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Executive summary
What are ecosystem services?
Within our landscapes there are innumerable interactions between species, their
environment, and one another, going on at any one time. Some of these interactions
are especially useful to people, supporting life and livelihoods in a variety of ways.
These include the provision of oxygen to breathe and clean water to drink, fertile soils
for our crops, the pollination of fruit and vegetables that we eat and even the provision
of aesthetic beauty. The benefits we get from our ecosystems we collectively call
ecosystem services. How we use and manage our landscapes influences the quality
and the quantity of the ecosystem services that they in turn provide to us.
Focus on the Succulent Karoo
The focus of this study was on assessing the benefits of ecosystem services provided
by the Succulent Karoo biome to the inhabitants of the region and elsewhere. The
Succulent Karoo, situated in western South Africa, is a semi-arid area that has been
globally recognised as extremely conservation worthy given the exceptional diversity
of plants, reptiles, insects, birds and mammals – which make it the most diverse arid
area in the world. In addition to this, the Succulent Karoo, like other semi-arid parts of
the world, is home to some of the most vulnerable people and places in the country.
Limited water and high levels of poverty make the Succulent Karoo more vulnerable
to changes in ecosystem services than most other parts of the South Africa. How we
choose to use this landscape affects not only its globally important biodiversity, but
also the ecosystem services it provides, with direct consequences for its human
inhabitants. Altering our landscapes, by mining them, transforming them for crop
production or degrading them through sustained heavy grazing, runs the risk of
reducing the quality and the quantity of these services and affecting our own wellbeing.
This study investigated the ecosystem services that landscapes and their species
within the Succulent Karoo provide to the people living in the region, South Africa
and internationally. After identifying the relevant ecosystem services and their
beneficiaries, we focussed our analysis on five key services: water, grazing, tourism,
natural products, restoration and carbon sequestration.
Water
Water is a fundamental ecosystem service as it sustains all life and all economic
activity. Within the Succulent Karoo both surface and ground water are generally very
limited and highly variable in space and time. Groundwater is frequently of naturally
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poor quality, particularly in the driest regions, while surface water quality has been
affected by anthropogenic increases in salinity. A cost recovery approach to valuing
this service indicated that on a per capita basis water in the Succulent Karoo has a
value of R3 667 per capita per year. However as all economic activity can be
attributed to water supply, the full value of water is arguably closer to the annual
GVA of the region, which stands at R25 billion, or R26 265 per capita.
The region experiences major challenges around inequitable access to water and the
associated human health implications. This is further compounded by human
activities, primarily in the form of land use change, which alter water quality and
quantity. The future prospects of climate change and population and economic growth
will further exacerbate these issues where people’s desire for water intensive
technologies such as flush toilets, inappropriate developments, such as golf courses,
and water-demanding lifestyles will have to be counterbalanced against decreases in
the amount of water available. Water foot printing exercises that highlight
consumption rates are an effective first step towards reducing water use.
The central challenge to the future sustainability of the Succulent Karoo and its people
will be the management of its water services for equitable, sustainable and efficient
use. Well informed management of water for domestic consumption, food production
and ecosystem functioning, together with careful land management and wise decision
making will be essential. This will only happen if we ensure that local government has
the capacity to use the IDP and SDF processes to develop and implement Integrated
Water Resource Management plans and practice co-operative governance across all
sectors (Atkinson 2007). Water ecosystem services also need to be considered in all
development decisions.
Grazing
The natural vegetation of the Succulent Karoo provides a significant ecosystem
service in the form of forage for livestock production. Livestock production has both
monetary and social value. The monetary value of this ecosystem services is evident
in the value of livestock production in the biome which generates R153 million per
annum. A replacement cost valuation of grazing, which is required under extreme
drought conditions, shows the service to have an annual replacement value of R917
million.
A social assessment shows that livestock production is an important livelihood choice
to many inhabitants in the Succulent Karoo. The provision of the ecosystem service of
grazing allows the pursuit of a lifestyle based on diversified income streams, which is
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economically significant for poor people in terms of reducing their vulnerability
profile.
The major direct threats affecting the provision of this service include degradation of
the natural vegetation (mostly through overgrazing) and climate change. A case study
in the Little Karoo shows that the loss of grazing services, at current levels of
degradation, translate into a loss of roughly R3.1 million/year of potential income
from livestock grazing on the Succulent Karoo vegetation. These degraded areas
(mostly in the Little Karoo and Namaqualand) are also likely to be most severely
affected by climate change where vegetation has shifted from shrub-dominated to
annual-plant-dominated. The latter are very dependent on rainfall and thus vulnerable
to the predicted declines in mean annual precipitation. This places people who
dependend mainly on livestock production in these degraded areas, at great risk.
The driving forces behind land degradation are multiple. Current land distribution
patterns that restrict mobility prevent communal farmers from exploiting seasonal
variation in grazing services. More extensive land transfers are required to relieve this
pressure. Land transfers and redistribution needs to supports farmers’ desires to
engage in diversified economic activities. This is particularly important in light of
observed commercial farming trends of decreased production due to a lack of
profitability. This is in part tied to the deregulation of the farming sector and the
removal of subsidies that had supported commercial farming activity under the
apartheid regime.
There is a clear need to facilitate the uptake of information on appropriate livestock
management strategies, as well as improvements in the capacity of local government
to implement and manage these strategies. This should all take place under an
umbrella of cooperative governance between land reform, employment creation and
food production, all cognisant of the need for diverse activities and income streams as
a coping strategy.
Tourism
Tourism in the Succulent Karoo is a complex ecosystem service largely dependent on
a variety of natural and human influenced landscape features. The service is
particularly significant in the south-eastern areas where visitors seek out scenic
landscapes and solitude. In the north-western areas, mass flower displays are the
major attraction. The annual value of flower viewing tourism was calculated to be
R18 million and scenic tourism has a value of R156 million.
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Tourism has been identified as a growth area for the region, and is supported through
existing infrastructure, government initiatives, and can, if managed carefully, be
carried out in conjunction with agriculture and conservation. Tourism presents another
opportunity for diversifying income streams, essential to reducing the vulnerability
profiles of poorer communities especially in uncertain times. Future growth must be
carefully and sustainably managed and is likely to depend on the successful
development of tourism routes, and niche product development linked to sustainable
land use and certification.
Climate change poses a threat to this service where mass flower displays, a major
attractor for tourists, are vulnerable to decreases in rainfall and will result in a
decrease in visitors to the region. The current water shortages are another threat which
will place a cap on the growth potential of this service, unless it is carefully managed
to keep it water efficient and sustainable. Finally, the service is also vulnerable to
external forces like global economic fluctuations, and the current economic recession
poses a threat.
The future of this service and the role it can play in reducing the vulnerability requires
careful management and monitoring. Local government will play a key role in the
growth of this industry and will require products, guidelines, access to new
technology and capacity to implement these if the tourism service is to reach its full
potential. Strong links between the three spheres of government (local, provincial,
national) around sustainable tourism practices and development will be a significant
factor in the future.
Natural goods and services
Natural products are a loose collection of services that include: fuel wood,
construction material, food and medicinal plants, and horticultural plants. In this
category we also include regulatory services (natural predators of pests, dispersal and
pollination), and intellectual services (studies in this biome, conservation
contributions, and awakened social awareness) to highlight the role natural areas play
in a more indirect way. These services have both a direct and indirect value. Some of
them have been directly valued for the Succulent Karoo including: edible fruit valued
at R3 million/yr, medicinal plants at R6 million/yr, fuel-wood at R54million/yr,
construction at R10 million/yr, and horticulture at between R2 and R3 million/yr.
These values relate to costs that users of these goods have avoided or would have had
to spend purchasing replacements. These products also have strong cultural
associations, and users have an intimate knowledge of them. Fruits and medicinal
products are important health care options, and the commercial potential of
iv
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horticultural species has been noted. The regulatory and intellectual services have
largely indirect benefits which have not been valued yet.
A number of plant and some animal species of the Succulent Karoo provide a
significant service for the future rehabilitation of mined or degraded lands, for
example by supplying cuttings or seeds, or creating disturbances in the soil which
then trap seeds and moisture and allow for germination. The cost of restoration is
more than R20 000/ha and would be considerably higher if the natural vegetation did
not supply suitable plant material. Many species have good carbon storage abilities.
Biodiversity related services provide opportunities for economic development and
growth. Some of these biodiversity related services support other services, for
example pollination is vital to flower displays and so is critical to tourism. Although
these services are not simple to value, they demonstrate the importance and
interrelated nature of biodiversity related services.
There are numerous threats to these services, such as worsening poverty, which place
greater pressure on resources. Market price increases for these products will also
increase pressure, potentially resulting in over harvesting. Land transformation,
species extermination, and illegal and excessive plant collection will all affect
resource viability in the future. The ability to manage these diverse services will
depend on local government’s capacity to address biodiversity and ecosystem service
conservation and to engage with provincial and national government. This service
plays critical role, well beyond its nominal value for communities who have no other
options, and more information, monitoring and evaluation of use is required.
Future mainstreaming opportunities
Whilst our assessment demonstrates the variation in values across ecosystem services,
we also note that this value should not be confused with the often irreplaceable
importance of all services in this resource poor semi-arid environment. Meeting the
diverse challenges listed above will require the development of multi-pronged
approaches. The region provides many opportunities for doing so by integrating the
management of these ecosystem services into every day practice.
Ecosystem service base model for local government
Ecosystem services issues and connectivity need to be integrated into development
policies. Raising of awareness and building of capacity within institutional structures
that manage land and water issues, particularly local government, is a focus of the
SKEP strategy (SKEP 2008a). Partnerships should be expanded to embrace all parties
v
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(e.g. government, private, community, NGO) and exploit the synergies and strengths.
Without this, we will be unable to develop and implement sustainable land
management strategies and foster the necessary co-governance with local users. Pilot
studies could be effective in developing an ecosystem services-based model for
planning and management and promoting interaction across sectors, levels of
government, and local users. Restoration efforts could be linked into public works
programs and social welfare grant payments.
Socioeconomic and ecological research
Whilst restoration guidelines are currently in development, further work needs to be
carried out on developing economically viable models for the establishment of
SMMEs & MMEs focussed on restoration activities in order to make these
commercially successful. This should be coupled to further research on improving
species and seedling survival rates in restoration efforts. Identifying and removing
social and physical obstacles to natural vegetation recovery, such as facilitating
animal movement and subsequent spread of seed, also needs to be considered.
Development and use of appropriate technologies
Promoting the development and use of appropriate water use technologies, like those
for sanitation and irrigation, is fundamental in arid areas in order to relieve supply
pressure and allow for appropriate growth. Efficient water harvesting and water
capture in aquifers should also be promoted. Promoting the use of appropriate
technologies does not mean that these have to be highly sophisticated schemes. The
establishment of indigenous woodlots in urban and rural centres and villages is a
simple intervention that can relieve a great deal of pressure from natural goods.
Indigenous use of natural goods is often accompanied with a high level of technical
understanding. As substitutes for natural goods emerge, work needs to done in order
to ensure that this intellectual capital is maintained.
Development of information aids
There is a need for a number of information aids that will promote sustainable land
use. These include the development of grazing guidelines that incorporate ecosystem
service implications of degradation, and promote the principles of LandCare. A
variety of sustainable harvesting guidelines for specific species need to be developed
for both landowners and harvesters (such as those developed for Aloe harvesting).
Appropriate information sources need to be developed for tourists that can inform
them about ecosystem services, biodiversity to culture, and help to diversify tourism
away from mass flower displays.
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Diversify income streams
1) Payments for ecosystem services (PES)
Incentives such as PES can be used to promote the uptake and adoption of water
efficient irrigation methods. There is also potential for the development of PES
between land owners (scenery providers) and tourism operators (such as guest house
owners) that compensate farmers for tourism appropriate management approaches.
Restoration of carbon in soils in systems, and for mining operations, could also
provide PES opportunities.
2) Novel products and certification schemes
There is the potential to develop novel and niche market focussed products that both
diversify income streams and promote sustainable land use practices. Possible
examples of sustainably produced niche goods are goat cheese and fine leather goods.
Ideally these should be coupled to product certification schemes, such as sustainable
grazing and meat production. Certification schemes themselves allow for the
development of industries such as the horticultural industry which could be used to
promote certified Succulent Karoo plant and plant material production, trade and
sales, preferably under a Fair Trade label. Given the challenges posed by water supply
in the region, certification and rating of tourism establishments as ‘blue star’ (waterwise) would encourage appropriate tourism developments, and provide a marketing
opportunity.
3) Sustainable tourism
Tourism developments and tourism operators can be encouraged to diversify the
livelihood strategies of the land owners (private or communal) and tenants. This can
be coupled to community biodiversity initiatives (such as the Soebatsfontein quartz
patches). Tourism routes such as “Route 62” need to be developed in other areas and
these should have a niche market focus.
In summary
This assessment of ecosystem services in the Succulent Karoo demonstrates the need
to manage our systems in ways that takes cognisance of their natural limitations and
vulnerabilities, along with creating diversified income streams and developments that
foster the sustainable use of ecosystem services and the promotion of human wellbeing. Sustainable land-use practices require the consideration and protection of
ecosystems and their services. Such practices focus on maintaining the resilience of
ecosystems, and on building agility into production strategies, enabling responses to
market trends and fluctuations.
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1 Scope of services
The approach adopted in the call for proposals was based on Cowling et al (2008) and
involved three phases, each of which included a number of tasks.
Assessment
•

Carryout an extensive literature review and collate information on already
identified ecosystem services in the Succulent Karoo.

•

Based on this review, and in conjunction with current ecosystem services
literature, identify knowledge gaps.

•

Carry out research to address these knowledge gaps in order that a full suite of
ecosystem services, including both social and biophysical considerations, is
identified for the Biome.

•

Describe these ecosystem services in detail in the context of current ecosystem
services terminology and theory.

•

Locate these services geographically.

•

Identify beneficiaries (local and international) of Succulent Karoo ecosystem
services.

Planning
•

Describe current and future threats to these ecosystem services. Describe the
possible implications of the collapse or loss of a service and potential
mitigation measures. These should be discussed in light of alternatives and the
cost implications of these.

•

1

In light of these, identify a set of strategic objectives and actions for the
safeguarding of ecosystem services.

•

1

Describe opportunities for mainstreaming the safeguarding of ecosystem
services into practices and policies that relate to land-use and land-use
planning.

Valuation
•

Develop a set of estimates of the economic value of the suite of ecosystem
services in the South African Succulent Karoo.

1

#: These planning elements were optional depending on the capacity to address them with the
available resources.
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Deliverables
•

A report detailing the issues indicated above under the assessment and
planning headings. In all instances methods should be detailed, and sources of
material and information made explicit. Results must be clearly presented and
discussed in light of current ecosystem services and resource economic theory
by 31 March 2009.

•

A five page summary document, interpreting the research findings in a way
that would be accessible to a range of audiences, specifically those in the
public policy environment in non-conservation land use sectors by 31 March
2009.

Objective
To develop a spatially explicit overview of the ecosystem services of the SKEP
domain which can be used to:
•

Further the SKEP’s agenda of conservation as land use

•

Increase awareness of the importance of the region

•

Enable the expansion of partnerships with other sectors within the economic
and social development domains

•

Support the on-going creation of a matrix of harmonious land uses

•

Facilitate the creation of opportunities for institutional co-ordination and
partnership around identified priority areas

•

Provide a backdrop to the SKEP research and implementation agenda that
would serve to inform and support future programme efforts
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2 Introduction
The Succulent Karoo Ecosystem Programme has identified ecosystem services and
the benefits that people derive from them as a focus area for the next phase of the
programme. This would support its vision that “The people of the Succulent Karoo
take ownership of and enjoy their unique living landscape in a way that maintains
biodiversity and improves livelihoods now and into perpetuity” (SKEP 2008a).
Ecosystem services illustrate the direct and indirect links between human livelihoods
and ecosystem functioning which, in turn, depend on the maintenance of the
biodiversity of these ecosystems. In this way ecosystem services provide a direct link
between the interests of the conservation sector and those of the other sectors in the
economy of the Succulent Karoo. However, most people are not aware of how
intricately and intimately their livelihoods and well-being depend on ecosystem
services. A key objective of this document is to describe those dependencies in ways
that will help people to understand them and take appropriate action to protect them in
their own best interests.

2.1 Evolution of the overall approach
This project has its origin in the recognition that the initial implementation phase of
the SKEP programme, although successful in several areas, had not adequately
addressed economic development priorities, including livelihood opportunities and
local economic development, particularly engaging with government institutions
(SKEP 2008b). Although there is little specific mention of ecosystem services in the
SKEP appraisal (SKEP 2008b) or the strategy (SKEP 2008a), the realities of the
threats that land degradation due to overgrazing, diminishing water supplies and the
projected impacts of climate change pose to human well-being and biodiversity
highlighted the need for an assessment and evaluation of ecosystem services of the
Succulent Karoo biome.
From the onset the team and steering committee recognised that this was an
exploratory study and that the emphasis on different components (e.g. service
assessment versus mainstreaming recommendations) would shift. The initial and main
focus of this study has been on identifying key services and assessing the services,
evaluating them, including identifying suitable data sets and variables to represent the
services, and dealing with data issues. The emphasis in the last part of the project
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shifted to identifying threats and opportunities for mitigating them and identifying
policy links and opportunities for mainstreaming ecosystem services into these.

2.2 Ecosystem services
This section provides a brief introduction to ecosystem services and their evaluation.
We discuss the various economic valuation methods that can be used for ecosystem
services in section 3.4.3.

2.3 Background
There is a rapidly growing body of literature on ecosystem services, the benefits they
provide to society, and human dependence on these services. One of the best known is
the Millennium Ecosystem Assessment (MA) which assessed ecosystem services, the
benefits they provide and the impacts of changes in ecosystem state on these benefits.
The MA included assessments for southern Africa (Biggs et al. 2004) as well as the
Gariep Basin (Bohensky et al. 2004), which includes much of the Nama Karoo, and
other sub-regional studies.
Most ecosystem service classifications are based on an ecologist’s view of the nature
of the services provided (e.g. Costanza et al. 1997; MA 2003; Safriel and Adeel 2005)
and typically comprise:
•

physical goods - such as crops, products harvested from natural systems
(production services)

•

services which are derived from ecosystem processes - such as nutrient
cycling, water purification and pest population regulation (supporting and
regulatory services)

•

services which are derived from interactions between organisms and their
abiotic environments – such as plant roots which stabilise soils (regulatory
services), and

•

services which are less tangible such as the contribution of natural
environments to human well-being: our happiness, sense of identity, belonging
and purpose (cultural services).

We have chosen a beneficiary led approach because the aim of the project is to
identify the relationships between different kinds of ecosystem service beneficiaries
and the services they depend on and use. This approach has strong links with the
sustainable livelihoods model which examines the relationships between people’s
assets (forms of capital) and livelihoods and addresses how they can best use those
4
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assets to improve their livelihoods. Various kinds of capital are recognised but many
studies recognise the following five or combinations of them (Costanza 2000; DFID
1999):
•

Natural capital: e.g. land, water, minerals, biodiversity and the ecosystem
services they yield

