somewhat resilient to
the vicissitudes of human activities. These
features make Namibia’s marine environment
immeasurably precious, and worthy of
protection, judicious use and careful manage-
ment, both now and in the future.
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Economics of biodiversity conservation in Namibia

Julie Richardson

4.1 Overview

What does economics have to offer biodiversity
conservation? Even as international funding for
conservation increases, difficult decisions still
need to be made about which species, genetic
resources and ecological zones must first be
conserved, and how best to conserve them. How
can environmental economics help in making such
decisions in Namibia?

This chapter is a first step in showing how
economic principles and tools (e.g. environmental
valuation, cost benefit analysis, and policy
analysis) are used to illustrate the economic
values of biotic resources and biodiversity
conservation, and how these values can be used
to influence economic decision making. It is
organised into five sections:

Introduction: This section gives a broad overview
of the links between economics and biodiversity.
It outlines Namibia'’s economic development
priorities according to the First National Develop-
ment Plan and summarises the implications of
structural and economic diversification for natural
resource related sectors. This section outlines the
economic development context within which the
National Biological Diversity Strategy must be set.

The section also introduces important economic
concepts relating to biological diversity
conservation. It provides a general discussion of
the economic causes of biodiversity loss in terms
of overexploitation and habitat conversion, and
introduces issues relating to the economic
valuation of biodiversity (linking ecological and
economic values, environmental valuation

Courtesy R Simmons

methods, and problems in the valuation of
biodiversity).

The economic benefits of biodiversity
conservation in Namibia: This section develops
a framework for estimating economic values of
biological resources and biodiversity in Namibia.
Secondary data sources are used to illustrate
economic values of genetic and species diversity
with examples from agriculture, livestock, tourism,
forestry and wild plants, and habitat and eco-
system diversity with examples from dryland and
wetland ecosystems.

The costs of biodiversity conservation in
Namibia: A distinction is made between different
types of costs relevant to biodiversity
conservation: direct costs, external costs, and
opportunity costs. Case studies from Namibia are
used to illustrate these different types of costs in
the context of biological resources and
biodiversity. The section concludes with an outline
of the use of cost benefit analysis in biodiversity
conservation, with examples from Namibia and
other African nations.

Economic policy analysis: This section provides
a general discussion of the economic roots of
biodiversity loss. Examples from Namibia are
used to show how market and policy failures may
be at least partially responsible for the degradation
of natural resources and biodiversity erosion.

Conclusions and recommendations: This

section draws together numerous threads to point
the way for future policy and economic analysis.
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4.2 Introduction

Overview of the Namibian economy and
future development plans

Namibia’s political Independence in 1990
represents a significant turning point in the
country’s political, social and economic
development. During the 1980s the political
situation in Namibia stifled economic
performance, and the economy stagnated
with GDP per capita falling by some 20% over
the decade. At Independence the Govern-
ment faced the daunting task of revitalising
the economy and addressing the very skewed
distribution of income and assets that
prevailed under the apartheid system.
Namibia’s relatively high GDP per capita
hides one of the most inequitable distributions
of income and productive assets in the world.

The revival of economic performance since
1990 has been encouraging. Despite
prolonged drought in 1991 and 1992, and
sustained world and regional recession, the
Namibian economy has performed better
since Independence than at any other time
since 1980. Over the period 1990 to 1994,
real GDP grew by 3.5% per annum. The
decline in real GDP per capita has also been
reversed, growing by an average of 0.4% per
annum over the same period. Nonetheless,
Namibia still has a long way to go before
achieving a significant improvement in the
economic and social well-being of the vast
majority of the population. Recent economic
growth has been mainly based on the mining
and government sectors whose potential for
future growth is extremely limited. In addition,
the continued bias of the economy towards
capital intensive technologies in key
economic sectors, and the slow progress in
land and asset reform, has not led to
significant poverty alleviation,changes in
income distribution, or employment creation.

Structural economic change under NDP1
The First National Development Plan (NDi31 )!

represents the medium term national
development strategy for Namibia. It outlines
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national and sectoral objectives for the period
1995 - 2000, and provides the context for a
National Biodiversity Strategy. The key
economic, social and political development
objectives of NDP1 are summarised in Box
4.1.