•

Infrastructural capital: e.g. roads, fences, bridges, storage sheds

•

Financial capital: e.g. salaries, wages, pensions

•

Social capital: e.g. networks, kinship groups, associations, institutions

• Personal capital: e.g. health, skills, experience, aptitudes
All human livelihoods depend on varying combinations of these forms of capital, and
all depend on ecosystem services no matter how remote they may seem from
ecosystems.
The development of the concept of natural capital has occurred in parallel with that of
ecosystem services, the former emerging more from the economics field and the latter
from the ecological field. The metaphor of natural capital recognises that all natural
resources can be seen as a form of capital, in other words a stock of resources that
delivers flows of goods and services (see Aronson et al. 2007). This metaphor is one
that most people intuitively understand because they have some experience of dealing
with financial capital (e.g. cash) and using it for different purposes. Many are also
familiar with investing money to earn interest so that they can benefit from the
interest, both long-term (e.g. pensions) and short-term as well as having to repay
loans. Natural capital can be seen in the same way: the goods and services it provides
are yielded by the capital (ecosystem and their functions). Wise investment in natural
capital through, for example, management interventions aimed at maintain ecosystems
and their functions can yield substantial benefits which will continue into the future
(Heal 2000). The relationship between the loss of natural capital (e.g. species,
communities, habitats, ecosystem functions) and the production and delivery of
ecosystem services is not very well understood but ongoing research indicates that the
linkages are complex and multidimensional, and that losses can have significant
impacts on service delivery (Hooper et al. 2005; Diaz et al. 2006; Dobson et al. 2006;
Kremen et al. 2007) and the benefits they deliver (Balmford et al. 2002; Turner et al.
2003). Restoration is a form of investment which can actually increase the benefits
provided by ecosystem services by increasing the flows of benefits and services and
reversing flows of dis-benefits such as the soil loss and sedimentation of dams
(Aronson et al. 2006).
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2.4 Evaluation of ecosystem services
The objective of this study is to produce an evaluation or assessment of the ecosystem
services of the Succulent Karoo. One component of the evaluation is the valuation of
the benefits those services provide. Valuation is a complex and controversial topic
(for a discussion see Vatn and Bromley 1994; Heal 2000; Ludwig 2000; Blignaut et
al. 2007). The word value is often equated with monetary value or price – how much
an item would cost or how much it is perceived to be worth. But this is only one
aspect of the multi-dimensional values that people hold. Human value systems cover
the whole of human experience from relationships with other people to other living
and non-living things, and different cultures may place very different values on the
same things (Rolston 1994). This is important because values are the cornerstone of
the principles by which we live and they guide the decisions we, individually and
collectively, make. In most cases we are not even consciously aware of our value
systems but their influence pervades everything we think and do.
In the economic sense, valuation is the process of reducing the multi-dimensional
values to a much simpler set of measures of indices of those values, often a monetary
value or price (Heal 2000; Ludwig 2000; Farley and Brown Gaddis 2007). There are
various ways of logically grouping values (Pearce and Turner 1990). One of the
simplest is the division of the total economic value into use and non-use values. Use
values are attributed to things we make use of in some way and can be divided into:
direct-use value, indirect use-value and option value. Direct use values include
extractive or consumptive use where we actually consume or transform it, for example
grazing or fuelwood, and non-consumptive uses such as hiking or birdwatching. They
include both production services and cultural services (Turpie et al. 2003; Hein et al.
2006). Indirect use values are where people benefit indirectly from ecosystem
processes and are typically the regulatory and support services such as soil erosion
control, water flow and quality regulation, nutrient cycling and pollination. Option
values are derived where people keep their option of making use of a resource or
service open so they can decide later; this can apply to any kind of service (Hein et al.
2006). Non-use values are derived from attributes of the things themselves and can be
divided into: bequest value which is assigned to things we bequeath our descendants,
existence value which people assign to or associate with things simply because they
exist, and altruistic value which is derived from knowing that someone else benefits.
Cultural services are typically associated with non-use values but some cultural
practices involve use values such as the ceremonial use of plant and animal parts or
products.
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It should be clear from this brief overview that the monetary value or price comprises
just one aspect or component of the values people attribute to ecosystems and one that
is not necessarily very important to people (Heal 2000; Ludwig 2000; Blignaut et al.
2007). We recognise this issue in this report and also that the values people place on
ecosystem services are highly dependent on the context, both social and
environmental (Carpenter and Folke 2006). For example, both commercial and
communal farmers derive use-value from grazing, but the monetary value to them is
very different. Commercial farmers typically aim to maximise monetary returns from
grazing where as communal farmers focus on maximising stock numbers for a variety
of social and cultural reasons (see Brown undated for a Namibian example).
Another critical aspect when valuing ecosystem services is to understand the spatial
scales at which they are generated or flow and how the benefits and beneficiaries
might vary with spatial scale (Turner et al. 2003; Hein et al. 2006; Braumann et al.
2007; Norgaard et al. 2007). Many production services are generated and consumed at
the local scale but many regulatory services operate over larger scales or have effects
over wider scales than the one at which they are generated. Ecosystems can also
behave in ways which are very difficult to value economically, including their
complex behaviour, non-linear responses to changes, large areas of uncertainty and
their potential to undergo irreversible change (Ludwig 2000; Chavas 2000; Norgaard
et al. 2007). Another aspect that makes valuation difficult is that access to many
services cannot be limited (i.e. they are non-excludable) and they often are public
goods so there is no market which can be used to assess their value. Ecosystems also
produce multiple, interdependent services makes it very difficult, if not impossible to
value their use (or non-use) individually but, at the same time, deriving
multidimensional and multiple-use values is a challenging problem (Turner et al.
2003).
The important social goals of efficiency, equity and sustainability as contained, for
example in the South African Constitution (Act No 108 of 1996) and in the National
Water Act (Act No. 46 of 1998), pose challenges to economic valuations (Costanza
and Folke 1997; Costanza 2003, 2008). The goal of efficiency is often the only goal
that is addressed in using economic valuations to make choices because it is relatively
easy to compare the monetary values of different choices or options, provided that
individual preferences and utility are the basis and that the values were derived
appropriately. The goals of equity and sustainability pose much more significant
challenges as they require changes in the conventional economic views of the world
which do not place values on natural capital and the ecosystem services it provides
(Costanza and Folke 1997; Dasgupta 2007; King et al. 2008). Most economic
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assessments discount future values but sustainability requires a long-term view of
values and the recognition of the rights of future generations to derive at least the
benefit from ecosystem services as the current generation. This brings the ethical or
moral goal of equity into the equation as it adds the dimension of intergenerational
equity to the need to actively advance equity in a society that is divided in many ways
(Blignaut et al. 2007). The goal of sustainability also conflicts with conventional
economics, which, generally, does not take limitations on natural resources into
account because they are assumed either to be (a) infinite supplies or (b) fully
substitutable (i.e. a suitable alternative is available or can be produced).
However, we still have to make choices, in this case it is about how we can invest our
resources in promoting the value of ecosystem services and, thereby, the value of
protecting the biodiversity of the Succulent Karoo. The more informed those choices
the better the outcome is likely to be and by consciously considering all three goals efficiency, equity and sustainability – we are likely to make better choices than we
would have done otherwise.

2.5 Biophysical profile
The Succulent Karoo is an arid to semi-arid biome which is noted for its exceptional
succulent and bulbous plant species richness, high reptile and invertebrate diversity,
rich bird and mammal life, and is the most diverse arid environment in the world
(CEPF 2003; Desmet 2007; SKEP 2008b). The Succulent Karoo also supported a
diverse mammal fauna but these have been almost completely eradicated (Vernon
1999; Dean and Milton 2003). It is one of three global biodiversity hotspots in
southern Africa and, arguably, the one most vulnerable to climate change. This
globally important biodiversity hotspot is under significant pressure from a range of
human impacts, notably mining, crop agriculture and overgrazing.
The area is both ecologically and social-economically very diverse. This diversity has
to be taken into account when addressing both the kinds of services that are generated
and the kinds of beneficiaries. Broadly speaking it can be divided from north to south
and east to west into the Namaqualand (Namaqualand, Richtersveld), Central
(Hantam, Tanqua, Roggeveld, Ceres), and Southern (Worcester/Little Karoo/Southern
Great Karoo/Steytlerville) regions (Figure 2.1). These regions are botanically and
agriculturally diverse as well as having different socio-economic profiles. A further
characteristic of the Succulent Karoo is that certain ecosystems and socio-economic
systems are largely dependent on ecosystem services that are supplied from outside
the Succulent Karoo biome (Le Maitre et al. 2009). For example much of the water in
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the rivers is derived from catchments within the Fynbos biome (e.g. Olifants/Doring,
Breede and Gouritz River systems) and groundwater discharge from Fynbos
catchments sustains springs and dry season river flows in the Succulent Karoo. Some
livestock farmers move between the Succulent Karoo, which provides winter grazing,
and the Nama Karoo, which provides winter grazing. Others move their livestock
between renosterveld (Fynbos biome), thicket (Thicket biome) and Succulent Karoo,
often on the same farm.

Figure 2. 1: The SKEP planning domain and the geographical priorities for conservation. Based
on SKEP data downloaded from the BGIS website (http://bgis.sanbi.org/skep/project.asp ) in
October 2008.

The economic foundations of the Succulent Karoo biome are vulnerable and at risk
due to land degradation and are threatened by the projected climate change for this
region. Although the national land cover dataset shows little degradation, studies in
the Little Karoo and elsewhere suggest that land degradation is far more extensive
than these land cover data sets predict (Hoffman and Ashwell 2001; Thompson et al.
2005; Keay-Bright and Boardman 2006; Rouget et al. 2006).
The agricultural basis of the economy varies from region to region, but is spatially
dominated by extensive livestock farming. Irrigated crops generate more income but
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depend on reliable supplies of large volumes of water which limits them mainly to the
Olifants-Doring, Ceres-Worcester-Ashton, Ladismith and Calitzdorp-Oudtshoorn
regions. The headwater catchments that provide the water for this farming are all
found in the adjacent mountain areas.
Mining was historically important but is now largely confined to the Namaqualand
region although uranium mining may be revived in the Laingsburg-Beaufort-West
area. Limestone and gypsum are mined in the Knersvlakte, marble in the
Namaqualand uplands, and mineral sands, yielding titanium, zirconium and magnetite
are surface mined on the central Namaqualand coast. Alluvial diamonds are dredged
offshore, along the coast and on the shores of the Orange River in the Richtersveld
region. Copper, silver and associated metals are mined below ground in the
Bushmanland Inselbergs. Uranium was mined in the 1970’s in the schist hills between
the Richtersveld and the Bushmanland inselbergs, and there is a high probability that
it will be mined in this region on a larger scale in the next 10 years.
Unlike the other South African biomes that have been investigated from an ecosystem
services perspective (e.g. Thicket, Savanna, Grasslands and Fynbos), the Succulent
Karoo biome is characterized the lack of dominance by a single service. It has
multiple services that provide a variety of benefits. Because of this lack of single
service dominance and the diverse nature of ecosystem services within this biome,
this assessment and valuation focuses on a range of ecosystem services providing
composite and geographically accurate picture or collage of services that contribute to
human wellbeing in the Succulent Karoo biome.

2.6 Socio-economic profile
The Succulent Karoo is one of South Africa's least economically developed and least
populated regions, but is blessed with an extraordinary biodiversity. This creates a
unique suite of developmental challenges ranging from finding ways to reduce
grazing pressure to finding alternative ways of living and sources of fulfilling
livelihoods in an environment which is very vulnerable to abuse and expensive to
restore.
Low economic growth rates
The vitality of the towns of the Succulent Karoo depends primarily on the health of
their agricultural sector which faces stringent international competition and tight
profit margins. Economic growth rates in many areas are slow with the Matzikamma
Local Municipality experiencing a mere 1.3% per annum between 1995 and 2004
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(Western Cape 2006a). Even Oudtshoorn's economic growth has been modest with a
real growth rate of 1,9% per annum compared with the growth in national output of
2,8% for the same period (Oudtshoorn 2005).
A small population, almost static
The total population of the Magisterial Districts that include portions of the Succulent
Karoo is about 1.2 million (Table 2.1) but only about 50% of these live within the
catchments that include the Succulent Karoo biome and only 26% of the people
actually live within the boundaries of the biome itself. Similarly only 8.2 (32%) of the
25.6 million ha in these magisterial districts falls within the biome itself and it only
includes 13% of the cultivated land compared with 46% for the associated catchment
areas which comprise 64% of the magisterial districts.
In economic terms the Succulent Karoo contributes a relatively small proportion
(18%) of the Agriculture & Forestry GVA of the Magisterial Districts but 71% of the
Mining GVA and a fair proportion of the remaining sectors except for Manufacturing.
The Western Cape Province’s Agriculture and Forestry GVA in 2004 was R9.39
billion so the Magisterial Districts in Table 2.1 contribute 70% but the biome itself
contributes only 13%. In unit area values the Western Cape generates an Agricultural
and Forestry sector total GVA of R73 000/km2 and the biome R14 149/km2 which
compares well with the Northern Cape province with R7 882/km2. On the other hand
the mining sector in the Western Cape generates R 8 679/km2 compared with R7 331
for the Succulent Karoo but the mineral rich Northern Cape generates R14 685/km2.
The percentage of the population below the Mean Living Level (MLL) is about 27%
and varies less than 2% between the three spatial units (Table 2.1).
Table 2. 1: A summary statistics of the population, land cover and economic values, for all
Magisterial Districts that contain portions of the Succulent Karoo biome, the portions within the
hydrological domains linked to the Succulent Karoo, and within the Succulent Karoo, and within
the Succulent Karoo biome itself*.
Statistic

All Magisterial
Districts

Hydrological

Biome (%)

**

Domain (%)

Demographics
Population 2004
Below Mean Living Level
Land Cover (ha)
Natural
Waterbodies
Degraded
Cultivated

1 196 624

605 131 (50.6)

310 988 (26.0)

341 152

159 676 (46.8)

85 270 (25.0)

24 082 788
55 268

15 453 179 (64.2)
32 754 (59.3)

8 030 879 (33.4)
8 476 (15.3)

209 013
1 199 792

78 897 (37.8)
552 085 (46.0)

44 087 (21.1)
156 974 (13.1)
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Settled

61 308

Total
25 608 169
Gross Value Added by sector (2004, R millions)

31 283 (51.0)

16 156 505 (63.1)

8 271 699 (32.3)

Agriculture & Forestry
Mining

6 556.56
852.78

4 374.77 (66.7)
768.55 (90.1)

1 178.64 (18.0)
606.38 (71.1)

Manufacturing
Retail

7 082.25
4 958.10

1 927.53 (27.2)
2 273.01 (45.8)

937.27 (13.2)
1 298.40 (26.2)

Finance

4 923.08

1 970.94 (40.0)

1 158.47 (23.5)

Community Services
Information Services

7 296.58
4 219.61

3 889.05 (53.3)
1748.94 (41.5)

2 418.50 (33.2)
868.91 (20.6)

35 886.96

16 952.88 (47.2)

8 466.58 (23.6)

Total
*

39 591 (64.6)

The data were compiled from a data in the GAP2 database (CSIR 2007).

**

The hydrological domain comprises the quaternary (4th order) catchments which include Succulent

Karoo biome.

Most of the population in the Succulent Karoo is concentrated in the towns and in
their immediate vicinity with very large areas having less than 100 people per 50 km2
(Figure 2.2) and a mean population density of 3.76 people/km2. This is lower than the
4.67 people/km2 for all the Magisterial Districts which include the Succulent Karoo
and 35.34 for the Western Cape province but comparable with the Northern Cape with
3.01 people/km2. The densest rural populations are found in the Vanrhynsdorp, CeresWorcester and Ladismith-Oudtshoorn areas where there is intensive fruit and wine
farming.
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Figure 2. 2: Population distribution and density in the study area. The extent of the Succulent
Karoo biome is indicated by the pale grey shading. Data from the GAP2 database (CSIR 2007).

These sparsely populated areas are a natural outcome of the low productivity of these
arid areas, but they contribute significantly to the experience of wide-open and
undeveloped lands that are an important drawcard for tourists. On the other hand the
sparse populations and long distances that people have to travel to find basic facilities
add significantly to the feeling of isolation. Only the areas in the immediate vicinity of
the larger and more prosperous towns (Springbok, Ceres, Worcester, Oudtshoorn) live
at high densities and have a high degree of access to facilities (Figure 2.3). Most of
the biome is classified as remote and people living in small settlements such as
Loeriesfontein and Paulshoek experience high levels of isolation

Figure 2. 3: A classification of study areas into classes of population density and accessibility of
facilities. Based on sub-units of about 50 km2 characterised by their population density and the
location and routes of roads and the typical travel times.

Low economic growth rates have resulted in a substantial out-migration and
populations that are almost static in some areas but not in others (Table 2.2). There are
also marked contrasts. In Kannaland Local Municipality (Ladismith) the population
growth rate for the period 1996-2006 was 5% but in the adjacent Oudtshoorn Local
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Municipality it was a more robust 16% (Eden 2008). About a quarter of a million
people now live in the Succulent Karoo, about 25 000 more than in 2001.
Table 2. 2: Population changes in selected Local Municipalities and for all Local Municipalities,
in the Succulent Karoo (National Water Information System, www.dwaf.gov.za).
Local Municipality

Kamiesberg
Nama Khoi
Richtersveld
Matzikama
Cape Winelands
DMA
West Coast DMA
Oudtshoorn
Kannaland
TOTAL for

Population 2001

Population

Percentage

estimates 2008

change

10 725

10 855

1.2

44 751

45 446

1.6

11 764

9 757

-17.1

50 210

59 606

18.7

6 500

6 500

0.0

4 225

4 225

0.0

84 691

97 122

14.7

23 971

27 817

16.0

236 839

261 328

10.3

Succulent Karoo

Small towns in the Succulent Karoo are important
The National Government's National Spatial Development Perspective focuses
primarily on the main economic growth engines of the country, viz the metropolitan
areas and the coastal cities. Small towns have generally not been highlighted as
important centres for growth. Nevertheless, small towns play a crucial role in
relieving the population congestion of the cities, thereby reducing the cities' heavy
pressure on land, water and energy resources. Furthermore, small towns offer a good
quality of life, in terms of good quality air and water, good levels of housing, low
crime rates, and high social cohesion and generate substantial outputs. They account
for very large proportions of the economic turnover in most of the Magisterial
Districts in the Succulent Karoo (Figure 2.4). The highest concentrations of total
GVA are found in the Ceres-Worcester area but the Ladismith-Oudtshoorn and
Vanrhynsdorp (more accurately Klawer-Vredendal) areas have relatively active
economies.
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Figure 2. 4: Distribution of Total Gross Value Added (GVA) in 2004 in the study area. The
extent of the Succulent Karoo biome is indicated by the pale grey shading. Data from the GAP2
database (CSIR 2007).

The magisterial districts which fall mainly within the Succulent Karoo had,
collectively, a Gross Domestic product more than R10 billion in 2007 (Table 2.3).
Much of this is can be attributed to ecosystem services because of the dependence of
their economies on agriculture and nature-based tourism. Mining plays an important
role, particularly in Namaqualand which accounts for more than 30% of the total GDP
for all the districts (Table 2.3).
The towns in the Succulent Karoo area offer two important rationales for
development: Firstly, to relieve the migration pressure on the cities and coastal areas,
and secondly, to create a balanced network of service delivery nodes. As the rural
population moves to the towns, their service delivery function increases in
importance. Furthermore, as more tourism, conservation and agricultural
development programmes are launched in deep rural areas, mountainous areas and
farmland, the small towns provide an important base for service delivery.

15

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
Table 2. 3: The GDP of selected Succulent Karoo Magisterial Districts in 1996, 2001 and 2007 in
2000 Rand values (data supplied by the Built Environment, CSIR, February 2009).
Magisterial
district

1996
Total GDP

2001
Total GDP

2007
Total GDP

R million

R million

R million

Calitzdorp
Ladismith
Oudtshoorn
Vanrhynsdorp
Vredendal
Laingsburg
Namakwaland
Calvinia
Sutherland

66.32
128.25
681.31
180.64
449.60
37.63
1 511.96
223.36
55.38

95.15
184.02
1 025.37
263.05
654.02
63.29
2 996.99
363.69
91.37

178.27
344.76
1 889.56
485.61
1 216.49
125.91
5 171.75
679.89
172.47

TOTAL

R3 334.45

R5 736.93

R10 264.71

There is no coherent South African vision on the development or the importance of
small towns. Different provinces have evolved their own perspectives. The Northern
Cape Provincial Growth and Development Strategy is one of the few provincial
documents which is explicitly orientated towards small town development (Northern
Cape, undated). To counter the erosion of their economic base, the provincial
government will ensure that Local Economic Development strategies are designed to
use local resources for grass-roots development, SMME development and service
provision. This suggests that there will be increasing pressure on water use, as well as
efforts to promote processing of agricultural products which, in turn, will make the
livestock industry more profitable.
High rates of unemployment and poverty
In South Africa, there has been a rapid shedding of agricultural jobs, causing a steady
stream of poor, relatively unskilled people migrating to the towns, with little hope of
finding employment. The same trend applies to the Succulent Karoo (Table 2.4).
Employment rates are generally relatively low especially when many employees are
paid low wages or are only seasonal workers. Within the biome, Steytlerville had the
highest percentage living below the MLL (44%), followed by Uniondale (37%) and
Calitzdorp (35%) (CSIR 2007). Namakwaland (27%) and Vanrhynsdorp (25%) fall
close to the mean (26%) and Ceres had the lowest at 18%.
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Table 2. 4: Employment rates expressed as the percentage of adult people who actually have jobs
in selected Local Municipalities. This excludes people who are not economically active, such as
housewives or the elderly and who depend on those who are employed (Namakwa 2002; West
Coast 2007; Cape Winelands 2006; Oudtshoorn 2005; Kannaland 2004).
Local Municipality

Kamiesberg
Nama Khoi
Richtersveld
Matzikama
Cape Winelands DMA
West Coast DMA
Oudtshoorn
Kannaland
#

Population 2001

Employment as
a % of

Number of
people

economically

unemployed in

active people

2001 (unable to
find jobs)#

11 031

35%

1108

44 836

39%

5 754

11 764

41%

1558

50 210

42%

3507

6 500

78%

82

84 691

66%

10 462

26 104

54%

1 020

4 225

: These numbers exclude people who have given up looking for jobs

Given these unemployment rates, it is not surprising that poverty levels are high. A
major cause of poverty is structural, long-term unemployment, due to employmentreducing practices within the main economic sectors (notably mining), caused in turn
by the need for global competitiveness, and also due to stringent labour legislation.
There is a major long-term transition from labour-based agriculture to new tertiary
sectors (especially the service sector), and the current unemployment levels show the
difficulty that working people experience in making this transition. The economic
transformation is uneven, taking place more rapidly in some areas (such as
Oudtshoorn and boutique towns such as De Rust and Barrydale), and more slowly in
other areas (such as Garies and Springbok).
Most jobs in the Succulent Karoo are in elementary occupations, earning modest
wages so incomes at district levels are low. In Namakwa District almost a third of the
31 300 people who were employed, were in elementary occupations in 2001
(Namakwa 2002). In Ladismith 65% of the population earned less than R1 500 a
month in 2001, and in Calitzdorp it was as high as 87% (Kannaland 2004). Even
Oudtshoorn, probably the strongest local economy in the Succulent Karoo, has
relatively low income levels, when compared with other similar-sized towns such as
Knysna, George and Mossel Bay. The Succulent Karoo towns remain important, as
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they provide employment, but also because they offer a home to many people who
draw on social grants and pensions.
The agricultural and tourism sectors provide the economic backbone for the Succulent
Karoo towns, which enables many other people, particularly more vulnerable sectors
such as the youth and the aged, to live in viable communities. Unearned income
(mainly grants and pensions) comprises about a third of the total revenue circulating
in these towns (Table 2.5). These figures are comparable with Magisterial Districts
like Ceres and Robertson where the remuneration in 2007 was R626 and R756 million
respectively (data from same source as Table 2.5). However, they are much lower
than districts like Worcester (R1 915 million), Stellenbosch (R2 247) and Paarl (R3
451 million). Comparisons on a per capita income basis show that, in 2001, 49% of
individuals in Namakwaland Magisterial District (MD) had no income and 30%
earned less than R1 600 per year. In the Steytlerville MD the corresponding figures
were 48% and 43%, in Oudtshoorn 47% and 37%, Ceres 33% and 54% and
Vanrhynsdorp 41% and 44%. Those earning more than R1 600 per month generally
comprised less than 20% except in Namakwaland where more people earn their
income from skilled jobs in the mining industry.
Table 2. 5: Income in the magisterial districts that fall mainly within the Succulent Karoo region
(2000 Rand values). Remuneration includes wages and salaries. Unearned income comes
primarily from social grants, pensions, and other social support funds. Data supplied by the Built
Environment, CSIR, February 2009.
Magisterial

1996

1996

1996 total

2007

2007

2007

district

Remuneration
R million

Unearned
income

R million

Remuneration
R million

Unearned
income

Total
R million

R million
Calitzdorp
Ladismith

R million

50.93
98.49

26.16
50.59

77..09
149.08

81.48
157.57

58.43
113.00

139.91
270.58

Oudtshoorn
Vanrhynsdorp

608.31
171.44

294.17
78.81

902.48
250.24

806.90
299.25

521.11
186.76

1328.01
486.01

Vredendal

439.67

200.12

639.79

779.88

482.80

1 262.68

Laingsburg
Namakwaland

43.70
739.85

22,09
351.40

65.79
1 091.26

69.51
1 078.72

44.39
649.28

113.90
1 728.01

Calvinia
Sutherland

195.19
34.07

88.84
15.71

284.03
49.78

307.48
51.16

178.81
304.29

486.29
81.59

2 381.65

1 127.88

3 509.54

3 631.97

2 265.01

5 896.98

Total

The concentration of economic activity in the Vanrhynsdorp, Ceres-Worcester and
Ladismith-Oudtshoorn areas reflects the distribution of irrigation and ostrich farming
which generate more Rand per ha than extensive grazing and also supports fruit and
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meat processing industries (Figure 2.5). The relatively productive grazing in some
areas (e.g. Namaqualand and the Roggeveld) also stand out. If the ecosystem-based
agricultural and tourism sectors had to decline or disappear, these people's quality of
life would be severely affected, as the commercial services (banks, shops) of the
towns would no longer be available to them.

Figure 2. 5: Distribution of the Agricultural Gross Value Added in the study area. The extent of
the Succulent Karoo biome is indicated by the pale grey shading. Data from the GAP2 database
(CSIR 2007).

3 Defining the study area
Assessments of ecosystem services link ecosystems to people but the units used to
represent ecosystems at large scales (e.g. biogeographic units such as biomes,
ecoregions or vegetation types, and hydrological catchments) do not match the units
humans use to define areas, which are primarily administrative. Whilst this study
involves assessing the ecosystem services of the Succulent Karoo (SK) biome, we
have had to use the Succulent Karoo vegetation boundary to assess grazing, a
quaternary catchment level boundary to assess water supply and quantity and
administrative boundaries to assess values weighted according to their proportional
overlap with the Succulent Karoo biome. The approach we used is described in more
detail below.
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3.1 Administrative units
South Africa has a complex set of administrative units. Magisterial Districts are the
legal administrative units for administration of laws and regulations and are still used
as the basic units in databases on many population and economic statistics. They are
not aligned with the district municipalities and local municipalities (and district
management areas) (except at the provincial level).
The biome spans some 27 magisterial districts, but only occupies a relatively small
portion of most of them with six of these having less than 10% of their area in the
biome and only five have more than 50% (Table 3.1). Economic information,
including agricultural census data is collected at the magisterial district level. It is
difficult to disaggregate the data to separate the Succulent Karoo study area and
biome from the rest of those districts. We have been able to overcome this difficulty,
in part, by having information on land-uses and land cover and access to a set of
spatially disaggregated basic social and economic data which is available for
“mesozones”, polygons of about 50 km2 which are nested within administrative
boundaries (CSIR 2007). The disaggregation was done using finer scale population
data, information on infrastructure and industries and land cover and is the most
detailed information available at present. We have used information on the spatial
distribution between mesozones to disaggregate other social and economic
information and summarise it for the various regions of the Succulent Karoo.
Table 3. 1: Percentage contribution of each biome to each magisterial district that overlaps the
Succulent Karoo biome as defined by Mucina et al. (2006). Districts with more than 10% of their
area comprising Succulent Karoo are shown in bold.

Magisterial
District

Albany Azonal Desert
Thicket

Forests Fynbos Grassland

NamaKaroo

Savanna Succulent
Karoo

Beaufort West

0.00

6.49

0.00

0.00

0.33

0.59

92.59

0.00

0.01

31.23

7.21

0.00

0.00

35.55

0.00

0.00

0.00

26.01

Calvinia

0.00

7.25

0.00

0.00

5.50

0.00

44.02

0.00

43.23

Ceres

0.00

10.79

0.00

0.00

48.05

0.00

0.00

0.00

41.16

Clanwilliam

0.00

0.36

0.00

0.00

79.99

0.00

0.00

0.00

19.66

Fraserburg

0.00

1.37

0.00

0.00

6.47

0.00

85.98

0.00

6.18

George

0.00

0.45

0.00

3.74

82.76

0.00

0.00

0.00

12.51

Calitzdorp
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Magisterial

Albany Azonal Desert

District

Thicket

Forests Fynbos Grassland

Nama-

Savanna Succ-

Karoo

ulent
Karoo

Kenhardt

0.00

4.77

2.48

0.00

0.00

0.00

90.41

2.02

0.32

Ladismith

1.28

2.18

0.00

0.00

34.19

0.00

0.00

0.00

62.35

Laingsburg

0.87

1.64

0.00

0.00

30.15

0.00

28.17

0.00

39.17

Montagu

0.00

0.20

0.00

0.00

71.94

0.00

0.00

0.00

27.86

Mossel Bay

5.45

3.29

0.00

0.53

89.97

0.00

0.00

0.00

0.68

Namakwaland

0.00

0.89

12.96

0.00

2.78

0.00

22.59

0.00

60.77

15.93

6.59

0.00

0.00

53.17

0.00

0.00

0.00

24.30

Piketberg

0.00

0.34

0.00

0.00

99.40

0.00

0.00

0.00

0.05

Prince Albert

4.19

3.48

0.00

0.00

11.17

0.00

60.39

0.00

20.77

Riversdal

1.92

0.79

0.00

0.16

85.19

0.00

0.00

0.00

11.92

Robertson

0.00

4.81

0.00

0.00

73.90

0.00

0.00

0.00

21.29

Steytlerville

33.60

5.90

0.00

0.00

10.34

0.00

7.89

0.00

42.27

Sutherland

0.00

4.13

0.00

0.00

28.42

0.00

14.89

0.00

52.57

Swellendam

0.00

4.52

0.00

0.04

82.04

0.00

0.00

0.00

13.40

Uitenhage

50.74

5.58

0.00

0.38

37.90

0.00

3.14

0.00

2.25

Uniondale

2.48

0.00

0.00

0.01

78.18

0.00

0.00

0.00

19.32

Vanrhynsdorp

0.00

0.51

0.00

0.00

7.83

0.00

0.00

0.00

91.65

Vredendal

0.00

5.68

0.00

0.00

32.80

0.00

0.00

0.00

61.51

11.27

4.91

0.00

0.00

30.23

0.00

26.74

0.00

26.84

0.00

0.00

0.00

0.00

82.38

0.00

0.00

0.00

17.62

Oudtshoorn

Willowmore
Worcester

The match between magisterial districts and district or local municipalities is also
poor with some District Councils having parts of five or more magisterial districts and
even Local Councils with four or more magisterial districts. Some 26 local
municipalities belonging to eight District Councils overlap with the Succulent Karoo
biome (Table 3.2). Twenty of these have more than 10% of their area in the biome but
only seven have more than 50% and a further five have between 25 and 50%. This
means that the Succulent Karoo biome constitutes a relatively small part of most of
these local authorities and may not be considered of by them to be of much
importance for decision making.
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Table 3. 2: Summary of the political administrative units which overlap with the Succulent
Karoo. Only the Local Municipalities which overlap with the Succulent Karoo biome are shown
and those with more than 10% of their area in the Succulent Karoo biome are highlighted in
bold.

Province

District Council Total DC Local Municipality Total LM Succulent
(DC)
area (km2) (LM)
area (km2) Karoo %

Eastern Cape

Cacadu

58243 Baviaans

7 727

29.77

13 280

10.18

27 968

48.86

Kamiesberg

11 742

80.92

Karoo Hoogland

29 397

18.50

Khâi-Ma

8 332

3.76

Nama Khoi

15 025

64.22

NCDMA06

24 764

21.24

Richtersveld

9 608

73.47

NCDMA08

65 103

0.01

22309 Breede River

3 332

17.23

2 994

14.16

WCDMA02

10 763

50.03

Beaufort West

16 330

0.00

Laingsburg

8 784

39.22

Prince Albert

8 153

20.70

Hessequa

5 734

8.62

Kannaland

4 758

53.27

Mossel Bay

2 011

0.52

Oudtshoorn

3 537

25.49

WCDMA04

4 169

19.54

ECDMA10

Northern Cape Namakwa

Siyanda
Western Cape

Cape
Winelands

126836 Hantam

102524

Breede Valley

Central Karoo

Eden

38854

23331

Overberg

11405

Swellendam

2 999

0.05

West Coast

31103

Bergrivier

4 407

0.05

Cederberg

7 338

19.83

Matzikama

5 549

70.79

WCDMA01

8 350

85.51

312 156

26.69

Total

Population and economic statistics are generally only available for magisterial
districts although less aggregated data are available for some economic and
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population data. We have used magisterial district information for the social data as
well as the municipal and other administrative units where appropriate.

3.2 Vegetation domain
We have used the SK biome as defined for the national vegetation map (Mucina et al.
2006) for the biome boundaries for this report. The distribution of the biome differs
somewhat from the Low and Rebelo (1996) map originally used to define the SKEP
study area, particularly the extension to the east to include the Steytlerville Karoo.
The new biome definition also excludes Azonal vegetation types found on alluvial
deposits associated with drainage lines, because of their differing floristic
composition, structure and dynamics. We have used this strict biome definition for
our analysis of the grazing services and for the viewsheds component of the tourismrelated ecosystem services.

3.3 Hydrological domain
As noted earlier, much of the water that sustains the economy of the Succulent Karoo
has its source in the adjacent mountain areas. As it is impossible to separate out the
water services generated by the biome itself, we have chosen to make the boundaries
of the hydrological services, the hydrological domain, wider than the biome. The most
convenient unit which captures the water source areas of the Succulent Karoo biome,
and the most basic hydrological unit is the 4th order or quaternary catchment (see
Midgley et al. 1994). The lowest level of administrative hydrological unit for water
resource management is the Water Management Area (WMA) which is, or will be,
managed by a Catchment Management Agency. Water services and their
infrastructure are provided and managed at a local level but decisions about the
management of water resources (surface and groundwater) - including licensing,
allocation and water quality – are made by the Catchment Management Agency.
The Succulent Karoo stretches across five WMAs (Figure 3.1):
•

Lower Orange: Part of primary catchment D (the lower Orange) and primary
catchment F – all the coastal river catchments from the Groen River
northwards.

•

Olifants-Doring – primary catchment E which includes all the coastal river
catchments from the Sout River southward to those that feed Verlorenvlei.

•

Breede – primary catchment H – the middle Breede River and the Kingna
River.

23

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
•

Gouritz – primary catchment J – excluding the upper parts of the Dwyka and
Gamka Rivers (except for one quaternary) and the coastal catchments
(secondary J4 and primary catchment K).

•

Fish –Tsitsikamma - the lower reaches of the Groot River north of the
Baviaanskloof Mountains. It becomes the Gamtoos after its confluence with
the Kouga River. One quaternary extends into the Sundays River catchment
but less than 0.1% is in the Succulent Karoo biome.

Figure 3. 1: The five Water Management Areas which include the quaternary catchments which
comprise the hydrological domain defined fro the Succulent Karoo biome. Water Management
Areas are the administrative units for water resource management which are called Catchment
Management Agencies.

We selected all the quaternary catchments which include an area of the Succulent
Karoo biome and then added a few quaternaries in the headwaters of the tributaries of
the Olifants-Doring and Breede River systems. These are important water source
areas for parts of the Succulent Karoo biome.
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3.4 Approach
3.4.1 Identifying services
We initially carried out and extensive literature review and collated information on
ecosystem services that have been identified in the Succulent Karoo biome. We
identified 18 different beneficiaries (Table 3.3) who collectively relied on 41
associated ecosystem services (Table 3.4). Many of these 41 services are used by most
of the beneficiaries so that single services serve multiple beneficiaries. This resulted
in a complex multi-dimensional network of linkages and interdependencies between
the services and the various beneficiaries. The tables below are a simple summary of
the highest levels of these for both the beneficiaries (Table 3.3) and services (Table
3.4).
These initial findings were presented to a meeting of the project steering committee
who agreed that we should focus our investigation on grazing, tourism and water.
These were to be investigated in detail from both a biophysical and social perspective
and would form the basis of the spatial analysis and valuation exercises. In addition to
this we were to examine services related to biodiversity and natural goods, including
biodiversity inputs for restoration, carbon sequestration, veld products, regulatory
services and intellectual services. It was acknowledged that these services were poorly
known and would be documented in the form of case studies and overviews of the
available literature and knowledge held by members of the project team.
Table 3. 3: List of identified beneficiaries of ecosystem goods and service produced within the
Succulent Karoo biome.

Beneficiaries

Examples of key benefits and ecosystem service links

Astronomers

Ecosystem service-based limitations on development
resulting in skies unpolluted by light and anthropogenic
emissions
Livestock production based on grazing of a diversity of
habitats with differing temporal resource availability,
water; sense of place and identity
Grazing as above, water, fuelwood, plant food,
bushmeat, medicinal plants, fibre; sense of place and
identity (individual and social)
Water, fuelwood, bushmeat, medicinal plants; sense of
place and identity (individual and social)
Seeds and plant materials for commercial development
and to complete collections
Undeveloped landscapes, isolation, tranquillity
determined by limited ecosystem services
Carbon storage, oxygen production

Commercial farmers

Communal farmers

Farm workers
Horticulturalists & plant collectors
Land owner with independent incomes
The local, national and international
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community
Media producers
Medical bio-prospectors
Military strategists
Miners
Municipal managers
National and international biodiversity
fanatics
Power utility waste disposal managers
Rural dwellers
Students and academics
Tourists

Urban dwellers

Biodiversity-related documentaries and human-land
interaction based stories
Medical potential of plant and animal species
Open, secure spaces
Cheap plant resources for restoration, water for mine
operations and the workforce
Regulated water flows and groundwater recharge; waste
assimilation
Spiritual and aesthetic benefits derived from the
knowledge that this rich biodiversity exists and is
safeguarded;
Waste assimilation, isolation
Water, materials for arts and crafts; sense of place and
identity (individual and social)
Biodiversity, ecological services and social-ecological
interactions to study; intellectual satisfaction
Untransformed landscapes – “die niks”; wildflowers,
wildlife, natural history, rural community life; water,
shelter
Water, agricultural and natural goods for beneficiation
and for arts and crafts; sense of place and identity
(individual and social)
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Table 3. 4: A list of 41 ecosystem goods and service that were identified as being produced within
the Succulent Karoo biome.

Ecosystem service
Amenable environment
Arts and crafts using natural resources, e.g. Ostrich feathers, wood, grass
Biodiversity spectaculars
Bush-meat
Carbon storage and sequestration
Cheap restoration (minimal investment in follow-up alien control)
Cheap restoration (propagule availability)
Cheap restoration (rapid autonomous vegetation recovery)
Cultural and spiritual places (Ratelgat example)
Curious plants; nature's garden
Die "niks" (wide horizons without signs of human habitation)
Drug potential of plant species
Ecological processes and social ecological processes to study for academic /
scholarly gain
Fibre (including materials for fencing, weaving etc)
Flowers for tourists
Food (chickens to vegetables)
Fuel wood for cooking & heating
Game hunting
Game production – meat sales
Game viewing of diverse and abundant game
Industrial water (e.g. for washing tailings to separate fines from sand)
Isolation, solitude
Job creation - road verge maintenance
Landscape
Livestock production – grazing
Nature's symphony (silence, birdsong, running water)
Open landscapes, limited water = lack of development (lighting)
Open spaces
Oxygen production - regulation etc
Plant material collection, e.g. seeds to establish commercial ventures
Plant parts products and food (e.g. Aloe leaves)
Protection of gardens
Quality water for domestic use
Recreation and tourism
Sand and dust control (as protection for men and machines)
Untransformed landscapes (vegetation structural diversity across the landscape)
(Spectacular rock formations and landscapes)
Utensils
Veld food & herbs
Veld medicines
Warm fuzzy feeling from knowing that species area out there
Waste assimilation
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3.4.2 Biophysical and spatial analysis data
The information on services has been drawn from a variety of sources in both the
published and the “grey” literature.
The water services assessment relied particularly on the Water Situation Assessments
and Internal Strategic Perspectives compiled for the Lower Orange, Olifants-Doring
and Gouritz Water Management Areas (WMAs) (DWAF 2003a,b, 2004a,b, 2005).
This information was supplemented with information from the Water Resources 1990
study (Midgley et al. 1994) and some pre-publication data from the unpublished
Water Resources 2005 update. We have also drawn on information from the Water
Resource Management System (WARMS) and national Groundwater Resource
Assessment Phase 2 (DWAF GRA2 2005). We also made use of the limited
information that is available from Braune and Wessels (1980) and Görgens and
Hughes (1982, 1986).
The grazing service spatial analysis combined coverages of the SANBI Vegetation
map of South Africa (Mucina and Rutherford 2006), with the South African 1:250
000 maps of areas of homogeneous grazing potential (Scholes 1998). The vegetation
map of the Little Karoo (Vlok et al. 2005) and the associated transformation data
layers (Thompson et al. 2005, 2009) were used in a local level grazing assessment for
the Succulent Karoo vegetation types in this area.
Tourism services and viewsheds used the SRTM 90-m digital elevation model, in
conjunction with the most recent SANBI coverage of conservation areas and a
national roads coverage (CSIR 2007), as well as the Automobile Association’s
accommodation database (AA 2005), tourism features from the ENPAT
(Environmental Potential Atlas) database for South Africa (DEAT 2001) and SKEP
datasets on a range of features, including their conservation priorities.
More information on the methods is given in the sections dealing with the services.

3.4.3 Service valuation approaches
Economists have developed a variety of ways in which they can estimate the
monetary value associated with various things, including services (Pearce and Turner
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1990; Vatn and Bromley 1994; Fromm 2000; Birol et al. 2006). The basic one is
where there are market prices for the goods or services that are being valued, but there
are many methods which involve indirectly determining the values or getting people
to quantify the values they associate with various goods or services. Many ecosystem
services have no market prices so their values have to be determined directly.
Economic valuations take an anthropogenic view of ecosystem service valuation
where the “value” is derived from the fact that humans benefit from the goods or
services provided by nature. Therefore the valuation of the service can only be done
once the beneficiaries have been defined. If there are no beneficiaries then the
perceived service is not a service and no values can be estimated. The problem raised
by the lack of a beneficiary (McCauley 2006) is widely acknowledged in the
ecological literature as a weakness or deficiency in the ecosystem service based
approach to conservation, especially when dealing with entities that apparently confer
no human benefits (Kremen et al. 2008; Ghazoul 2008). This is why an ecosystem
service-based approach is recognised as only one of several approaches to the
conservation of biodiversity.
Natural environments provide a number of goods and services which all play a role in
the day-to-day lives and affairs of their beneficiaries. Some of these goods and
services are ‘free’ in the sense that no market prices exists for these and that society
consequently does not pay for these services i.e. they are public goods. This should
not be taken to imply that these services are not valuable. There are many instances
where society only realises the true value of such services once the services are lost,
for example the loss of a wetland resulting in the loss of the water purification
(quality regulation) service of the wetland amongst others (Heal 2000).
Market prices often are poor reflections of the true or full value to society when in
comes to allocating these services across different groups of beneficiaries (users). For
example, the premium people are willing to pay for a beautiful view may not be
reflected in the difference in the price of a property when compared with a similar
property without a view. These imperfections in price estimates often result in natural
resource misallocations and could also lead to a situation where the values of goods
and services are not accounted for decision-making processes. No single valuation
method can provide a fully inclusive and accurate estimate of the true price of an
ecosystem service. We employed a variety of methods to value the same services in
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order to provide a range of the price for particular services. This approach has been
followed consistently and the absolute prices should be seen secondary to the relative
prices.
Each valuation exercise focussed on deriving a value (or price) per unit estimate
which was scaled to a specific area by multiplying the price per unit with the number
of units in the specific area. As noted in the previous section, economic data is not
recorded or captured in units with exclusively biophysical boundaries. This has
created a variety of challenges in terms of the representivity of the economic data for
specific biophysical areas. For example, the 2002 National Agricultural Census was
used to provide quantity multipliers for the price-per-unit estimates needed for
valuing grazing as ecosystem service but reports these based on Magisterial District
boundaries. These typically do not correspond with geographical or biological
boundaries such as biomes (see section 2.1). A proportional weighting approach was
used where the proportion of each district council that falls in the Succulent Karoo
biome was calculated for statistics such as the total population or service yield, and
then multiplied by the overall unit area value.
The following magisterial districts were used in the study: Steytlerville, Willowmore,
Calvinia, Namakwaland, Sutherland, Calitzdorp, Ceres, Clanwilliam, George,
Ladismith, Laingsburg, Montagu, Oudtshoorn, Prince Albert, Riversdal, Robertson,
Swellendam, Uniondale, Vanrhynsdorp, Vredendal and Worcester.

3.4.4 Social assessments of ecosystem services
A social survey, based on a specific locality case study, was originally part of the
brief. This was subsequently replaced by a more generic social assessment, covering
the entire Succulent Karoo area, including two provinces and 11 municipalities. This
social assessment was complemented by the use of quantitative data, secondary
research and interviews with selected stakeholders.
The social assessment was initially based on insights derived from a wide range of
secondary literature in academic journals. This guided the collection of South African
information, as it highlighted the linkages between ecosystem services, livelihoods,
economic sectors, public strategies, and institutions at all levels.
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A scoping study provided overarching information and data on the District and Local
Municipalities in the Succulent Karoo. Further quantitative data was then obtained
for the following municipalities: Namakwa District (Kamiesberg, Nama Khoi and
Richtersveld Local Municipalities), West Coast District (Matzikama and the West
Coast District Management Area), the Cape Winelands District Management Area,
and Eden District Municipality (Oudtshoorn and Kannaland Local Municipalities).
Information and insights regarding the social and political aspects of the Succulent
Karoo have been extracted from diverse sources including:
•

Secondary literature on ecosystem services and "post-productivist" rural
development

•

Government strategic documents, including the Northern Cape and Western
Cape Provincial Growth and Development Strategies, the Western Cape's
Spatial Development Framework, and all relevant Municipal Integrated
Development Plans in the Succulent Karoo

•

Government sectoral strategies, including DWAF's Integrated Water
Resources Management guidelines, the Western Cape Micro-Economic
Development Strategy (MEDS), the Northern Cape Water and Sanitation
strategy and the Olifants-Doorn Water Management Area Strategic Plans

•

Municipal sector strategies, such as the Oudtshoorn Water Services Plan, the
Kannaland LED Strategy, the West Coast Integrated Environmental Strategy,
and the draft Kamiesberg Biodiversity Plan

•

Secondary literature on the Succulent Karoo region was extensively consulted

•

Two key sources of information and analysis of small towns were consulted,
viz the Western Cape's Growth Potential of Small Towns in the Western Cape
(2004), and D. Toerien and M. Seaman's Business Development in Towns
(2008a,b)

•

Documents were obtained directly from organisations working in the
Succulent Karoo, such as SKEP, Green Connection, Conservation
International, the Ostrich Business Chamber, municipalities, and nature
reserves. Unpublished documents and research provided by SKEP,
Conservation International and Green Connection

•

Quantitative information on magisterial districts and local municipalities was
compiled by Built Environment, CSIR
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•

On-site and telephonic interviews were conducted with key stakeholders,
including municipalities, game reserve managers and selected community
organisations. Extensive discussions were held with Conservation
International and Green Connection

•

Individual officials and stakeholders in the region provided basic data on
tourism and farming

•

Internet sources were used including official websites of organisations.