NDP1 focuses on the need to make significant
structural changes to the economy in order
to achieve economic growth and income
distribution targets. There is a recognised
need to diversify the economy, reducing
dependence on the mining and government
sectors, and on South Africa as a trading
partner. An unhealthy dependence on South
Africa still exists for almost all consumer and
capital goods. The destination of exports is
more varied, but remains highly dependent
on primary goods and the natural resource
sector. NDP1 stresses that economic growth
in the short term will continue to rely on natural
resource-intensive activities, but that in the
medium to long term more labour- and skill-
intensive activities will be the engine of
growth. Fig. 4.2 shows the structural
implications of this growth by comparing the
sectoral breakdown of GDP between 1990,
1994 and 2000.

According to NDP1, ‘the Namibian economy
will have made a good start along the path of
structural change and diversification by the
end of the century. The most notable change
is that the fisheries sector will have equalled
the mining sector in contribution to GDP.
Manufacturing, excluding fish and meat
processing, starts from a small base so that
although historically high growth rates are
achieved, its contribution to GDP only
increases by some 2% to about 6%. Sectors
benefiting from foreign tourism, such as trade,
hotels and restaurants, and transport are
likely to enjoy significantly higher rates of
growth than in the past. Government’s share
of GDP is expected to decline’.!

Structural change and economic diversi-
fication has mixed messages for the natural
resource sector in Namibia. It is therefore
necessary to look at the proposed changes
in more detail and identify any potential
conflicts between national, sectoral and
environmental development targets.
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Sectoral development targets

Structural change and economic diversi-
fication are the means by which Government
plans to achieve growth and equity targets.
At the same time, Government is striving for
sustainability through sound environmental
policies, legislation, proper pricing of environ-
mental resources, and the promotion of
environmental education and awareness.’

Box 4.1 National development

objectives and targets

Economic

+ Formulate and carry out a vigorous and top-
priority human resources development programme
open to all Namibians, especially the unemployed

» Expand the role of the private sector and foreign
investment in the economy

+ Maintain inflation at a level not exceeding that of
Namibia’s main regional trading partners

» Maintain CMA membership and parity with the rand
and to work with CMA partners to liberalise
exchange controls

* Improve levels of household food security
nationally with an ultimate aim of achieving food
self sufficiency

» Diversify import sources and export markets to
increase trade with other southern African
countries

» Promote productive sectors with high potential
for growth such as manufacturing, fisheries,
tourism, agriculture and mining

+ Promote national development of appropriate
science and technology

Social

* Reduce the population growth rate to below 3.0%
by 2010

* Reduce the total fertility rate to 4.5 children per
woman by 2010

» Increase life expectancy to 63 years by 2000

+ Promote the development of sport and
indigenous culture

» Increase the literacy rate to 80% by the year 2000

Political
* Reduce existing regional imbalances
» Promote increased participation of women, youth

and other marginalised groups in economic
development activities

Source: NDPT' Y

The Government acknowledges that the
promotion of economic growth in a natural
resource dependent economy like Namibia
can lead to unsustainable use of these
resources. Itis therefore important to look at
natural resource sector growth targets closely,
as outlined in Box 4.2.

For sustained development in Namibia, it is
essential to ensure that sectoral growth
targets are not met by running down
environmental stocks, or at the expense of
losses in productive output in other sectors.
For example, short term fishing targets could
be reached by depleting fish stocks, and
agricultural targets can increase competition
for land and water with the wildlife and tourism
sector.

Under NDP1, the Ministry of Environment and
Tourism has been set the task of ensuring
that sectoral policies are consistent with
environmental constraints and principles of
sustainability (especially agriculture, food,
energy and land policy). In order to do this, it
is important to collect more information on
potential sectoral conflicts with environmental
dimensions. This means researching and
compiling data on the economic value of
natural resources (marketed and non-
marketed) in different uses and under different
development scenarios. The Directorate of
Environmental Affairs has been tasked with
developing databases on the Namibian
environment, including on biological diversity,
as well as researching the economic values
of natural resources and building natural
resource accounts. Progress is being made
in all three spheres, with the Namibian
Biodiversity Country Study an important first
step in assessing the value of biological
resources and biodiversity.