The social assessment, socio-political issues, possible policy linkages and
recommendations were drafted with due cognizance to SKEP's strategic initiatives
(SKEP 2008a).
The specific sources of information have been cited in the text of the report. A full
bibliography can be obtained on request.
Interviews were conducted with:
1. Ms Alex Marsh, CI
2. Ms Sarah Frazee, CI
3. Ms Christy Bragg, Green Connection
4. Ms Liz McDaid, Green Connection
5. Mr Jan Joseph, Ratelgat Toerisme, Vredendal
6. Ms Roberta Burgess, Department of Agriculture, Northern Cape, Kimberley
7. Mr Elbe Cloete, Knersvlakte Nature Reserve
8. Ms Susan Botha, CapeNature and SA Ostrich Business Chamber
9. Departmental officials, Northern Cape Department of Agriculture.
Primary information was obtained from:
1. Mr David Paulse and Mr Dewald Badenhorst, Northern Cape Department of
Tourism, Environment and Nature Conservation
2. Mr Nico Mans, West Coast District Municipality
3. Mr Hoorn, Karoo-Hoogland Municipality
4. Mr Sakkie van der Poll, Department of Agriculture, Northern Cape, Springbok
5. Mr Jerry Aries, Department of Agriculture, Western Cape, Elsenburg
6. Oudtshoorn Tourism Agency
7. Western Cape and Northern Cape game reserves.
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4 Results: Ecosystem services identified within the biome
The results of the ecosystem service assessment are presented below according to the
agreed service focus discussed in section 3.1:
•

Services to be assessed in detail and spatially explicitly: grazing, tourism and
water

•

Services to be described and assessed in less detail: biodiversity and natural
goods, restoration and carbon sequestration

4.1 Grazing
4.1.1 Agriculture in the Succulent Karoo
The economy of Succulent Karoo is primarily based on agriculture and it continues to
experience growth (Table 4.1). The value of agricultural output for magisterial
districts that contain a proportion of the Succulent Karoo biome totalled R1.9 billion
in 1996, R2.7 billion in 2001 (Built Environment, CSIR, February 2009). The relative
contribution of agriculture to the national, and the Succulent Karoo regional economy,
and to employment, is however is currently declining. Although agriculture remains a
significant and growing economic sector, its position is slipping when compared to
the wholesale and retail sector of which tourism is a part (Table 4.1). It should also be
noted that whilst it appear that the mining sector contributes significantly to some
districts such as Namaqualand, since 2001 the mining industry in the Namaqualand
has been rapidly declining with the current situation being close to a cessation of all
mining activity (P. Carrick 2009 personal communication).
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Table 4. 1: Growth rates in Agriculture, mining and trade in Succulent Karoo towns, 1996-2001. Values have been standardised to year 2000, and expressed in
R1000’s). Data supplied by the Built Environment, CSIR, February 2009.
Magisterial

Agriculture

Agriculture

1996

2001

22 086 (33.3)

31 494 (33.1)

42.6

0 (0.0)

0 (0.0)

0.0

6 608 (10.0)

9 460 (9.9)

43.2

Calvinia
Ceres

36 759 (16.5)
316 222 (46.0)

52 207 (14.4)
422 565 (42.7)

42.0
33.6

6 724 (3.0)
968 (0.1)

16 962 (4.7)
755 (0.1)

152.3
-22.1

55 270 (24.7)
71 993 (10.5)

105 052 (28.9)
117 935 (11.9)

90.1
63.8

Clanwilliam
George

118 688 (35.4)
99 636 (5.4)

170 945 (32.9)
147 436 (4.9)

44.0
48.0

465 (0.1)
7 635 (0.4)

380 (0.1)
6 558 (0.2)

-18.3
-14.1

56 238 (16.8)
324 569 (17.5)

102 145 (19.7)
594 915 (19.9)

81.6
83.3

Ladismith
Laingsburg

42 712 (33.3)
8 361 (22.2)

60 906 (33.1)
16 268 (25.7)

42.6
94.6

0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)

0.0
0.0

12 779 (10.0)
7 724 (20.5)

18 294 (9.9)
13 319 (21.0)

43.2
72.4

Montagu

District
Calitzdorp

Growth rate

Mining 1996

Mining 2001

(%)

Growth rate

Wholesale &

Wholesale &

(%)

retail trade
1996

retail trade
2001

Growth rate

57 768 (25.2)

86 951 (23.8)

50.5

2 474 (1.1)

1 381 (0.4)

-44.2

31 911 (13.9)

58 881 (16.1)

84.5

Namakwaland

50 949 (3.4)

70 487 (2.4)

38.3

975 038 (64.5)

2 165 560
(72.3)

122.1

101 102 (6.7)

156 788 (5.2)

55.1

Oudtshoorn
Prince Albert

71 155 (10.4)
18 100 (20.5)

101 773 (9.9)
24 512 (14.0)

43.0
35.4

481 (0.1)
0 (0.0)

375 (0.0)
0 (0.0)

-22.1
0.0

112 157 (16.5)
12 957 (14.7)

199 725 (19.5)
28 346 (16.2)

78.1
118.8

74 814 (17.3)
192 298 (24.2)

138 425 (20.1)
290 239 (22.9)

85.0
50.9

6 912 (1.6)
8 728 (1.1)

4 414 (0.6)
4 871 (0.4)

-36.1
-44.2

59 232 (13.7)
112 119 (14.1)

88 674 (12.8)
206 845 (16.3)

49.7
84.5

Steytlerville

6 751 (19.7)

13 647 (21.6)

102.1

0 (0.0)

0 (0.0)

0.0

6 495 (18.9)

11 146 (17.6)

71.6

Sutherland
Swellendam

13 796 (24.9)
91 677 (26.2)

21 791 (23.9)
142 090 (26.0)

58.0
55.0

0 (0.0)
637 (0.2)

0 (0.0)
355 (0.1)

0.0
-44.2

14 040 (25.4)
45 770 (13.1)

19 107 (20.9)
90 915 (16.6)

36.1
98.6

Uniondale
Vanrhynsdorp

40 213 (52.5)
45 445 (25.2)

51 707 (45.9)
61 289 (23.3)

28.6
34.9

0 (0.0)
14 937 (8.3)

0 (0.0)
10 788 (4.1)

0.0
-27.8

3 686 (4.8)
25 547 (14.1)

7 309 (6.5)
41 624 (15.8)

98.3
62.9

Vredendal
Willowmore

112 371 (25.0)
24 945 (28.7)

149 257 (22.8)
48 582 (30.5)

32.8
94.8

40 120 (8.9)
1 (0.0)

29 159 (4.5)
2 (0.0)

-27.3
206.6

66 076 (14.7)
12 622 (14.5)

107 176 (16.4)
21 258 (13.4)

62.2
68.4

Worcester

440 563 (24.2)

645 810 (23.2)

46.6

5 480 (0.3)

6 098 (0.2)

11.3

239 956 (13.2)

438 650 (15.7)

82.8

1885309

2748381

1070599

2247656

1378853

2437563

Riversdal
Robertson

Total
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Agriculture provides an economic backbone to rural areas, serving as an economic
base for retail stores, banks, business services, and other economic enterprises.
Agriculture has significant multiplier effects, because it stimulates a wide range of
other support activities, both upstream linkages through the purchase of inputs, and
downstream linkages through agro-processing. Agricultural expertise is regarded as
high with skilled and experienced commercial farmers who are often eager to become
involved in tourism, conservation, land reform and support for emergent farmers.
Furthermore, there are growing numbers of black and coloured commonage farmers,
who represent a nucleus of potential new commercial farmers in the future.
Agriculture also remains the most effective employer of unskilled labour. The
agricultural sector provides a livelihood to a large number of families. The ostrich
industry, for example, provides 20 000 jobs, and undertakes many Black Economic
Empowerment projects. By creating jobs and drawing in external revenue, the primary
sector tends to stabilise local economies (Toerien and Seaman 2008a).
The social profile of the agricultural sector in the Succulent Karoo is changing
dramatically, typified by job losses. In Kannaland alone, 105 jobs were lost in the
agricultural sector for the period 1996 to 2001. Given the lack of a recent census, just
where retrenched workers are being re-absorbed within rural economies, is unknown.
A major underlying cause of this change in social profile and decreasing GDP
contributions by agriculture is due to the massive transition that has taken place from
a sheltered sector under apartheid to being a competitive economic sector within a
tough global economy, with virtually no tariff protection or government support (Vink
and Kirsten 2000). Farmers and rural communities who have survived this transition
have demonstrated entrepreneurial capacity, and this forms a major "human asset" in
the Succulent Karoo. This entrepreneurial experience often underpins much of the
new growth in tourism, due to the widespread new phenomena of guest farms, farmbased tourism activities, rural village tourist enterprises and conservation. This local
economic diversification is important in reducing poverty and creating employment
opportunities. Regions which have managed to diversify, such as Oudtshoorn, are the
most resilient and show the most growth.
Livestock production, namely small stock and ostriches, remains the most important
primary agricultural activity in the region. Whilst ostrich production is highly
connected to and dependant on water services supplied by other regions outside of the
Succulent Karoo, small stock production is supported by the natural vegetation of the
biome. This vegetation is a key natural asset that underpins a variety of economic and
social factors in this region. The characterisation and value of this regional service are
discussed below.
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4.1.2 Characterising the grazing service
4.1.2.1 Factors controlling phytomass production
The provision of grazing for livestock is a highly variable ecosystem service, at a
regional scale and to a lesser extent as a local scale, and is determined by a number of
key biophysical factors. Mean annual precipitation (MAP) is a key determinant of soil
moisture availability which, in turn, together with soil fertility, has a controlling
influence on the production of digestible biomass (Scholes 1998; Rockström et al.
1999). The seasonal timing of rainfall events and the amount per event and sequences
of events constitutes an additional further influencing factor (Westoby 1980;
Leishman et al. 1992; Henschel et al. 2007; Desmet & Cowling 1999). The Succulent
Karoo receives winter rainfall and phytomass production is typically lower here
compared with areas that the have the same MAP receive but receive it in summer
months (Scholes 1998). The strong role played by rainfall and soil moisture makes
this service very vulnerable to the impacts the projected decreased in rainfall and
increases in temperature (Midgley et al. 2005; SKEP 2008a).
Soil moisture content and moisture accessible by plants is closely coupled to the mean
annual rainfall (as described above) and the infiltration of that water into the soil
(water capture) (Ludwig et al. 1997). Plant growth is controlled by soluble nutrient
absorption and carbon fixation, a function of stomata aperture and water availability
(Scholes 1998). There are only a certain number of days in a year when soil moisture
does not limit plant growth so the growing seasons are short. Nutrient availability
strongly influences grazing quality, and this is largely a function of soil fertility. Soil
fertility is influenced by the geological material from which the soil was formed, as
well as a range of biological processes that drive nutrient cycling, soil moisture, and
soil turnover. Soil properties may vary over meters but the spatial data on soil
properties is only available at the level of land types (Scholes 1998).
The composition of vegetation types (both functional and specific) influences their
grazing potential through both the accessibility and digestibility of plant material.
These geographically-related factors determine the types of livestock that can be
sustained. Small stock, in the form of sheep and goats, are best suited to utilize the
grazing on offer in this biome. Goats and sheep are good selective browsers, and are
able to utilize the dominant functional type which is shrubs (Scholes 1998).
The nature of the topography also influences the supply of grazing services within a
region. For example, the rockiness and steepness of the slopes influences the ability of
livestock to access this service, with slopes >35% being regarded as inaccessible to
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livestock (Scholes 1998). Areas with steep gradients typically have stony, skeletal
soils with little soil and this limited soil moisture availability except where deep
rooted shrubs can penetrate fractures in the underlying rocks. Grazing of steep slopes
typically results in erosion and a loss of top soils (Trimble and Mendel 1995). Rocky
uplands in the Succulent Karoo therefore require special attention if the grazing of
theses areas is to be sustainable. The combinations of water runoff and runon,
rockiness, and soil fertility and depth, sustain a variety of vegetation types at the
landscape scale from the ridge tops to the riparian woodlands (Le Maitre et al. 2007a;
see section 4.3). These different settings offer different opportunities for grazing and
this diversity, wisely used can increase the resilience of the grazing service and its
ability to sustain livestock during wet cycles and droughts.
Finally, land use history and current land cover have a clear and often overriding
influence on the grazing service of an area. Long term degradation and transformation
drastically reduce available grazing during summer periods and during drought years,
through the erosion of ecological processes that maintain soil moisture and retention.
4.1.2.2 Utilizing this service from past to present
The grazing services of the Succulent Karoo biome have been utilized for livestock
production for around 2000 years (see Deacon et al. 1978; Smith 1983). The
indigenous Khoikhoi pastoralists followed a transhumance lifestyle moving livestock
between different vegetation types according to seasons (Smith 1983), allowing them
to access both water and grazing throughout the year (Penn 1986). These strategies
were adopted by settlers to the region and continue being practiced to day to a much
lesser degree and in specific areas. This is largely due to political and economic
development, and private land ownership that have constrained movements to within
specific areas, or between two farms with one being outside of the Succulent Karoo
biome. Whilst movements are constrained, farmers perceive seasonal differences in
vegetation types and move stock on a seasonal base between these within one farm
(O’Farrell et al. 2007). It is argued that transhumance movements between the Nama
Karoo and Succulent Karoo historically stabilized subsistence economies, but changes
in land tenure in the past century have led to sedentary grazing and damage to the
resource base (Archer 2002; Beinart 2003; Hoffman & Rohde 2007). Additional
damage to this grazing service was caused by ploughing of alluvial deposits for
subsistence crops (Macdonald 1989; Thompson et al. 2005), and by overstocking,
particularly with ostriches at high density on natural veld by supplementing them with
food purchased from outside the biome (Dean & Macdonald 1994; Cupido 2005;
Herling et al. in press).
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Today within the study region we have both commercial and communal farmers
utilizing the grazing service in different ways because they want to meet different
objectives. Whilst grazing strategies within semi arid areas have been hotly debated
(Hoffmann & Todd 2000; Benjaminsen et al. 2006; Gilson and Hoffman 2007),
intensive grazing has been found to alter vegetation composition towards more
ephemeral communities and grazing services become more tightly coupled to rainfall
(Todd & Hoffman 1999; Anderson & Hoffman 2007). Further compositional shifts on
the low lying areas from palatable perennial shrubs to dominance by unpalatable
species such as Galenia africana are also evident (Allsopp & Laurent 2005). An
important associated implication is that overgrazing and degradation affects water
infiltration and soil water retention, affecting the future provision of both water and
grazing related services (Le Maitre et al. 2007a; MDTP 2008).

4.1.3 Biome Level assessment
4.1.3.1 Spatial patterns and assessment of the grazing service
The Succulent Karoo biome is extremely heterogeneous in terms of vegetation types,
lithology and topography, at both the local and regional scales. All of these factors
confound the accurate assessment of grazing as a service because they determine the
variation in the quantity and quality of forage available in Succulent Karoo rangelands
at a range of scales. We have used Scholes’s (1998) maps of areas of homogenous
grazing potential to assess the spatial distribution of the grazing potential and service
at a regional level. We have chosen his approach to estimating grazing potential
because it explicitly incorporates climate, soil type and vegetation and has been
calibrated using observed long-term stocking rates of wildlife and livestock systems
that have not caused irreversible degradation in the short term. It is an estimate of the
potential mean carrying capacity of the grazing and not the actual grazing and does
not take the impacts of overgrazing into account. As described earlier, we have only
assessed the grazing potential of the Succulent Karoo biome as delineated by Mucina
et al. (2006).
The grazing capacity of the Succulent Karoo study area, and thus the grazing service
is spatially heterogeneous (Figure 4.1). The grazing potential ranges from 18-22
LSU/km2 right down to 0-1 LSU/km2. Areas with the highest grazing potential are
situated around Worcester, Montague Ladismith, Oudtshoorn and Steytlerville. Areas
with moderate grazing potential are closely associated with areas of high potential but
also occur around Nieuwoudtville, Sutherland, Calvinia, Loeriesfontein
Vanrhynsdorp. Low potential grazing areas occur in all of the above locations, but are
dominant in Namaqualand, the Tanqua Karoo, and north of the Swartberg mountains
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around Prince Albert. Most of the Namaqualand region is in the 0-1 LSU/km2 range
and this is also the area where most of the non-commercial livestock farming is
practiced. This finding highlights the fragility of the grazing service in these areas
where it is an important factor in peoples’ livelihood security and value systems.

Figure 4. 1: Grazing potential map of Succulent Karoo vegetation showing the homogenous
areas that have the same large stock unit (LSU) support potential (based on Scholes 1998;
Mucina et al. 2006).

4.1.3.2 Value of the grazing service
This ecosystem service was valued as an input required for the extensive livestock
industry in the Succulent Karoo. We converted the Agricultural Census count data for
all commercial animals, beef cattle, sheep, goats and ostriches, to numbers of large
stock units (LSU) by means of the daily metabolic energy demand for a homogenized
or ‘typical animal’ base on the list above (293kJ/kg0.75 i.e. Kleiber formula, Van der
Merwe and Smith 1991). All animal numbers were therefore converted to the number
of LSUs per magisterial district. A representative price for LSUs was calculated for
each magisterial district by mean of proportional weighting across the different animal
types, notably sheep, goats and ostriches.
Three approaches were then used to estimate the value per unit of the grazing service.
The first approach drew on the 2002 Agricultural census stock counts as a basis from
which to multiply the proportional price per LSU with the real number of LSUs per
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district to obtain a derived value for the district (we call this the REAL scenario). The
second approach employed recommended stock rates derived from Figure 4.1
(km2/LSU) this was multiplied with the representative LSU price to a derive a value
for the district (we call this the THEORETICAL scenario). Our third approach
estimated the substitution value or the opportunity cost of grazing via a droughtsupport scenario (we call this the SUBSTITUTION scenario). We estimated this by
adopting the Department of Agriculture’s recommended 0.25 kg of maize and 1.75 kg
of lucern per 50 kg small stock unit (Van der Merwe & Smith, 1991). At current
market prices for maize (R2200/t) and lucern (R1400/t), a LSU maintenance diet
would cost approximately R15.59 per day for a 100% grazing substitution scenario. If
we assume a permanent substitution (365 days per year) then the annual substitution
value is R5690 per LSU. From these three approaches we calculated a R/km2 value
for each district and well as a proportional value that relates to the area of the district
that falls within the Succulent Karoo biome. We have also calculated per capita
grazing values for each district.
Using these three approaches provides a range of scenarios from low to high values
for each district. We present these results in tables below in four different ways:
1. A total value estimate for the Succulent Karoo portion of the service
2. The Rand per km2 value per district (based on the Succulent Karoo portion of
the service)
3. The Rand value per capita of the services (based on the Succulent Karoo
portion of the service)
4. The value of the service proportional to the per capita gross value added. Per
capita gross value added is equal to total gross value added for the district
divided by the population for that district (based on the Succulent Karoo
portion of the service)
The 4th comparative measure represents the value of the ecosystem service relative to
the total value being generated by an individual in the economy.
The real and the theoretical scenarios produced similar absolute values of R153
million and R218 million respectively over the Succulent Karoo biome (Table 4.2).
The value estimate derived from the grazing substitution scenario, was significantly
larger at R918 million for the biome, and this scenario produced the highest values for
all districts assessed in the Succulent Karoo (Table 4.2). We consider this scenario’s
estimates to be the upper limit, or maximum values, for this ecosystem service. We
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also have a high degree of confidence in this figure since it is based on a legitimate
fodder replacement value.
When considering proportional annual values at a district level, Calvinia has the
highest calculated grazing service values followed by Namaqualand. However, when
Rand per km2 estimates are considered, Calvinia drops back to 5th or 6th place
depending on valuation method being considered. The difference in grazing values
per district is the outcome of significant variation in both the absolute value estimates
(i.e. inter-method comparisons) and the relative values (i.e. inter district comparisons).
This variation emphasizes the limited ability of economic instruments to present
accurate estimates of the full value of ecosystem services.
Table 4. 2: Value estimates for grazing as an ecosystem service in the Succulent Karoo portion of
each Magisterial District. For more information on the estimation of the different values of the
grazing see the text.

District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Total#

Total annual value (R)
Real
Theoretical
R 2 922 795
R 2 050 002
R 42 556 935
R 30 963 691
R 5 668 838
R 32 882 228
R 5 882 225
R 8 334 440
R 5 898 907
R 5 653 951
R 6 087 295
R 12 759 825
R 2 562 235
R 8 989 742
R 1 217 720
R 8 667 070
R 11 771 401
R 22 157 789
R 19 015 280
R 7 186 642
R 2 404 575
R 2 874 034
R 4 880 265
R 6 283 702
R 906 408
R 6 468 474
R 4 482 247
R 4 010 974
R 5 961 155
R 12 967 780
R 5 356 468
R 5 554 839
R 2 082 225
R 3 742 711
R 10 619 137
R 13 534 283
R 6 482 793
R 5 262 712
R 4 710 334
R 4 554 869
R 1 502 345
R 13 378 208
R 152 971 583 R 218 277 966

Substitution
R 5 782 027
R 368 359 370
R 17 758 246
R 19 284 092
R 12 681 983
R 32 018 932
R 21 258 458
R 3 511 350
R 85 312 220
R 59 141 883
R 14 525 931
R 16 743 328
R 1 873 991
R 33 590 016
R 51 060 201
R 23 731 792
R 9 192 824
R 69 949 838
R 30 916 961
R 37 897 544
R 3 254 330
R 917 845 317

Values per unit area (R/km2)
Real
Theoretical Substitution
R 9 978
R 6 999
R 19 739
R 2 650
R 1 928
R 22 934
R 1 401
R 8 126
R 4 388
R 4 048
R 5 736
R 13 271
R 19 233
R 18 435
R 41 349
R 2 667
R 5 590
R 14 028
R 748
R 2 624
R 6 206
R 1 772
R 12 614
R 5 110
R 401
R 754
R 2 904
R 23 240
R 8 783
R 72 282
R 1 423
R 1 701
R 8 595
R 10 433
R 13 433
R 35 794
R 2 660
R 18 981
R 5 499
R 2 959
R 2 648
R 22 177
R 1 255
R 2 731
R 10 753
R 9 869
R 10 235
R 43 727
R 3 495
R 6 283
R 15 432
R 1 214
R 1 548
R 7 999
R 2 871
R 2 331
R 13 692
R 2 282
R 2 207
R 18 361
R 2 101
R 18 710
R 4 551
R 5 081
R 7 257
R18 514

# Mean for per unit area values
The value per unit surface area is possibly not the most appropriate way to present the
value of grazing for the purposes of this project, as it implies that the grazing service
in the Succulent Karoo has little value whereas it may have very high value to the
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beneficiary whose livelihood, for example, depends primarily on their livestock. We
can see that unit area values are, indeed, potentially misleading because the per capita
values for the grazing service tell a different story (Table 4.3). Here all three methods
show that the grazing service is an important economic component in the Succulent
Karoo, especially for the District Municipalities of Calvinia, Sutherland and
Steytlerville. Calvinia again has the highest grazing service value of 64% of GVA per
capita. None of the more intensive livestock production areas such as Oudtshoorn,
Swellendam and Worcester derive such high values per capita from grazing. We
attribute this to the presence of other high value high water use industries in these
regions, such as irrigated viticulture and deciduous fruit production.
Table 4. 3: Value estimates for grazing as an ecosystem service in the Succulent Karoo portion of
each Magisterial District on a Rand per capita basis. For more information on the estimation of
the different values of the grazing see the text.