Fig. 4.1

National development priorities focus on the
education and health sectors. Courtesy Ministry
of Information and Broadcasting.
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Links between economics, ecology and
biodiversity

The economic causes of biodiversity erosion

Few would dispute the fact that biodiversity
and human development are inextricably
linked. Projections of current extinction rates
indicate that over the next 50 to 100 years
the earth will face a mass extinction crisis.?
What are the implications for human
development, and how have economic factors
contributed to this trend? Box 4.2 shows how
economists explain loss of biodiversity in
terms of either overexploitation of econo-
mically valuable species, or habitat alteration
threatening species with little known
economic value.

A combination of these factors may explain
the process of biodiversity loss, but what are
the underlying causes of the global and
national failure to invest in biodiversity?
Swanson and Barbier® suggest four key
reasons:

* lack of information about the economic value
of biodiversity

« the relative economic rates of return to land
are distorted (e.g. government policies that
subsidise conversion of habitat at the
expense of biological diversity)

* lack of mechanisms for capturing the eco-
nomic value of biodiversity

* adevelopment bias towards investing in
specialised, cultivated species.

Economic specialisation at the expense of
biodiversity is a global trend, lying largely
outside the control of the individual nation
state. Specialisation involves clearance of
diverse biological communities and
installation of homogeneous ones. During the
twenty years 1960-1980, the whole of the
developing world saw the proportions of its
land area dedicated to specialised species
increase by 37.5%.® This is a systematic trend
reflecting the development of the global
economy. The principle of uniformity and the
law of specialisation are the basic
cornerstones of modern economics.
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Simply, they state that uniformity can
contribute significantly to productivity.
Specialisation can lead to monocultural
production and capital intensive methods of
production which are being adopted
throughout the world.?

This type of economic development is
premised on the narrowing of ‘useful’ species
of plants and animals, and the favouring of a
few at the expense of many. If this does not
change, global economic development trends
will be increasingly in conflict with biodiversity
conservation. Swanson & Barbier® believe
that the way forward is to identify the
economic value of biodiversity and integrate
it into the economic process, so that it
becomes economically attractive to specialise
in diversity. Wildlife utilisation projects provide
one example of how this can be achieved at
the national level. This is the approach
adopted here.

The economic value of biodiversity

There are a number of factors that make the
economic valuation of biodiversity difficult in
both theory and practice. These relate to a
definition of biodiversity; problems of
uncertainty and irreversibility; and limitations
of the valuation methods.

What is biodiversity from an economist’s
perspective? The value of biodiversity
depends on how it is defined. Two distinct
definitions of biodiversity and its value are
given below:

‘Biodiversity refers to the variety and variability of all
animals, plants and micro-organisms on earth, and can
be considered at three levels: genetic diversity
(variability within species), species diversity, and habitat
diversity. The important point is that biodiversity is the
degree of variety in nature. It is not nature itself.....The
value of biodiversity is the difference between the
current or future value of a diverse range of genes/
species/ ecosystems, and the value of a less diverse
range. It is not the gross value of all naturally derived

goods and services. *

‘Biological resources - genes, species and ecosystems
that have actual or potential value to people - are the
physical manifestation of the globe’s biological

diversity.*
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Box 4.2 Major economic threats to biodiversity

These differing viewpoints highlight the
important distinction between the value of
biological resources and biodiversity.
Although biological resources are in fact the
manifestation of biodiversity, it does not follow
that their economic values are synonymous.
One approach is that biological resources are
simply resources, and biodiversity is simply

the diversity of those resources.” A very
different approach is to estimate the total
economic value of biological resources and
then attribute a proportion of this value to
biodiversity. For example, De Groot®
estimated that the value of biodiversity on the
Galapagos Islands was 50% of the total
economic value of their biological resources.
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