District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Mean

Per capita values (R/capita)
Real
Theoretical Substitution
R 328
R 230
R 649
R 1 997
R 1 453
R 17 289
R 101
R 585
R 316
R 183
R 259
R 600
R 44
R 42
R 94
R 437
R 916
R 2 299
R 407
R 1 427
R 3 374
R 40
R 283
R 115
R 149
R 281
R 1 081
R 219
R 83
R 682
R 238
R 285
R 1 440
R 170
R 218
R 582
R 26
R 187
R 54
R 785
R 703
R 5 885
R 1 433
R 3 117
R 12 274
R 134
R 139
R 595
R 193
R 346
R 850
R 690
R 879
R 4 545
R 192
R 156
R 915
R 384
R 371
R 3 087
R 89
R 22
R 10
R 389
R 574
R 2 702

Flow value estimate (EGS value as %
of GVA/cap)
Real
1.30%
7.40%
0.40%
0.50%
0.10%
1.90%
2.20%
0.20%
0.60%
0.80%
2.10%
0.60%
0.10%
4.70%
4.20%
0.40%
1.10%
2.60%
0.50%
3.30%
0.00%
1.67%

Theoretical
0.90%
5.40%
2.00%
0.70%
0.10%
4.00%
7.90%
1.40%
1.20%
0.30%
2.50%
0.80%
0.60%
4.20%
9.20%
0.40%
1.90%
3.30%
0.40%
3.20%
0.20%
2.41%

Substitution
2.60%
64.20%
1.10%
1.70%
0.30%
10.10%
18.60%
0.60%
4.50%
2.50%
12.80%
2.20%
0.20%
35.30%
36.20%
1.70%
4.70%
16.90%
2.40%
26.90%
0.10%
11.70%

Whilst at a national level these services values may be dwarfed by higher rainfall
regions, the importance of the grazing service to the lifestyle of people of the
Succulent Karoo region cannot be overemphasised. These social issues are further
explored at a local level below.
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4.1.4 Local level analysis
4.1.4.1 Case study 1 - The financial implications of a change in an ecosystem
service: a case study of grazing degradation in the Little Karoo
The Little Karoo region of the Succulent Karoo biome has some of the worst levels of
degradation within the entire study area. Evidence from historical records indicates
that past degradation is attributable to heavy overstocking of cattle, horses, donkeys,
sheep, goats and ostriches (Dean & Milton 2003). The ostrich industry here in
particular has been associated with worsening levels of degradation over the last 150
years. This industry was established in the early 1800s initially for feather production
but has diversified to focus on meat and skins. The deregulation of the industry in
1996 (KKG 2006), as well as growing demand for ostrich meat, has resulted in a
dramatic increase in the number of ostriches with census estimates for 2002 including
250 000 birds sales and 150 000 birds on farms in the Little Karoo.
The ostrich industry is one of the largest exporters of red meat in the country and a
world leader in the ostrich industry, due to its expertise and the congenial regional
climate. Ninety percent of ostrich products (meat, leather and feathers) are exported to
Europe, generating an annual income of R1.2 billion. It forms a critical part of the
local economy, employing over 30% of the local population and providing some
20 000 jobs2. Revival of the ostrich industry in the late 20th century and birth of the
tourism industry in the 21st century have stimulated investment in ecological
restoration, demonstrating that the links between ecosystem services, economies and
human well-being are being recognised in government (municipal buy-in to SKEP)
and industry viz. the biodiversity initiatives of the Ostrich Business Chamber.
Ostrich numbers are now at 5 times the recommended carrying capacity level for
livestock. To compound this ostriches have a significant impact on rangeland
vegetation because they pull out plants rather than biting off foliage. In addition,
trampling and territorial displays lead to soil compaction, the removal of the
biological soil crust and the formation of pathways which channel surface water and
decrease infiltration rates (Cupido 2005). These activities have resulted in the current
levels of degradation which Thompson et al. (2009) recently assessed. They found
that 14% of the area was severely degraded, 37% moderately degraded, 11%
cultivated, and less than 38% pristine. Reyers et al (2009) highlight the substantial
impact that these land cover changes have had on ecosystem services in the Little

2

http://www.capeaction.org.za/index.php?C=bio&P=12
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Karoo, resulting in declines ranging from 18% to 44% in ecosystem service levels, for
grazing, carbon sequestration, erosion control, and water provision.
We have adapted Reyers et al.’s (2009) analysis to focus only on the portion of the
Little Karoo that falls within the Succulent Karoo biome. We found that 27% of the
Succulent Karoo vegetation was severely degraded, 61% moderately degraded, 9%
cultivated, 1% urban and less than 2% is pristine (Figure 4.2). According to these
levels of degradation, potential stocking levels have fallen from 5 087 LSU under
pristine conditions to 3 328 LSU under current condition, a 35% reduction in carrying
capacity. Assuming a LSU value of R1 800 for this region, annual grazing values
have fallen from approximately R9.2 million to R6 million, or a R3.1 million loss
over this period. In addition to these grazing value losses, the associated impacts of
overgrazing include salinization from irrigated lucern, soil loss, sedimentation,
declines in water quality, and reductions in nitrogen input which further undermine
the current and future productivity of the system (Reyers et al. 2009).

Figure 4. 2: Succulent Karoo vegetation transformation levels for the Little Karoo region of the
Succulent Karoo Biome (based on data from Thompson et al. 2005).

The Biodiversity Ostrich Initiative aims to promote the sustainability of the South
African ostrich industry in a region of sensitive biodiversity, through the development
of farm-level best practice guidelines and the provision of extension and advisory
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support to ostrich farmers. The South African Ostrich Business Chamber recently
obtained funding from the Critical Ecosystem Partnership Fund (CEPF) and hired a
project manager to initiate a year-long pilot project to assist ostrich farmers in
implementing the best practice guidelines3. Through the initiative, farmers in the
major ostrich-producing areas in the Little Karoo will be encouraged to implement
improved land management practices to ensure the sustainability of the ostrich
industry and continued international market access. The project will involve an
extension service to the ostrich industry, which will identify critical biodiversity on 30
selected farms out of about 90 in the area. The extension worker will assess the farms
of participants and make recommendations on where and how to undertake
restoration. Three small rehabilitation projects will be funded, and farmers will be
assisted with establishing eco-tourism projects where appropriate. The Biodiversity
Ostrich Initiative was formed through a partnership between the Gouritz Initiative, the
Succulent Karoo Ecosystem Programme (SKEP) and the South African Ostrich
Business Chamber (SAOBC) and is funded in its pilot phase by the CEPF4. Klein
Karoo Agri is currently playing an important role in mobilising local farmers to
participate in the scheme. Initiatives such as this which are focused on sustainable
land use should obviate the need to implement wide-scale restrictions of ostrich
numbers.
4.1.4.2 Case study 2 - Grazing as a non-monetary ecosystem service: a case
study of communal farming in Namaqualand
Grazing as a non-monetary service
A study of communal farming in broader Namaqualand shows that grazing is only one
component within a suite of livelihood strategies. The primary objectives of livestock
keepers in communal areas are not economic. An examination of the main sources of
livelihood among the community of Kuboes, on a communal range in northern
Namaqualand, found that stock farming accounts for only 6% of the household
income. Other, more significant, sources of income are welfare pensions (42% of
households), mine work (36%), and other wage labour (16%) (Berzborn, 2007).
Despite this relatively low economic return, 69% of the households in the same
survey were engaged stock farming, demonstrating the significance of livestock
farming as a communal and regional activity. In addition, a study of retrenched
mineworkers in Namaqualand showed that 44% wanted to take up livestock farming
(Anseeuw and Laurent, 2005).

3
4

http://www.capeaction.org.za/index.php?C=bio&P=12
http://www.capeaction.org.za/index.php?C=bio&P=12
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Difficulties with grazing
Communal livestock farmers in Namaqualand are constrained by the lack of markets,
no access to credit (Smith 2005), constraints on production, land tenure problems,
cash flow problems and the need to combat pests and diseases. They also lack
experience of commercial production, have ineffective support systems, and poor
economies of scale. A study of the real costs of livestock farming by Anseeuw and
Laurent (2005) for the Namaqualand area found that communal livestock farmer
would have to have a flock of at least 230 ewes to match the annual income of a miner
in Namaqualand (R28 000) through their net farming income. To establish a herd of
this size would require an initial capital investment of approximately R57 500. Thus a
typical retrenchment package of R37 500 would not enable a person to establish
themselves as a relatively successful communal farmer without some added personal
savings and additional capital inputs.
Carrying capacities: controls around grazing and implications
In these marginal and variable environments, the notion of fixed carrying capacities is
debatable and is, arguably, an unnecessary constraint. However, carrying capacities
that exceed those recommended by the state have been shown to have implications for
the production of milk and wool (Richardson et al 2007). All these factors have
significant impacts on the viability and sustainability of livelihoods based on
extensive livestock grazing (SKEP 2008a). On the other hand, there are many other
factors that drive people’s perceptions and rationales for farming which have
significant implications for the desired carrying capacity and the associated impacts
on the ecosystem service.
So why bother grazing?
Why it is in livestock farming in an arid area such a popular lifestyle choice given the
inherent difficulties and risks? Diversification of livelihood strategies, and the
availability of opportunities to diversify, translates into significant differences in
vulnerability (Shackelton et al 2008). Studies of communal farmers in Namaqualand,
have demonstrated the importance of diversified income streams (Goodwin and Rose
2001; Anseeuw and Laurent 2005; SKEP 2008b) where people engage in a number of
diverse activities to survive. Significantly, diversifying income streams has been
shown as the single possible option for low to middle income households in making a
shift from communal to commercial farming. This economic shift is dependent on
access to communal grazing. Increasingly diversity of income streams is also evident
among commercial farmers in the broader region, and indeed globally. These findings
indicate that communal agriculture is not primarily about production, sale and profit,
but about reducing the vulnerability of poor households.
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Livestock farming is perceived to present opportunities for relatively high returns on
investment. While the farming is marginal and the region prone to drought, a well
planned and executed investment can still give a better return than an equivalent bank
investment. Although this strategy may fail, communal farmers have few other wealth
generating options available to them and the lure of the opportunity for success is
strong. Livestock can also be seen as a long term investment, and one that can be
cashed in for financial emergencies as well as a source of food (Allsopp and Laurent
2005; Hoffman et al. 2008).
In addition to these opportunities to diversify, and the lure of a potentially high return
on investment, most farmers in Namaqualand enjoy livestock farming. Livestock
farming in Namaqualand is about a way of life linked closely to a sense of identity
and pride (Allsopp and Laurent 2005).
Overcoming difficulties and opportunities in using the service
The well-founded, ecological knowledge shared among communal farmers is a
significant complementary asset. Farmers make informed choices about the temporal
and spatial use of the range and the types of livestock. There is renaissance in the
farming of the traditional sheep breeds which may be more resilient to the variable
conditions; a trend which indicates the significant role this knowledge base plays. As
discussed elsewhere, living on a rangeland allows access to a number of other
resources, facilitating some aspects of diversifying income streams. Livestock farming
allows for building on and utilizing social capital. Broader, national level initiatives
relating to market access and the specific nature of markets for small-scale farmers
present promising opportunities for these marginal farmers (Shackleton et al. 2008).
Livestock farming in Namaqualand has served as a platform for addressing past
inequities and re-establishing relationships in post-apartheid South Africa. The
chairman of AgriNamakwaland says that commercial (traditionally white) and
communal (traditionally coloured) farmers have taken a proactive stance in addressing
land reform issues on a regional scale. He goes on to argue that it is important that
organised agriculture should represent both commercial and communal farming
interests.

4.1.5 Summing up the issues and identifying service drivers
Our grazing service analysis indicates that while the grazing service and its value is
strongly coupled to rainfall, and therefore comparatively marginal within the
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Succulent Karoo, it is still an extremely important livelihood option in a region that
presents few alternatives. There are a number of challenges and drivers that influence
this service these we highlight briefly below.
Current land distribution patterns, particularly with regards to communal farmers,
restrict mobility, preventing farmers from exploiting seasonal variation in grazing
resources. Limited access to different land types places pressure on land resources
resulting in sustained heavy grazing, and more extensive land transfers are required to
relieve this pressure. Land transfers and redistribution needs to carried out in a way
that supports farmer’s desires to engage in diversified economic activities, not forcing
them to become commercial farmers. This is particularly important in light of
observed commercial farming trends of decreased production due to a lack of
profitability. This is in part tied to the deregulation of the farming sector and the
removal of subsidies that had supported commercial farming activity here under the
apartheid regime.

4.2 Tourism
4.2.1 Tourism in the Succulent Karoo
4.2.1.1 Current increases in tourism and job creation
The tourism sector in South Africa has grown more rapidly and performed better than
any other sector. Tourism contributed 7,1% of South Africa's GDP, and generated
more foreign exchange than the gold mining industry, in 2004 (Western Cape 2005a).
The declining agricultural proportional share of GDP output, both nationally and
within the Succulent Karoo, is compensated for by the growth in the tourism sectors.
Unfortunately the current government accounting systems distribute information on
the economic activities relating to tourism across a number of sectors, including
transport, retail and community services. This has the effect of obscuring the true
value of tourism. Nevertheless, this data indicates growth in tourism over the last 11
years for a number of municipal districts within the Succulent Karoo.
Oudtshoorn’s growth in the sector has been particularly impressive comprising 24%
of its GDP compared with agriculture at 19% (Oudtshoorn 2007) (Table 4.4). The
contribution of the tourism sectors in Calitzdorp, Ladismith, Oudtshoorn, and
Laingsburg may have more than doubled in the value and Vanrhynsdorp, Vredendal,
Namakwaland, Calvinia and Sutherland may have more than tripled in value in this
sector (Table 4.4).
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Table 4. 4: The Gross Domestic product attributed to community services (including tourism)
for a set of districts within the Succulent Karoo for the periods 1996, 2001 and 2007 in year 2000
Rand values (data supplied by the Built Environment, CSIR, February 2009
Magisterial

1996

2001

2007

district

R1 000

R1 000

R1 000

Calitzdorp
Ladismith

14 548
28 135

18 707
36 177

31 153
60 248

Oudtshoorn
Vanrhynsdorp

202 402
33 347

274 203
53 860

477 322
106 455

Vredendal

70 059

116 471

240 636

Laingsburg
Namakwaland

8 847
167 388

12 426
29 9628

21 224
582 433

Calvinia
Sutherland

48 182
11 875

74 737
22 088

121 332
44 962

Total

584783

908297

1685766

Tourism is seen as a significant economic growth opportunity because it creates
employment at a variety of skills levels as well as creating many business
development opportunities such as accommodation, tour guiding, transport, marketing
and crafts. Tourism can bring development to rural areas and can promote crosscultural interaction. It keeps money in the local economy and has a strong multiplier
effect (Northern Cape 2005). There appears to have been a very rapid expansion in the
number of people involved in the tourism industry over the last five years in the
Succulent Karoo, given the trends presented in Table 4.4. The Succulent Karoo
provides close to an estimate of 1 000 jobs in tourism accommodation alone. We
estimate that for every job created in tourism four people are supported. This means
that tourist accommodation alone sustains close to an estimated 4 000 people (Table
4.5).
Table 4. 5: Estimated employment and livelihoods resulting from tourist accommodation in the
Succulent Karoo (this study).
Town

Number of
guest houses

Number of
guest farms

Total

(urban)

Employment
(estimate of 3

Livelihoods
sustained (4

employees per
establishment)

per employee)*

Garies

4

2

18

54

216

Kamieskroon
Ladismith

6
10

3
21

9
31

29
93

116
372

Nieuwoudtville

12

7

19

57

228

Oudtshoorn
Port Nolloth

103
7

71

174
21

522
63

2088
252
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Town

Number of

Number of

guest houses
(urban)

guest farms

Total

Employment

Livelihoods

(estimate of 3
employees per

sustained (4
per employee)*

establishment)
Springbok

15

Tankwa Karoo

5

20

60

240

2

2

6

24

Vanrhynsdorp

11

5

16

48

192

TOTAL

181

122

329

989

3956

*Including the employee him/herself.

4.2.1.2 Government support for the tourism industry
The shift from primary production to tourism has been hailed by government
departments whose task it is to stimulate tourism and market tourism destinations.
Many provincial and national departments are developing strategies and devoting
significant resources to promoting tourism. The Department of Trade and Industry's
Tourism Sector Strategy (dti 2005) has identified nine cross-sectoral imperatives,
including;
•

market access (particularly for SMMEs),

•

institutional alignment and capacity,

•

addressing the skills gap,

•

extending the grading system,

•

transformation incentives,

•

product and infrastructure investment to drive growth and reduce poverty,

•

improving transportation,

•

improving information and

•

broadening participation.

The Western Cape Tourism Act establishes the destination marketing organisation,
Cape Town Routes Unlimited to implement marketing and promotion of tourism
through partnerships between the province, local government and the private sector,
and in particular development tourism in rural areas of the Western Cape (Western
Cape 2005a). Several provincial White Papers have highlighted the need to grow the
tourism sector. The Western Cape has a Micro-Economic Development Strategy
aimed at increasing jobs in the sector, maximizing yields in the industry, becoming a
fully representative industry in terms of ownership and employment equity, being a
world class destination, promoting new products (particularly in the areas of culture
and heritage), and promoting African linkages (Western Cape 2006a).
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In the Northern Cape, tourism is promoted by the Northern Cape Tourism Authority,
under the brand name "Northern Cape Real". Its focus is on tourists who like to
explore new, exotic and remote locations. The 2005 Northern Cape White Paper on
Tourism (Northern Cape 2005) regards the natural environment as its strongest asset,
having two trans-frontier conservation areas, numerous provincial, national and
private parks, game reserves and conservancies, offering abundant wildlife and floral
diversity. In addition, there are many cultural and heritage resources, including
museums, historical sites, and monuments.

4.2.2 Characterising the service
Understanding tourism as an ecosystem service requires the identification of those
biodiversity, ecosystem and landscape features or assets that drive tourism as well as
those socio economic features that drive its promotion and development. This has
been both locally and internationally recognised as being extremely difficult to
achieve (European Communities 2008; Shacketon et al. 2008). Placing monetary
values on these assets in a valuation exercise provides a further challenge.
4.2.2.1 Understanding the tourism service
In the case of the Succulent Karoo the best and most widely known tourism
attractions are the diverse spring flowers and the relatively undeveloped landscapes
with little (apparent) evidence of human impact.
Spring flower displays are currently the key feature attracting tourist in there
thousands to Nieuwoudtville and Calvinia in the east and Vanrhynsdorp, Garies,
Kamieskroon and Springbok in the north. Based on the annual flower display, several
rural tourism routes have been developed based on these flower displays. Turpie and
Joubert (2004) investigated flower tourism preferences on the Bokkeveld plateau.
They found that while plant species diversity was of interest, and the majority of
respondents stated they could distinguish between species, the vast majority of
visitors to this region came to enjoy and see vast expanses of flowers. A study of the
value of flower tourism to the Namaqua National Park (James et al. 2007) found that
the majority of visitors to Namaqualand region were there for the annual display of
flowers. It should be noted that mass flower spectacles in spring are caused by
disturbances to natural vegetation, for example ploughing. The mass effect of the
springtime display of wild flowers decreases if regular disturbance is not carried out
(Van Rooyen 2002).
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James et al. (2007) found that nearly 80% of the variance in the numbers of visitors to
the Goegap Nature Reserve during the period 1995-2001could be explained by a
regression model which found that an increase of 1 mm in winter rainfall will result in
an increase of nearly 17 visitors two months later (James et al. 2007). Flower tourism
is therefore highly dependant on rainfall and climate change predictions of decreasing
rainfall could affect their willingness to incur the time and associated costs of
travelling to these relatively distant regions.
Snapshot: Capturing protected area contributions to regional economies
Conservation areas and National Parks across much of South Africa are viewed as
being unable to sustain themselves economically, with gate takings and the other
revenue they generated being less than the expense of staffing and managing them. The
Namaqua National Park was seen as an example of this because it makes an annual net
loss of R 0.5 million. However, the park attracts as many as 10 000 tourists to the
region during the spring flowering season between August and September. These
tourists provide a massive boost to the regional economy. James et al (2007) used a
travel cost method to estimate the economic recreational value of flower viewing at the
Namaqua National Park. They found that flower viewing has a potential recreational
value ranging from R1.1 to R11.0 million. This study highlights the fact that the
biodiversity of the Succulent Karoo serves as an economic catalyst and that even if the
lowest value for flower tourism is assumed to be correct this would still more than
compensate for the annual average net loss made by the Namaqua National Park.

Recent tourism surveys in the Little Karoo region found that the unspoilt nature of the
region was a major draw card for tourists (Gelderblom 2006). When tourists were
asked “What did you enjoy most about the area?” the most frequent response was
“scenery” followed by “nature”. In terms of scenery preferences, the mountains were
significantly more popular than the open plains and the small towns were more
popular than the cities. Many people indicated that it was the undeveloped nature of
the area which appealed to them. Repeat visitors were particularly attracted to the
peace and quiet of the region (Gelderblom 2006). Ironically, the mountains fall
mainly within the Fynbos biome rather than the Succulent Karoo biome and were
excluded from this assessment.
Nature reserves within the Succulent Karoo are also a key attraction for tourists to the
region (James et al. 2007, Gelderblom 2006, Weaver and Elliott 1996). These reserves
attract fairly high numbers of visitors and provide employment for a number of people
as well as community activities which involve further community members (Table
4.6).
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Table 4. 6: People involved in Nature Reserves in the Succulent Karoo (data collated by D.
Atkinson for this report)
Nature Reserve

Visitors per
annum

Employees

Community
activities

Number of
community
members
involved

Anysberg

1600

7

n/a

Tankwa
Goegap (including

2500
36 000

12
18

n/a
Cleaners/kiosk

n/a
7

Hester Malan Flower
Reserve)
Oorlogskloof

1200

10

n/a

n/a

Namaqua National Park

10 000

24

Construction,
maintenance,

60

Anatolian dog
breeding
TOTAL

113

The Succulent Karoo has significant natural assets or biodiversity features that appear
now to be serving as a launch-pad for renewed economic growth. Spring flower
displays are currently the key feature attracting tourist in their thousands to
Vanrhynsdorp Nieuwoudtville and Calvinia in the east and Garies, Kamieskroon and
Springbok in the north. Based on the annual flower display, several rural tourism
routes have been developed which focus on these different areas as well as areas in
the adjacent fynbos biome.
4.2.2.2 Difficulties associated with assessing the tourism service
The tourism ecosystem service is difficult to define and value very precisely because:
•

A number of services are potentially involved but the individual services or
service combinations involved in each situation depend strongly on:
o The type of tourist and
o The experiences and benefits they receive.

•

The lack of reliable data on such basic statistics such as the number of tourists
and the amounts they spend on different experiences during their tour because
only some of these experiences may be classified as ecosystem service
dependent.

The problem of poor definitions and a lack of appropriate data is further confounded
by the frequent and loose use, and abuse, of terms such as ecotourism or nature-based
tourism to refer to any tourism which has a link to “nature”. In many cases the term
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ecotourism refers more to the type of tourism experience, and the actual attractions
may have little to do with ecosystem services other than the facilities being located in
natural environments. Nature-based tourism ostensibly has a more direct link to
natural environments and the services they provide but not necessarily so. This makes
it difficult to determine how much of the tourism benefits are derived from, for
example, the wide open spaces.

4.2.3 Biome Level assessment
4.2.3.1 Spatial patterns and assessment of the tourism service
Our spatial analysis indicates that tourism service features identified above vary
across the Succulent Karoo biome. The north-south section (Namaqualand and
Hantam-Roggeveld) is characterised by its spring flower displays, and the east-west
section (Southern Karoo) is associated with scenic landscapes, particularly the Little
Karoo. We recognise that this represents only part of the tourism picture and excludes,
for example, tourists who come on plant collecting or specialist birding trips.
However, to keep this assessment manageable we have focused on the areas visited to
view flowers and on the routes which are advertised for their scenic attractions.
In the Namaqualand and the Hantam-Roggeveld region, flower displays on
transformed lands and the key protected areas - Namaqua and Richtersveld National
Parks and the Goegap Nature Reserve - are key attractions (see Figure 4.3). Based on
the numbers of AA rated tourist accommodation facilities, the urban centres of
Oudtshoorn, Clanwilliam, and Springbok all feature as important tourism destinations
but accommodation is available even in tiny settlements such as Loeriesfontein
(Figure 4.4). The important cultural and heritage features with such as the Cederberg
and the Swartberg mountains north of De Rust, both renowned for their San rock art,
are on the margins of the Succulent Karoo biome. The major tourism routes within the
Succulent Karoo are popular for their scenery and the vistas characterised by wide
open spaces with little evidence of human impacts (Figure 4.4). From the tourism
routes we have created tourism viewsheds which how areas that tourists can see from
roads for up to 10 km. This line of sight analysis is related to elevation, and a digital
elevation model is also shown. This figure really highlights the limited areas that
tourists encounter and, unlike farming, the viewshed is typically not a landscape or
area wide feature. There are many points which provide extensive vistas over the
Succulent Karoo, for example the viewing sites near and at the top of the frequently
visited Swartberg Pass but, because these are not situated in the biome itself, they
have been excluded from this assessment.
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Figure 4. 3: Tourism features and tourist facilities in the Succulent Karoo based on data from
the ENPAT Atlas (DEAT 2001) supplemented with accommodation data from the AA database
(AA 2005). Tourism routes selected for this study.

Figure 4. 4: Tourism viewsheds and protected areas in the Succulent Karoo. Protected areas
from the SANBI protected areas database (Copy supplied to L. Smith-Adao by S. Holbness,
SANParks). Viewsheds generated for this study using the selected tourist routes and digital
terrain data.
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Value of the tourism service
We estimate the monetary value of key service features (tourism value attributes) in
this section. Our objective is to assess the relative value of ecosystem service delivery
to the tourism industry. To reiterate, tourism ecosystem services in the Succulent
Karoo biome are characterised by ‘flower viewing’, ‘scenery’ and the ‘remoteness’ of
the region. Unfortunately, none of these services are captured by formal markets,
hence there are no market prices for these characteristics. We cannot, therefore, use
the same approach as has been the case with grazing for the extensive livestock
industry. Instead, we took tourist expenditure (measured as the total daily expenditure
or TDE) as basis for estimating the value of tourism as an ecosystem service in the
biome. We applied the TDE profile as developed by WESGROW (Thornton and
Feinstein, 2003). This profile breaks TDE down to five different categories: transport
42%, accommodation 22%, food and drink 24%, entertainment 8%, other 4%. We
took the average TDE (R642) of four stated preference studies that have been
conducted in the broader Succulent Karoo biome - namely Thornton & Feinstein
(2003), Turpie & Joubert (2004), James et al. (2007), and Blignaut et al
(unpublished). These values reflect stated preferences which do not include consumer
surplus. The obtained average value may be seen as maximum estimate for TDE. TDE
values were then multiplied with the average number of bed nights (5.2 bed-nights) to
obtain an estimate of the total expenditure per tourist per year.
The Succulent Karoo has a variety of features that attract different types and numbers
of tourists at different times of the year. We cannot therefore assume (as in the case of
TDE) that all districts are equally important in terms of relative attractiveness for
tourists. We have divided the Succulent Karoo into two attraction categories, these
being ‘flower viewing’ and ‘scenery’. Five of the 21 districts were categorised as
‘flower viewing’ districts while 13 districts were categorised as ‘scenic’ areas (see
Table 4.7). Three districts, Laingsberg, Sutherland and Steytlerville were excluded
from the analysis as they did not fall within a major scenic tourism route; nor could
they be classified as typical flower viewing areas.
Visitor numbers for the ‘flower tourism’ category were estimated to be approximately
21000 (based on two regional studies, one from the Hantam (Turpie and Joubert
2004) and the other from Namaqualand (James et al. 2007), as well as numbers
provided by the Springbok Tourism office (personal communication with Sandra
Baardman); and South African National Parks in the Succulent Karoo biome
(Namaqua National Park and the Richtersveld National Park).We based visitor
numbers for the ‘scenic tourism’ category on the number of visitors to the Cango
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Caves in the Oudtshoorn area (400 000 per year). This seemed reasonable given the
location of this feature in relation to the main tourism route, Route 62, and its
viewsheds. The total annual tourism value for each tourism category was obtained by
multiplying the TDE, bed-nights and number of tourists. We obtained an annual
values of R71 million for the ‘flower viewing’ - and R1334 million for the ‘scenic’
tourism category.
Large areas within the Succulent Karoo receive very few tourists, and a great deal of
this region is not visible from favoured tourism routes. In translating tourism values
into spatial units only the areas visible from roads (called viewsheds) should be used
to calculate the total tourism value for a particular district. Viewing distance were
restricted to a 10km zone along the primary and secondary road networks for areas
only in the Succulent Karoo biome (Figure 4.4). Viewshed areas were used to convert
TDE values to R/km2 values. We obtained an estimate of R1 325/km2 for the ‘flower
tourism’ category and R 54 391/km2 for the scenic tourism’ category. These values
were multiplied with the viewshed areas of the districts within each category to obtain
the total annual value of the tourism ecosystem service value (Table 4.7). Values were
also calculated on a per capita basis (R per capita) (Table 4.8).
The results indicate significant differences between the value of flower viewing and
scenic tourism with total values of R18 million and R156 million respectively. We
argue that these should not be compared as they cater to different tourists. The flower
tourism value for Namaqualand, and to a lesser degree Calvinia are fairly high, but
not excessively so when one compares them with the value James et al. (2007)
derived for the Namaqualand National Park, R5.5 million as an upper value and
Turpie and Joubert (2004), R2.4 million for the Bokkeveld plateau. We estimate the
Flower tourism service to be in the order of R18 million (Table 4.7).
Although the Scenic tourism service was limited to non-flower-tourism areas, the
values generated for this service were very high at R 156 million for the area (Table
4.7). The districts of Ladismith, Oudtshoorn and Uniondale had the highest scenic
tourism values.
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Table 4. 7: Value estimates for tourism as an ecosystem service in the Succulent Karoo as
defined by the flower viewing region and the scenic region, and based on the area of the
viewsheds
Magisterial
District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Total

Total annual value for the SK per district (R)
Flower tourism (R1325 /km2)
Scenic tourism (R54391/km2)
N/A
R 13 488 905
R 3 468 748
N/A
N/A
R 1 686 113
R 685 005
N/A
N/A
R 7 125 187
N/A
R 28 772 704
N/A
N/A
N/A
R 5 275 902
R 11 313 842
N/A
N/A
R 26 379 511
N/A
R 15 120 627
N/A
R 163 172
N/A
R 9 735 943
N/A
N/A
N/A
N/A
N/A
R 11 150 103
N/A
R 24 367 053
R 2 569 099
N/A
R 143 096
N/A
N/A
R 5 167 121
N/A
R 7 723 486
R 18 179 790
R 156 155 826

Substantial variation in the estimates for flower tourism and scenic tourism was also
evident when examined from a Rand per capita approach (Table 4.8). Per capita
values were also found to be high for Namaqualand and Calvinia, but also for
Vanrhynsdorp, at R167. The mean per capita values for flower tourism is R100, while
for the scenic tourism the equivalent is R687 per capita per year. These figures give
an indication of the real potential of this service to alleviate poverty and diversify
livelihoods. The values as a percentage of the GVA show much the same patterns.
The scenery tourism service has in much higher values both per capita and as a
percentage of the district GVA. Oudtshoorn and Swellendam, to a lesser degree, have
lower than anticipated percentage of GVA per capita values. We attribute this to both
larger relative population sizes and a greater diversity of economic activity.
Interpretations of the figures should note that only a portion of the population is
involved in tourism. The rest earn their income from other sources, making the per
capita values much higher for those actually in the industry.

58

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
Table 4. 8: Per capita value estimates for tourism as an ecosystem service in the Succulent
Karoo, and values expressed as a percentage of GVA per capita.
Magisterial
District

Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Mean

Values of tourism in the SK
portion of the district (R
per capita)
Flower
Scenic
tourism
tourism
N/A
R 163
N/A
R 21
N/A
N/A
N/A
N/A
R 143
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
R 167
R4
N/A
N/A
R 100

Ecosystem service flow
estimates (value as % of
GVA per capita)
Flower
Scenic
tourism
tourism

R 1 515
N/A
R 30
N/A
R 53
R 2 066
R0
R 172
N/A
R 304
R 1 499
R6
R 281
R0
R0
R 280
R 2 254
N/A
N/A
R 421
R 52
R 687

N/A
0.60%
N/A
0.10%
N/A
N/A
N/A
N/A
0.60%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.60%
0.00%
N/A
N/A
0.38%

6.10%
N/A
0.10%
N/A
0.10%
9.00%
0.00%
0.80%
N/A
1.10%
13.30%
0.00%
0.90%
0.00%
0.00%
0.80%
12.50%
N/A
N/A
3.70%
0.10%
3.73%

The number of tourists to a region, and to what degree they engage with ecosystem
system service assets, strongly influences the values of the tourism service.
Conservative visitor estimates indicate that tourism is not as important in the
Succulent Karoo in terms of value created as grazing. Studies in similar environments
in Namibia have found that the social value of tourism-related ecosystem services is
typically underestimated because the valuations do not (a) take into account the fact
that employment in the tourism business often benefits the poorest people most
directly (through employment as guides or in accommodation) and (b) that wildlife
farming benefits can exceed those from conventional livestock farming (Brown
undated; Barnes & Humavindu 2003). However the values of the different forms of
land-use are strongly controlled by the context so it is very important not to apply
“one-size-fits-all” approaches.
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Our analysis demonstrates both the critical need for better tourism service related
data, and the possible or future potential of the tourism industry, in the case of upper
level estimates, for improving human welfare. There are however a number of
associated future opportunities and constraints to tourism development, these are
discussed below.

4.2.4 Tourism into the future
4.2.4.1 Post-productivism and diversified income stream trends
There is a new trend in developed countries called "Post-productivism" whereby rural
areas develop a wide range of new activities and industries in response to new needs
of metropolitan people (Halfacree 2007). As the cities become congested, there is a
new appreciation for the quality of life offered by rural areas, in terms of tranquillity,
social cohesion, lower crime rates, the lack of traffic, and clean air. Rural areas offer
natural attractions, which are directly related to the ecosystems in which they are
situated. Whether these ecosystems are conserved in a fairly pristine state, as in nature
reserves, or whether they are used for agriculture, they offer a new set of quality of
life values for stressed urbanites. Consequently, land prices in agricultural areas and
small towns have escalated; the tourism sector has developed, often on the basis of the
financial investment and skills of urbanites; retirees seek out rural areas; and ecotourists and adventure tourists seek out “unspoilt” natural landscapes.
In "post-productivism", there is a dynamic and often mutually beneficial interaction
between agriculture, tourism and conservation. Even in nature, the collaboration
between agriculture and tourism can work well. The Namaqualand mass flower
displays are maximised by a degree of tilling: "This involves broadening the
conservation perspective from the species level to a landscape level to include
cultural bio-landscapes and their intrinsic values. It also entails a paradigm shift
from the balance of nature without human interference, to include cyclical
disturbances which have been introduced for centuries by rotational grazing together
with cultivation" (Van Rooyen 2002).

60

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
Snapshot: Farming in combination with eco-tourism, conservation and social
empowerment
The farm De Zeekoe, in the Oudtshoorn area, illustrates many of these mutually complementary
activities. The farm includes a mixed farming operation – ostriches, cattle, sheep and lucern –
while the guest facilities provide accommodation for tourists. The 2 000 ha guest farm is also
home to 450 springbok, wild buck, the “shy five” (bat-eared jackal, aardvark, aardwolf, meerkat
and hedgehog) as well as baboons and otters living in the Olifants river-bed. Here visitors can
stay in a 150-year-old manor house, or they can be more private in one of four well-equipped
wooden huts. A part of the farm through which the Kansa fossilized river-bed runs was recently
declared a nature reserve. It is also home to the meerkat project. Here visitors can enjoy hiking,
mountain-bike riding, fishing, canoeing, and bird-watching (162 species). An African fish eagle
mating pair form part of a research project launched by the University of Cape Town. The farm
also encourages the empowerment of its employees. It offers jobs to approximately 20 families,
10 of which are headed by women.

Tourism development in the Succulent Karoo, particularly in Namaqualand, faces
important challenges if it is to take advantage of these trends. One challenge is to
diversify tourism away from a narrow focus on flower-viewing (Mildenhall, in
Hoffman & Allsopp 2005). Another is to develop an overarching vision for tourism in
the region. Tourism promotion is currently being done on a piecemeal basis, with
insufficient co-ordination amongst tourism authorities, and with insufficient
recognition of global competition within the arena as well as the diversity that there is
to offer (Cornellissen 2005). According to Philip Desmet, “The golden egg is the
environment of Namaqualand, the entire landscape and culture, not just flowers.
Current tourism development in the region is primitive and done on a piecemeal
basis. It is not targeted, as is done with other regions around the world, especially
desert areas that are beautiful and sparsely populated and attractive” (Hoffman &
Allsopp 2005). Loubser et al (2001), also note that tourists to the Succulent Karoo are
interested in having a diverse and holistic experience, and this can be achieved by
making advertising and introducing tourists any additional features of the landscape
such as cultural sites.
There are already indications that Namaqualand is diversifying its tourism offerings,
to include cultural experiences such as the Ratelgat project (see below).
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Snapshot: Ecotourism and cultural tourism create powerful niche opportunities
Outside Vanrhynsdorp, on the N7 to Springbok, the Ratelgat Community has launched its own
tourism project, with the help of the German funded BIOTA project. This includes
accommodation in traditional houses (matjieshuise), as well as ecotrails, hiking and tour guiding.
The ecological component is complemented by cultural experiences, such as traditional Griqua
singing and dancing.
The Ratelgat project has become an important part of the revival of Griqua culture throughout
South Africa. The area also includes graves of early Griqua leaders. The Griqua have their own
national history, and own traditional leadership that is more than 300 years old, as well as their
own flag and monuments, commemorative days, traditional clothing as well as other national
traditions that forms part of their identity. The Kanniedood plant is the official symbol of the
Griquas. It symbolizes the endurance that the Griqua had to go through and that they are a nation
that will not die.

There is an increasing realisation amongst farmers, of the importance of biodiversity.
Natural resources enable sustainable farming in the long term, as well as
complementary revenue streams from tourism. Tourism is also becoming an important
complementary activity in communal areas. This trend has been promoted by both
government and non-government sectors and by some of SKEP’s own initiatives such
as the Roodebergskloof stewardship development (SKEP 2008b) and is proposed as a
model in the draft Land Reform Stewardship Initiative (SANBI unpublished).
Snapshot: Eco-tourism in a Namaqualand Village
In Paulshoek in Namaqualand, a ten-year ecological research programme has contributed
significantly to the village economy. There was little or no tourism activity prior to 1996 when a
cultural campsite was started. Guest houses were built in early 2000s and upgraded in 2005/6.
Records kept from March - Dec 2007 shows that 126 people have stayed in the guest house (273
bed nights). The income of R12, 300 has been used to pay local people to cook and clean the
guest houses. Three field assistants are on the payroll of the research institutions with many more
ad hoc payments. The presence of research institutions and internationally and locally funded
research projects (e.g. BIOTA, CI, SKEP) are key to attracting researchers to the site (Hoffman
et al. 2008).
Snapshot: Communal agriculture and eco-tourism in Soebatsfontein: opportunities for
diversifying income streams
The SKEP programme has launched the Soebatsfontein Succulent Reserve project, which aims
to achieve conservation by fencing off the very vulnerable quartz patches at Soebatsfontein. This
is based on an agreement reached with the communal authority. No further grazing will take
place there, and to ensure the future safety of this patch of land, an ecotourism project will be
launched (SKEP e-newsletter, January 2009).
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4.2.4.2 Infrastructural support
Succulent Karoo towns have a strong infrastructural base, in terms of housing, central
business districts, water, electricity, roads, schools, and clinics. National roads
traverse the region thereby making it easily accessible by tourism as well as transport
of commodities and inputs. Most towns have reasonable institutional infrastructure
and municipal capacity, at both local and district level. For the last decade, these
assets have been relatively unappreciated, due to the excessive policy focus on urban
areas and coastal zones. However, as the rural economy changes, these infrastructural
assets form the basis from which future tourism development can take off and will be
important in overcoming some of the challenges faced in developing rural tourism
(Briedenhann and Wicken 2004).
4.2.4.3 Niche markets and tourism routes
Whilst the need for regional diversification of livelihood strategies is recognised, the
benefits of niche tourism, which is focussed on key assets such as wine, art, birds,
plants, cuisine or fossils, are becoming increasingly evident (Ingle 2008). The
governments of Namibia, Botswana and South Africa have realised that “desert
tourism” is a potential niche market, for overseas and domestic tourists. The Northern
Cape Province in South Africa has recently highlighted the attractions of
Namaqualand and Kalahari at the Indaba 2007 travel trade show in Durban (Travel
Weekly 28 May 2007). Coupled to this is the potential for the development and
promotion of specific regional products, such as traditional goods like jewellery and
clothing, or food stuffs like goats cheese (Breidenhann and Wicken 2004; Ingle 2008).
The value of establishing and marketing tourism routes as a strategy to increase
tourism members to a region is becoming increasingly recognised. Route 62 through
the Little Karoo is clear example of this, where this stretch of highway has been
promoted as an entity that represents beautiful scenery, culture, and attractive small
towns (Gelderblom 2006). An important new initiative is the “Cape to Namibia
Route”, which was launched at the International Tourism Exchange trade show in
Berlin in March 2007 (Press release, 14 March 2007: “Cape to Namibia Route – A
self-drive feast for the soul”). This is a new strategic alliance between the Namibia
Tourism Board, Cape Town Routes Unlimited, and the Northern Cape Tourism
Authority. “Following extensive research, the alliance, a first for regional African
tourism development, has crafted a brand identity and a wide-ranging strategy to
promote the new route”. The aim is to stimulate new growth in the estimated 250 000
European and South African visitors that travel on this north-south route every year.

63

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
Interestingly, Namibia’s strong historical links with Germany made the new route an
ideal tourism experience to launch at the Berlin trade show5.
4.2.4.4 Water use and blue star tourism
Whilst it is clear that there are a variety of potential opportunities and current trends
within the within the region that will promote tourism, our analysis of the water
service highlights the importance of designing developments to minimise their
impacts on this limited resource. Tourism projects and developments into the future
need to be water efficient, and a shared vision for development within this region that
actively promotes appropriate water usage is required. There are many devices and
options for minimising water-use and increasing water use efficiency (see Still et al.
2008) and these (both individually and in combination) could be given a grading
system. The promotion of this approach should also target the tourist and aim to
increase their awareness of the scarcity and value of water in this desert region.
The realisation of the need for responsible tourism is not new. The Department of
Environmental Affairs and Tourism released a responsible tourism manual for South
Africa in 2002 that is focussed on the sustainable development of this sector (DEAT
2002). We would recommend that suggestions within this document be incorporated
into the establishment and running of tourism ventures within the study area.
Adopting systems of accreditation is a further strategy that has proved highly effective
in Australia at mainstreaming ecological best practice into the tourism industry. Here
they have a Green Star Accreditation system which is an additional endorsement to an
establishments star rating system and demonstrates an establishment’s commitment to
social responsibility and environmental assurance (AAA Tourism 2008). Given the
scarcity of water resources and their fundamental development role, a Blue Star
accreditation system which is primarily focussed on water use within tourism
developments in the Succulent Karoo may be a highly effective and highly
appropriate marketing and development strategy.

4.2.5 Summing up the issues and identifying services drivers
Tourism is an important growth sector and its development has important human
welfare implications. This service is largely driven by mass spring flower displays
which have biodiversity implications) and scenic landscapes. Flower viewing areas
need to find ways to diversify and “even out” seasonal tourism. This can be achieved
to a degree by incorporating and promoting and providing information on cultural and

5

www.capenamibia.com
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social tourist features, thereby creating a more holistic tourism experience. This is
particularly important in light of climate change predictions which are likely to affect
spring flowering (Van Rooyen et al. 1990) and therefore tourist numbers. Promoting
tourism routes is an important strategy which has strong government backing.
Branding and certification issues also offer opportunities for promoting tourism and
well as directing tourism developments towards sustainable and appropriate use of the
natural resource base.

4.3 Water
4.3.1 Characterising the service
Water is the limiting resource for semi-arid and arid systems like the Succulent
Karoo. It controls and constrains all aspects of life in the region from primary
production in ecosystems through to the future economic development potential of the
area. Despite its importance there have been few detailed studies of the hydrology of
the Nama or Succulent Karoo regions. Hydrological information is fundamental for
developing an understanding of the water-related or hydrological ecosystem services
in the Succulent Karoo. Information on particular services which relate directly to
meeting human needs for water and to the production of other ecosystem services is
critical for managing the quantity and quality of water in the region (Braumann et al.
2007). From the ecosystem perspective we can recognise the following water related
services (Constanza et al. 1997; Daily 1999; MA 2003; Chee 2004; Hein et al 2006):
•

Regulation of the terrestrial hydrological cycle through interactions with
vegetation and fauna, relating to water infiltration and retention, soil and
groundwater recharge (liquid or blue water) and maintenance of river flows.

•

Regulation of the global energy balance and the regional climate of some parts
of the world through alteration of the albedo (reflectivity) and the energy
absorbed in the transpiration of water (green water)

•

Water quality regulation and purification through filtering and chemical
transformation by micro-organisms

Most standard definitions of water-related services relate to what is termed “blue” or
liquid water which is visible, tangible and has been intensively managed for centuries
(Falkenmark 1995; Rockström et al. 1999, FAO 2000; Jewitt 2002). The services
which are sustained by transpiration of vegetation, such as primary production are just
as important. Primary production is the basis of the grazing service and most of the
biodiversity services, and is strongly controlled by soil moisture (Woodward 1987;
Scholes 1998). Ecosystem processes and states that facilitate soil moisture capture and
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retention are therefore critical for land productivity (Rockström et al. 1999) which is
discussed under the grazing service.
A significant challenge in managing these services is the multiple scales at which they
function. For example blue water accumulates in watercourses and eventually
connects entire river basins from headwaters to the ocean. Impacts on water flows and
quality have cascading and often progressive and cumulative effects downstream (e.g.
Van Noordwijk et al. 2004; Braumann et al. 2007). This is important to note in the
context of this study which although focused on the Succulent Karoo, takes the
impacts of adjacent areas and the services they provide to the Succulent Karoo into
account.
4.3.1.1 Water services at multiple scales
Water capture and use
Water is a critical limiting resource for primary production in most ecosystems and
sustains all trophic levels, as well as determining the vegetation structure that provides
habitats for animals. Rainwater capture is therefore a critical component of spatial
vegetation structuring in semi-arid and arid environments and is believed to be behind
the diversity of patch (10-100s of m2) structures observed in these environments such
as “striping” or “strips” (Ludwig and Tongway 1995, 1997; Aguiar and Sala 1999;
Rietkerk et al. 2004; Gordon et al. 2007). The Succulent Karoo vegetation is typically
patchy but only in the order of a few m2 (e.g. Milton et al. 1997; Yeaton and Esler
1997; Eccles et al. 1999, 2001), involving small patches of a few plants (Le Maitre et
al. 2007a). Both the rainfall and the resultant patterns of water flows are influenced by
local geomorphology, vegetation, soil and human activities. How we manage our
landscapes is critical in determining what ultimately happens to rainwater.
The key factor from the perspective of water flows is the balance between infiltration
and percolation down the profile to recharge groundwater, and surface flows. The
balance depends mainly on soil texture (including rockiness), surface roughness,
depth of the weathered profile, topography (e.g. slope, aspect), the presence of a biotic
crust and shrub clumps, faunal activity and the existence of (biotic and abiotic)
pathways for preferential deep percolation (Dean 1992; Sandström 1998; Aguiar and
Sala 1999; Güntner and Bronstert 2002; Belnap et al. 2005; Ludwig et al. 2005;
Seyfried et al. 2005; Le Maitre et al. 2007a). Groundwater recharge in arid systems is
very limited and probably occurs only during high rainfall cycles and following major
rainfall events (Sami and Hughes 1986; Beekman et al. 1996; van Tonder and Bean,
2002; Kinzelbach, et al. 2002).
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At the hillslope scale there is an accumulation of water and sediment and increasing
soil depth towards the footslope and in the adjacent river floodplain (Figure 4.5).
Alluvial aquifers are important both ecologically and for people because they can hold
relatively large volumes of water compared with the rock aquifers where the water is
confined to fractures and faults. Groundwater may also discharge at other points in the
landscape where it comes within rooting depth, for example at faults or at contacts
between geological contacts, or reaches the surface at springs or in wetlands (Cleaver
et al. 2003; Rosewarne 2002). There usually is also a marked change in the vegetation
composition and structure in areas where surface and groundwater accumulate. The
low shrubland vegetation is replaced by a mixture of shrubs and trees which form an
open woodland (Euclea, Pappea, Dodonea) and can, in well-watered situations form a
gallery woodland with a dense canopy layer (Acacia karroo, Rhus lancea, Olea
europaea). These communities provide key habitats for a range of fauna for food,
shelter and breeding (Milton 1990). These broad patterns are important determinants
of the benefits people can derive from the landscape. For example, watercourses
support taller vegetation dominated by tree and shrub species which provide resources
such as fuelwood and shelter for livestock for people (see section 4.4).
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Fractured
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Figure 4. 5: Hypothetical cross-section of landscape showing the fractured sandstone aquifer of
the Table Mountain Group overlying the fractured shales and groundwater discharges controlled
by faults and by geological contacts.
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Ecosystem service declines
Evidence from work elsewhere indicates clearly that land degradation typically
changes the balance between overland flow and infiltration of water into the soil and
groundwater, resulting in increased erosion of the typically fragile soils, and altered
flow patterns in rivers (Friedel et al. 1990; Snyman and Fouché 1991; Snyman 1998;
Hughes 2005; Gordon et al. 2007; MDTP 2008). Similar changes are believed to have
occurred in the Succulent Karoo, particularly during the late 1800s when stocking
rates were extremely high (Dean and Macdonald 1994; Milton et al. 1994; Hoffmann
and Ashwell 2001; Dean and Milton 2003; Reyers et al. 2009). Land transformation,
primarily cultivation, has also severely degraded floodplain and riparian ecosystems
with significant impacts on the fauna such as the Riverine rabbit. An assessment of
the Little Karoo found that there were virtually no intact lowland river ecosystems
(Thompson et al. 2005), a state which has affected the ecological functioning and
integrity of these landscapes and the services they deliver (Reyers et al. 2009).
The extent and degree of land degradation in the Succulent Karoo biome and its
impacts on hydrological services is poorly understood. As discussed in section 2.1, the
national land cover dataset (NLC 2000) has been found to give very poor estimates of
the extent and degree of degradation in the Karoo (Thompson et al. 2005; Rouget et
al. 2006). We also have little understanding of the nature of the relationship between
vegetation and soil state and key processes such as infiltration, and how these
interactions vary with climatic regime, grazing pressure and vegetation and soil states
(Milton et al. 1994; Le Maitre et al. 2007a). The limited evidence suggests that even
moderately degraded vegetation has experienced a substantial loss of biodiversity and
shifts in species composition and ecosystem function (personal communication J.H.J.
Vlok 2008). Using the Scholes and Biggs (2005) Biodiversity Intactness Index,
Rouget et al. (2006) estimated an index of 64.5% for the Little Karoo based on
Thompson et al. (2005) data (56.9% degraded: 44.5% moderately, 12.8% severely)
compared with 2.7% degraded based on the national land cover (Scholes and Biggs
(2005). Biological crusts are very sensitive to grazing pressure (Thompson et al.
2005) and may play a significant role in rainwater infiltration so even moderate
grazing pressure may alter water capture (Belnap et al. 2005). Faunal burrows and
disturbances, particularly invertebrates, enhance infiltration and, since over-grazing
results in a reduction in the diversity of these fauna, it would affect infiltration in
Karoo environments (Dean 1992; Seymour and Dean 1999). Mills and Fey (2004)
found that mineral crusting, which reduces infiltration, was higher in exposed soils
than under vegetation in a range of vegetation types, including Nama Karoo. These
findings indicate that areas which have reduced vegetation cover, such as those
mapped by Thompson et al. (2005) as moderately or severely degraded, particularly
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the latter, have also been hydrologically altered (Reyers et al. 2009). Our observations
are that areas that have been degraded like the Little Karoo include: gannaveld
throughout the Succulent Karoo, Tanqua Karoo, Willowmore-Steytlerville Karoo, and
areas of the Kamiesberg and Namaqualand. The national land cover data shows
(severely) degraded land (bare soil and sheet erosion) in the Tankwa and upper
Doring River catchments (mainly in the azonal alluvial vegetation), Sout and Kraai
River catchments north of Vanrhynsdorp the Little Karoo and WillowmoreSteytlerville Karoo. However, the degraded Succulent Karoo areas comprise only
0.5% of the biome, 0.4% being bare rock and eroded soil and 0.1% being degraded
vegetation. If the Thompson et al. (2005) data are representative of the Succulent
Karoo biome, then the moderately degraded should be roughly 100 times greater and
severely degraded 25 times which, arguably, has had significant impacts on
hydrological services, soil moisture capture and storage, soil erosion and reductions in
grazing productivity and biodiversity. The proposed PES for restoring catchment
functioning in the Drakensberg mountains looks promising (MDTP 2008) and a
similar approach may be possible in the Succulent Karoo biome.
At the catchment and river basin scale, the sediments, salts and nutrients that were
eroded from the slopes have accumulated in the watercourses and river systems. There
is some evidence from the names of farms (e.g. Zeekoei Vlei, Zeekoeigat) that river
reaches which are now saline once had salt-intolerant hippo living in them (Dean and
Milton 2003). This suggests that the natural levels of salinity of groundwater inflows
to rivers have been aggravated by the relatively high volume of saline return flows,
from excessive irrigation, relative to the amount of freshwater remaining in the river
and the flushing ability of floods (Le Maitre et al. 2007b). The accumulation of
colluvial and alluvial sediments along the water courses (Figure 4.5) may increase the
water holding capacity (Costelloe et al. 2005) but the effects on flow patterns are not
known (Le Maitre et al. 2007b). It is likely that the net movement has increased the
amount of water that can be stored in areas of sediment accumulation relative to the
slopes.
The changes in water, nutrient and organic matter fluxes may explain the successful
colonization of these systems by Arundo donax, Tamarix ramossissima, Schinus
molle, Populus spp, all coppicing species adapted to trap and exploit accumulating
silt. Populus is intolerant of saline conditions so its invasions are generally confined
to freshwater reaches whilst Tamarix and Arundo are much more salt tolerant and
invade throughout the river systems. Arundo and Populus are both known to use
relatively large volumes of water and, thus, reduce the availability of water
downstream. However, poplar wood is used for roof beams and Arundo is harvested
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for the production of reed shelters and ceilings which sustains some small enterprises
in the Little Karoo (personal communication J. Manuel 2006).
Temporal and spatial patterns in hydrological services
The natural flows in the river systems of the Succulent Karoo are highly erratic with
marked temporal and spatial variability in flows even in the larger rivers (Görgens and
Hughes 1982). In the Namaqualand coastal catchments the mean annual runoff is just
1.9% of the rainfall for the Groen River compared with 5.2% for the relatively well
sustained Olifants-Doring and 6.0% for the Gouritz River. The record for the Groen
River shows that there were zero flows for 86% of months on record and 9 of the 14
years had no runoff.
Analyses of the deviations and cumulative deviations from the mean volumes of
naturalized runoff highlight the spatial variability of the flows with each station
having unique features (Figure 4.6). Most of the flows have clear periods of below
average runoff, often extending for several years, for example Prins River from 19221936. Even the periodic high flows are not sufficient to reverse the pattern. The high
variability of the flows results in low reservoir yields; even a reservoir with a capacity
equal to the MAR will only yield between 30 and 50% of the MAR with a 1:50 year
probability of drying up (Braune and Wessels 1980).
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Figure 4. 6: Trends in the annual runoff for different rivers in the Gouritz River system showing
the annual deviation from the mean (solid line) and the cumulative deviations (dashed line). Data
taken from the naturalised flow records for the catchments of the Water Resources 1990 study
(Midgley et al 1994)

These findings highlight the importance of safeguarding the factors supporting the
ecosystem service provision of fresh water, particularly those involved in flow
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regulation and water storage in catchments, and the importance of understanding the
close linkages between land management and water resources. Arid and semi-arid
environments will always have unpredictable flow regimes but the available evidence
indicates that land degradation increases this variability and that the hydrological
functioning of, and thus the services provided by, these environments is particularly
sensitive to the impacts of land degradation (Belnap 2006; Scanlon et al. 2007).

4.3.2 Biome level assessment
4.3.2.1 Regional patterns
Water quantity and flow regimes
The Succulent Karoo can be divided into two distinctive hydrological regions:
•

The south-western and eastern regions where the SK is situated in the valley
bottoms and the adjacent mountains are covered in different vegetation
(primarily fynbos). These mountains also receive higher rainfall and are the
source of most of the surface water flows as well as the groundwater discharge
that sustains flows during the dry season. These surface flows also recharge
the downstream alluvial systems that store groundwater. This region includes
the Steytlerville Karoo, Little Karoo, parts of the Great Karoo, CeresWorcester-Robertson and limited parts of the Olifants-Doring river basin.

•

The dry north-western region and interior of the SK which receives markedly
lower rainfall than the previous regions (Figure 4.7). There are no significantly
higher mountains or, if there are, they receive little more rainfall so there is
very little surface water runoff (Figure 4.8). The primary source of water in
these areas is groundwater but the aquifers here generally have low yields and
variable quality water. This region includes Namaqualand, the Tanqua-Ceres
Karoo and the northern side of the Swartberg.

The available data on the rainfall of the Succulent Karoo emphasises the marked
spatial patterns in rainfall from the hyperarid regions in the northwest with less than
20 mm/yr to the relatively high rainfall in the eastern parts such as the Steytlerville
Karoo (Figure 4.7; Desmet and Cowling 1999). The higher rainfalls received by the
associated mountain areas are also clearly evident, with the Kamiesberg, Hantam and
the mountains of the Cape folded belt stand out clearly. The marked rain shadows in
the Tankwa Karoo, around Laingsburg and Zoar stand out clearly as well. These
higher rainfall areas fall outside the biome but are the major source of both surface
and groundwater in the region. The patterns in rainfall also influence the amount of
water that can be captured by the soils and used by the vegetation so plant
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productivity so the grazing potential is strongly influenced by these patterns (see
Figure 4.1).
There is also a marked shift in the seasonality of the rainfall from strongly winter
rainfall dominated in the west and north to more bimodal but still with a strong winter
component in the far eastern part of the biome (Desmet and Cowling 1999). The
seasonality is important because winter rainfall occurs when the evaporative demand
is relatively low and results in a greater proportion of the water being able to recharge
the soil moisture, recharge groundwater and flow into rivers relative to the same
amount of rain falling in a summer rainfall area.

Figure 4. 7: Mean annual rainfall for the hydrological domain from Schulze et al. (1997). The
Lynch (2004) estimates, as used by Schulze et al. (2008) give much lower maximum rainfall
values than were used in the WR2005 study. We have chosen to use the 1997 data for this study.

The impacts of the regional patterns in rainfall stand out clearly in the distribution of
the mean annual runoff (Figure 4.8). All of the catchments to the north and west of
Nieuwoudtville have less than 2.5 mm of runoff per year, including those centred on
the Kamiesberg. This is critical for the inhabitants of those areas as they are
completely dependent on groundwater recharge from the periodic heavy rainfalls,
including the ephemeral surface flows in the rivers which recharge the alluvial
aquifers that are an important water source. The Matzikama and Hantam mountains
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mark a clear divide even though their runoff (>10 mm/yr) is only a little higher than
that further north as the rivers generally flow seasonally. The southern and eastern
parts of the hydrological domain have relatively high surface water runoff, generally
>10 mm), except in the rain shadow areas in the interior.

Figure 4. 8: Mean Annual Runoff per quaternary catchment ranging from 0.2 to 2.5 mm (most
of the north and interior) to 1500 mm on the inland slopes of the Du Toitskloof Mountains in the
southwest. Data from a pre-release version of the WR2005 database (R. Dube, Water Research
Commission, February 2009).

Groundwater recharge is an important parameter for estimating how much
groundwater is potentially available for use. The recharge is estimated from the
rainfall based on relationships which take into account the underlying aquifer types
(lithology) and information on long-term mean recharge from a number of points
around the country (DWAF GRA2 2005). At a regional scale the overall pattern is
clearly dominated by the distribution of the rainfall but it is also strongly influenced
by the higher recharge potential of the TMG sandstones in the mountain ranges
(Figure 4.9). These amounts reflect the mean recharge rates, the actual amounts will
vary depending on the recent rainfall regime and, particularly in arid areas, the
periodic occurrence of rainfall events that are large enough for the water to pass
through the unsaturated zone and recharge the aquifer. The very low recharge in the
northern and north-western parts of the biome is critical because of the high levels of
dependence on the very limited quantities of groundwater that are available,
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especially in the rural settlements (Adams et al. 2004). These are the areas where it is
critical to ensure that land management practices maintain the soil surface and
vegetation cover in states that will maintain infiltration rates and groundwater
recharge (see also section 8.1.1 for more on this).

Figure 4. 9: Mean annual groundwater recharge (mm) in the hydrological domain of the
Succulent Karoo (DWAF GRA2 2005).

Water quality
The different regions of the biome are also associated with distinct differences in
water quality. The primary source of the water in the southern region is the montane
catchments which are situated on Table Mountain Group Sandstone. The surface and
groundwater from these catchments and stored in and discharged from the underlying
sandstone is inherently of a high quality (Figures 4.10 and 4.11). This is high quality
water is also an important source of recharge for the alluvial aquifers and keeps their
groundwater less saline than it would have been otherwise.
The rocks underlying a large proportion of Namaqualand are granites and other
extrusives which have high soluble mineral contents resulting in a high electrical
conductivity (Titus et al. 2002; Adams et al. 2004). Water with an electrical
conductivity that is greater than 150 mS/m is unpleasant to drink; water with >520 m
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mS/m will result in dehydration and is not recommended for human consumption
(DWAF 1996). Livestock can tolerate water with and EC up to 1100 mS/m but prefer
water with much lower values. The chemical content of the water increases with
increasing depth of abstraction; this is the result of its longer residence time and, thus,
the chemical reactions with the aquifer material (Adams et al 2004).

Figure 4. 10: The mean electrical conductivity of groundwater measured in boreholes and
generalised to the corresponding geological formation. Categories of fitness for use are based on
Department of Water Affairs and Forestry drinking water guidelines (DWAF 1996). Data
obtained from the National Groundwater Database managed by the Department of Water
Affairs and Forestry.

Groundwater from certain geological formations, notably the Namaqualand granites,
often has a high fluoride content which can have significant impacts on human health
by weakening teeth and bones (Titus et al. 2002). High levels of fluoride are probably
also unhealthy for livestock but little information is available on thresholds and
effects. The underlying rocks in much of the rest of the area are Bokkeveld shale and
other sedimentary formations which have more soluble minerals and higher salt
(sodium chloride) contents resulting in poor quality (saline) water.
These water quality problems are examples of an ecosystem disservice, particularly
given that groundwater is the sole water source for many settlements in Namaqualand.
75

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
There are a few options for alleviating these groundwater quality problems which are
described in section 8.1.1 and would apply to other areas of the biome with the same
problems. The limited availability of groundwater and significant groundwater quality
problems emphasise the high risks of living in arid areas and the vulnerability of these
local communities to the marked variability in the rainfall at all temporal scales.

Figure 4. 11: The mean fluoride concentration of groundwater measured in boreholes and
generalised to the corresponding geological formation. Categories of fitness for use are based on
Department of Water Affairs and Forestry drinking water guidelines (DWAF 1996). Data
obtained from the National Groundwater Database managed by the Department of Water
Affairs and Forestry.

4.3.3 Water demand and scarcity
Ideally, an assessment of a service should be based on information on the use of the
service. Unfortunately, information on water-use is very hard to come by at the scale
of this assessment as the Department of Water Affairs and Forestry do not have
reliable data on water-use, particularly for large volume water-users like irrigation
schemes. The water situation assessments and internal strategic reports which were
used in the previous sections are compiled for entire water management areas and
typically only provide data for the main sub-catchments which is not very useful for
this assessment. The department does have models for estimating the demand for
surface water, and thus the water balance, at a quaternary catchment scale, one being
the Water Situation Assessment Model (WSAM 2003) which is used to make
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decisions on water allocation and issuing of licenses to use water. They also have data
on the registered groundwater use which is essentially what individual farmers and
institutions such as Water User Associations have stated they may want to use which
was compiled for the Groundwater Resource Assessment (DWAF GRA 2005). Thus
the registered groundwater-use is essentially the maximum amount they want to be
able to use.
We have used these data sets to provide an estimate of current water demand and thus
of potential water deficits. This is not perfect because it’s not clear how well the
potential water demand of many of the small rural settlements, particularly in
Namaqualand, is actually reflected in the available data. The water demand of the
established formerly-white South African towns is generally reasonably well known
but, for example, there is no centralised database that provides information on water
demand or even the water sources used by the various settlements. Some information
can be obtained by reading through the water management area reports but it’s not
complete. This is particularly important for the study area where many of the
settlements, particularly in the arid areas of Namaqualand depend entirely on
groundwater. We also know that there are settlements which practice rainwater
harvesting, for example Paulshoek, but this kind of information is lacking for most
settlements.
4.3.3.1 Water demand
Water demand at a quaternary scale is estimated by DWAF using WSAM based on
estimation of the sectoral surface and ground water demand and the ecological reserve
- the amount that must be allocated to sustain aquatic, riparian and groundwaterdependent ecosystems in terms of the National Water Act (WSAM 2003). However,
the estimate of the ecological reserve is generally only at a desktop level which has a
low confidence and probably underestimates the requirements for non-perennial river
systems as their water needs are very poorly understood (Rossouw et al. 2005). The
water balance calculation includes the estimated groundwater yield and the registered
water-use as well as inter-basin transfers. It also includes an estimate of the amount of
water that is being used by invasive alien plants per quaternary catchment. This is
based on the reconnaissance level study of the distribution, species composition and
density of invasive alien plants by Versfeld et al. (1998, see also Le Maitre et al.
2000). The information from this study on invasions in the Succulent Karoo is very
patchy and limited and almost certainly underestimates their impact.
We have used the total yield data for quaternary catchments as an estimate of the
water demand by various beneficiaries. This water balance is cumulative so the water
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surplus, or deficit, is carried over from upstream to downstream catchments. Most of
the quaternary catchments in the Succulent Karoo are in a situation of a water deficit
(Figure 4.12). A number of the catchments appear to have water available (class 0-100
million m3 per year) but most of these are only marginally so with a “surplus” of less
than 10 million m3.

Figure 4. 12: The water balance (millions of m3 per year) for the quaternary catchments that
comprise the hydrological domain and supply the surface water resources that sustain the people
and economy of the Succulent Karoo. In quaternaries with a negative water balance the demand
exceeds the available water. Data extracted from the Water Situation Assessment Model
(WSAM 2003).

The high water availability shown for the quaternary catchments that border on the
Orange River in the north is due to the inclusion of the flows in the lower Orange
River in their water balance. Although the water in the Orange River is technically
available, and there are plans to expand irrigation farming along the river floodplain
to include emerging farmers (DWAF 2004a), infrastructure would have to be
developed to provide access to the water to communities not included in the existing
schemes. There also is intense and increasing competition for the water from the
Orange River from Namibia and for irrigation farming and domestic water use
upstream in South Africa, so most of that water will not be available to most people
living in those catchments. The projected increases in demand by the year 2025 show
that all of these catchments will be in a deficit situation, many significantly so. These
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projections do not take climate change into account, they are simply based on current
demand, projected increases in populations and scenarios for economic growth. The
projected climate change (discussed in section 6.1) is likely to aggravate this situation
by reducing both surface and groundwater availability.
4.3.3.2 Groundwater demand
The registered groundwater-use has been expressed as a percentage of the estimated
recharge to give an indication of the extent or intensity of the use. This is not ideal
because a large proportion of the recharge is used by ecosystems where it is
discharged through springs, wetlands and as river baseflows (dry season flows) (Le
Maitre et al. 2007b). This discharge sustains ecologically important ecosystems such
as the riparian vegetation along the river systems, perennial and ephemeral, wetlands
and communities associated with springs including the hot springs (Le Maitre et al.
1999; Colvin et al. 2003, 2007). This means that only a portion of the recharge is
available for sustainable use but the actual amount cannot be determined at broad
scales because it is highly site specific, depends on site-scale measurements, and has
to be modelled. Practical experience in the management of groundwater schemes
indicates that abstracting more than about 50% of the mean annual recharge is not
sustainable, particularly in areas with temporally variable recharge such as the
Succulent Karoo. The registered groundwater-use is already in close to the sustainable
yield and may exceed it in a number of catchment areas, notably those to the east of
Springbok (mainly for mining) and in the Richtersveld area (Figure 4.13). The
situation in most of Namaqualand is significantly aggravated by the poor quality of
much of the groundwater in Namaqualand as discussed earlier.

4.3.4 Beneficiaries
The National Water Act (No 36 of 1998) and National Water Resources Strategy
(DWAF 2004b) both recognise the critical importance of water for basic human
needs, a fundamental water right, and the value of water as a basis for productive
livelihoods and economic development. This includes using water to promote
economic development in previously disadvantaged communities which, at this stage,
consists primarily of developing or extending irrigation schemes and collaborating
with land reform and other initiatives aimed at economic development.
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Figure 4. 13: Registered groundwater use as a percentage of the estimated recharge for the
quaternary catchments that comprise the hydrological domain of the Succulent Karoo. Data on
the estimated groundwater recharge and use extracted from the Groundwater Resource
Assessment (DWAF GRA 2005).

From the viewpoint of the beneficiaries every single person benefits from having
access to safe6 water for drinking, hygiene, and food preparation requirements no
matter what the source may be. Although everyone clearly benefits from water in this
way, and would state that this is of high value or even invaluable to them, it is very
difficult to put a definitive monetary value to these benefits. In addition to the value of
water supply for human use, water controls many other ecosystem services which are
also of value. Although we do not attempt to value all these services, we can identify
particular groups which depend more directly on water (other than domestic water)
for their livelihoods and are, therefore, more directly dependent on water quantity
(including flow regulation) and quality:
•

6

Commercial and non-commercial farmers7 who benefit from water for their
livestock, irrigated farming and for food production. The non-commercial
farmers rarely have much land, if any, under irrigation, and rainwater is

Safe: this includes both that it is free of disease organisms and is of a chemical quality that is suitable

for use drinking or domestic use
7
Includes rural households who could use such water to meet their basic needs
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particularly critical to grow vegetables and fruit they could not afford to
source elsewhere.
•

Mining companies – water for mine operations, mine worker ablutions and for
use in vegetation restoration.

•

Settlements and towns which depend on water for domestic purposes as well
as to maintain fruit, vegetable and flower gardens as well as facilities such as
sports grounds, parks and other amenities in the more wealthy and established
towns. Relatively high water-users per capita include wealthy urban
inhabitants who maintain gardens of plants with low water use efficiencies and
drought tolerance, and amenities like swimming pools. Indirect benefits from
water include the cooling provided by transpiration from trees in addition to
the shade they provide.

4.3.5 Valuation of water
The valuation of water is complicated by its fundamental role in sustaining all life.
The upper bound to the value of water is, therefore, the value of life which is
generally viewed as having cultural and moral dimensions which make reducing it to
a monetary value, or price, highly controversial and beyond the realm of economics.
The valuation of water is further complicated by the fact that little consensus exists on
the appropriate method for estimating the value of the water service and the public
goods nature of many benefits derived from water (Blignaut and De Wit 2004; Birol
et al. 2006; United Nations 2006). One of the approaches to determining a price is to
use market prices or, preferably, marginal values to deduce a price. However, because
people have to have at least some water to say alive, and will pay virtually any price
when required, the demand is not really determined by the price, i.e. there is an
inelastic demand for the resource (Nieuwoudt et al. 2004). One way of estimating the
monetary value is to estimate how much value is added per unit of water. This can be
relatively easily estimated for agricultural products where there is a market and the
water inputs are reasonably well understood so the returns per unit of water can be
calculated (e.g. Hassan and Olbrich 1999; Lange et al. 2007) but measuring water’s
contribution to all sectors, to the total value chain of a good or service, or its total
economic benefit is far more complex (Hassan 2003; Crafford et al. 2004; Nieuwoudt
et al. 2004; Moolman et al. 2006; United Nations 2006). An analysis of this kind for
the Succulent Karoo is potentially possible but is beyond the scope of this study. In
line with the previous two services (grazing and tourism) we adopted a cost recovery
value (Lange and Hassan, 2006) as an absolute minimum estimate which excludes, for
example, any benefits or value derived from that water. In addition we estimated the
total value of the economy as an indication of the maximum value of the hydrological
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services. We understand why economists argue that attributing the GVA to water
when water is only one of several inputs is incorrect: the GVA is derived from of
several inputs and will, therefore, overestimate the value of water. Using the GVA
also involves double counting where, for example water is valued for the grazing it
provides to livestock and the livestock sales are reflected in the total GVA. However,
we stand by our point that water is arguably the one input without which there would
be no economic activity so the GVA per unit of water is arguably closer to the upper
bound of water’s economic value to society than the cost of water provision.
The cost recovery estimate was based on a unit reference value (URV) for water
provisioning multiplied by the volume of water (annual yield) of the supply
infrastructure. Infrastructure includes both the formal infrastructure of used by water
user associations and municipalities and informal infrastructure like private boreholes
or even communal water supply mechanisms. We defined the URV as the present
value of the total supply cost of the infrastructure (the initial capital outlay,
operational and maintenance cost) discounted over the infrastructure lifetime against a
selected discount rate. Total yield is estimated by multiplying the expected annual
yield with the project life time. This value is presented in a volumetric unit (R/m3)
and is considered to be a minimum estimate of the relative value of water.
We conducted a survey of water user associations to obtain relevant estimates
regarding tariffs and volumes. More than 150 associations in the Olifants-Doring;
Lower-Orange; Breede and Gouritz Water Management Areas were invited to take
part in the survey. Thirty-two respondents indicated their willingness to share
information. Cost data relating to the type of bulk supply infrastructure, source of
supply, number of members, enlistment, types of user and annual tariffs were
obtained. A clear distinction was made between serviced and raw water. The former
being significantly more expensive because of additional built in services (filtration,
chlorination, stabilisation and pressurisation). Borehole water was handled
separately. Cost estimates for each source were based on survey data and reconciled
with unpublished estimates collated by the CSIR.
We calculated that 85.3% of the surface water consumption is sold at R0.143/m3
while the remaining 14.7% is supplied at R5.395/m3. The weighted average of
surface water was R0.916/m3 for the survey. Ground water was supplied at
R0.849/m3 as raw water. These estimates were multiplied with annual surface and
ground yield estimates obtained at quaternary catchment level. The area for which we
estimated the water consumption often was greater than the total area of the
magisterial district. In these cases we used the total area and not the district area in
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our calculation of the value per unit area (km2). These figures were also expressed on
a per capita basis.
The cost recovery method results in substantial values being attributed to the water
services (Table 4.9). Worcester, Clanwilliam and Ceres stand out, probably primarily
because of the high usage of water for irrigated farming in these areas. Oudtshoorn
also has relatively high value but the value for Vredendal is surprisingly low. When
the GVA is used as the basis, George and Worcester emerge as the highest value users
primarily because these two districts have the largest economies). Worcester again
stands out for having by far the highest unit area values for both cost recovery and
GVA. It is followed by Clanwilliam (cost recovery) and George (GVA) with the
lowest values being found in Namakwaland (cost recovery) and Laingsburg (GVA).
Again, there is significant variation in both the absolute and relative value estimates
provided by the two methods.
Table 4. 9: Estimates of the value of water as an ecosystem service in the portions of the
Magisterial Districts which are found in the Succulent Karoo.

Magisterial District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Total

Total annual value (R)
Cost Recovery
GVA
R 44 897 999
R 220 186 000
R 96 612 187
R 573 388 000
R 668 325 757
R 1 606 100 000
R 403 043 133
R 1 120 264 000
R 34 296 598
R 4 967 324 000
R 44 526 315
R 318 094 000
R 49 968 711
R 114 171 000
R 63 719 997
R 635 378 000
R 23 684 401
R 1 879 814 000
R 149 596 394
R 2 357 799 000
R 37 932 962
R 113 332 000
R 14 367 446
R 777 922 000
R 58 518 080
R 1 080 567 000
R 17 766 802
R 95 077 000
R 30 138 033
R 141 222 000
R 8 071 868
R 1 414 709 000
R 43 033 525
R 194 698 000
R 22 433 927
R 414 343 000
R 8 293 293
R 1 281 317 000
R 19 663 430
R 140 863 000
R 556 035 185
R 5 520 326 000
R 2 394 926 043
R 24 966 894 000

Unit area values (R/km2)
Cost Recovery GVA
R 39 868
R 195 518
R 3 707
R 15 433
R 68 002
R 163 363
R 70 271
R 151 574
R 26 369
R 2 026 098
R 12 163
R 86 889
R 6 643
R 13 055
R 26 416
R 257 621
R 492
R 38 889
R 44 470
R 700 244
R 7 966
R 13 929
R 17 277
R 198 235
R 38 118
R 675 063
R 5 114
R 26 533
R 3 506
R 15 635
R 7 306
R 349 290
R 18 556
R 63 144
R 2 351
R 43 423
R 2 278
R 349 034
R 5 050
R 18 317
R 137 553
R 1 360 373
R 543 476
R 6 761 660

On a per capita cost recovery basis, by far the highest values are found in Ceres and
Clanwilliam (Table 4.10) followed by Laingsburg, Sutherland and Calitzdorp. On a
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GVA basis, the highest values are found in the Vredendal, Worcester, George and
Swellendam Districts and the lowest in Prince Albert and Willowmore. When the cost
recovery is expressed as a percentage of the GVA then Laingsburg, Ceres,
Clanwilliam and Prince Albert Districts derive the most value from water on a per
capita basis and Swellendam, Vredendal and George the least. None of these statistics
express the problems of the limited water resources very effectively as they are all
driven largely by the volumes of water available.
Table 4. 10: Value estimates for water as ecosystem service in the portions of the Magisterial
Districts which are found in the Succulent Karoo.

Magisterial District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester
Mean

Value of the service (R per
capita)
Cost Recovery
GVA
R 5 042
R 24 726
R 4 535
R 26 912
R 11 881
R 28 551
R 12 541
R 34 858
R 255
R 36 975
R 3 196
R 22 835
R 7 932
R 18 122
R 2 081
R 20 750
R 300
R 23 830
R 1 725
R 27 188
R 3 762
R 11 239
R 499
R 27 023
R 1 691
R 31 229
R 3 113
R 16 657
R 7 245
R 33 948
R 202
R 35 488
R 3 981
R 18 013
R 1 458
R 26 921
R 245
R 37 912
R 1 602
R 11 474
R 3 718
R 36 908
R 3 666.86
R 26 264.71

Ecosystem service flow values
(EGS value as % of GVA per
capita)
Cost Recovery
GVA
20.40%
100.00%
16.80%
100.00%
41.60%
100.00%
36.00%
100.00%
0.70%
100.00%
14.00%
100.00%
43.80%
100.00%
10.00%
100.00%
1.30%
100.00%
6.30%
100.00%
33.50%
100.00%
1.80%
100.00%
5.40%
100.00%
18.70%
100.00%
21.30%
100.00%
0.60%
100.00%
22.10%
100.00%
5.40%
100.00%
0.60%
100.00%
14.00%
100.00%
10.10%
100.00%
15.45%
100.00%

An alternative to the GVA based estimate above is the water productivity index which
is the Gross Domestic Product (GDP) per sector per unit of water. Lange et al. (2007)
estimated water productivity values for the Orange River basin (ORB) based on
information on the (GDP) and sectoral water use. They found that agriculture
produced R3.20 of GDP/m3 and R6.20 of GDP/m3 for the whole economy. The
mining sector in the ORB produced R163.40 of GDP/m3 and the manufacturing and
services sector, which is very limited in the Succulent Karoo biome, R465.10 of
GDP/m3. A similar analysis by Conningarth Consultants (2001 in Nieuwoudt et al.
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2004) found that 1m3 of water produced R1.5 in the agricultural sector, R157.4 in
industry, R39.5 in mining and R44.4 in ecotourism. If comparable water productivity
values for different sectors apply to the Succulent Karoo biome, then it is clear that
hydrological services make a substantial contribution to the GDP. An analysis of this
kind for the Succulent Karoo is possible but it would require water use statistics per
sector, which are only available at a national scale at present, as well as proportional
assignment of the GDP per sector to the portions of the administrative units that
overlap catchments in the hydrological domain. This is feasible but beyond the scope
of this study.

4.3.6 Local level Assessment
4.3.6.1 Case study - Namaqualand
The Lower Orange WMA covers a large proportion of South Africa and includes the
Sak River, a tributary of the Orange River which has its headwaters on the Great
Escarpment at Sutherland where there is an extensive area of Succulent Karoo (Figure
3.1). The Namaqualand Coast (primary F) also is part of the Lower Orange River
WMA and is an area with low rainfall (20-200 mm/yr, Figure 4.7) and thus very low
runoff (Figure 4.8) and ephemeral rivers (DWAF 2003a, 2004a). The highest rainfall
is recorded in the Kamiesberg which gets about 400 mm per year (Figure 4.8). The
available surface water in these coastal catchments is essentially zero. The available
groundwater is estimated to be about 3 Mm3 per year. Some of the towns and mines
are supplied from the Orange River:
•

Springbok, Steinkopf, Nababeep, Okiep and Klienzee via the Springbok
regional Water Supply Scheme (WSS)

•

Aggeneys, Pofadder and Black Mountain Mine from the Pelladrift WSS

• Alexander Bay, Kuboes and Port Nolloth.
In total, about 6 Mm3 per year is pumped from the Orange River for these supply
schemes and to support irrigated farming in the Namaqualand Irrigation Area on the
Orange River. The water supplies to these towns and mines could be threatened by
toxic algal blooms in the lower Orange River which are caused by the high levels of
fertilisers in irrigation return flows (DWAF 2004a).
The smaller town and rural communities rely on groundwater from boreholes in hard
rock aquifers or alluvial aquifers (Table 4.11, DWAF 2004a). Borehole yields from
the hard rock aquifers are generally low and the aquifers are highly localised which
limits the amount that can be abstracted and often have poor water quality. Alluvial
aquifers occur along a number of the rivers, including the Buffels River, and have
relatively high yields and moderate to good water quality. The alluvial aquifers are
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recharged by surface water during the periodic flood flows following heavy rains
(DWAF 2004) which limits the sustainable yields. The groundwater sources
sometimes run out during drought periods, for example at Garies where the problem
apparently is mainly due to poor supply scheme management. The coastal aquifers are
vulnerable to saline water intrusion Daily water consumption varies between
settlements and between seasons (Table 4.11). In several cases the daily water
consumption is low by typical urban standards (<100 litres/person) and in Paulshoek
it is well below the specified minimum of 25 litres/person. The situation in this
settlement has subsequently improved with the installation of a borehole, reservoir
and reticulation systems but there are problems now with maintaining and paying for
the water (Hoffman et al. 2008). There may be opportunities here to boost the local
economy by increasing the free quantity of water to boost the growing of basic foods,
as suggested by Wenhold et al. (2007) and increasing the capacity of the settlement to
maintain their water supply systems.
Table 4. 11: Groundwater consumption for selected settlements in the Namaqualand coastal
catchments (DWAF 2004).

Settlement

Calvinia
Eksteenfontein
Garies
Hondeklipbaai
Kamieskroon
Karkams
Kleinzee+GM
Koingnaas
Kommagas
Kuboes
Lekkersing
Leliefontein
Loeriesfontein
Nieuwoudtville
Paulshoek

Population

8000
600
2000
1300
1800
1692
3640
1500
3976
2254
600
842
2400
1400
836

Consumption (m3/day)

Litres /
person / day

Winter

All

Summer

1131
32
140
118
94
240
321
137
393
136
48
45
110
80
15

1820
42
260
183
254
251
513
211
467
177
56
61
181
286
16

184
62
100
116
97
145
115
116
108
69
87
63
61
131
19

#: italics = estimated from mean ratio of winter to summer consumption

The water demand within the coastal catchments is not expected to increase in future
so the projections for 2025 are unchanged from the requirements in 2000 (Table 4.12).
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Table 4. 12: Current and projected future water requirements (Mm3/year) by sector in the
Namaqualand coastal catchment area (Primary catchment F) (DWAF 2004).

Scenario

Irrigation

Urban

Rural

Mining

Total

Year 2000 base
Year 2025 base
Year 2025 high

0
0
0

5
5
10

1
1
1

2
2
2

8
8
13

The quality of the water from the Orange River is generally acceptable but there are
significant problems with the quality of the groundwater in most parts of the
Namaqualand coastal catchments (Table 4.13) (DWAF 2003a, 2004a).
Table 4. 13: Groundwater quality based on samples from boreholes used to supply settlements in
Namaqualand (DWAF 2003a). The colour of the shading indicates thresholds for domestic
consumption: blank = good, green = acceptable, yellow = some people affected, orange = some
people severely affected and purple = all people affected dangerous to human health.
Settlement

N

F

Na

Mg

Cl

Ca

EC

TDS

Eksteenfontein

3.15

0.4

254

71

576

101

237

1361

Garies
Kamieskroon

<0.04
0.89

0.6
1.2

430
270

77
90

827
763

99
167

313
278

1762
1621

Karkams
Kommagas

0.33
2.93

3.6
0.6

222
191

56
53

468
382

95
38

194
159

1167
906

Kuboes

0.33

0.5

262

43

739

21

265

1539

Lekkersing
Leliefontein

5.07
<0.04

0.5
2.1

459
24

84
6

849
45

100
30

325
35

1309
212

Paulshoek

<0.04

0.5

136

25

236

42

101

625

Beneficiary perspective on suitability for crops, livestock and domestic use
The poverty eradication component of the water resource strategy for this WMA is to
provide basic community water supply schemes and to offer basic agricultural
production, food and household security through water, particularly to provide
irrigation water to resource poor farmers (DWAF 2004a). The plan is to provide
sufficient water to for these farmers to irrigate about 4000 ha of land adjacent to the
Orange River, all of which lies within the very limited extent of the Desert Biome in
South Africa. If these schemes succeed, they could draw people from the
impoverished communities within the biome. The strategy also makes allowance for
the provision of water to support tourism as a means of poverty eradication. Water
provision and quality management at the settlement level is seen as the legal
responsibility of the Local Authorities and DWAF’s role is to ensure that these
authorities meet their obligations. They will provide support to the Department of
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Agriculture on drought relief strategies but no mention is made of any provision for
disaster management (e.g. floods) within the Namaqualand coastal catchments
although it is an important issue in the Orange River area. Nor is any mention made of
or using water to augment community food self-sufficiency in poor rural communities
(Wenhold et al. 2007).

4.3.7 Key Points
In summary, the key points arising from the hydrological ecosystem service
assessment are:
•

Both surface and ground water are generally very limited and highly variable
in space and time.

•

The ground and surface water is frequently of poor quality, particularly in the
driest regions; the groundwater quality is naturally poor in much of the area,
particularly in Namaqualand, and surface quality is adversely affected by
returns flows of irrigation water.

•

The available water in the area is already nearly fully used, and in some areas
demand exceeds recommended use levels; thus the water resources are
‘stressed’ and close to or at sustainable limits. This includes the substantial
volumes of water derived from areas located within quaternary catchments
that feed the river systems that pass through the biome.

•

Human activities, primarily in the form of land use change, have resulted in
land degradation which has altered water quality and quantity, particularly
through the salinization of river systems. Impacts on land and water resources
and the ecosystem services they provide, are interdependent and, often, selfreinforcing.

•

The current water scarcity is a serious future threat to human and
environmental security the projected climate change is going to make this
situation worse.

•

The cost recovery approach to valuing this service indicated that on a per
capita basis water in the Succulent Karoo has a value R3 667 per capita per
year. However, as there will be no economic activity without water, an
estimate of the upper bound of the value of water is the annual GVA of the
region, which stands at R25 billion, or R26 265 per capita.

•

The region faces major challenges around inequitable access to water and the
associated human health implications. People’s desire for water expensive
technologies, inappropriate developments, such as golf courses, and waterdemanding lifestyles will have to be counterbalanced against decreases in the
amount of water available.
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4.4 Biodiversity and natural goods
4.4.1 Introduction
The biodiversity and natural resources of this region have both a direct and indirect
use value. Those resources collected for direct use include restoration material,
firewood, construction materials, medicinal plants, food, crafts, and material for
horticulture. In addition, certain species fulfil ecological functions that have indirect
benefits for people. Examples of these are carbon sequestration, predators of pest
species, pollinators, seed dispersers, and animals that facilitate restoration processes.
However some trophic interactions are not beneficial to humans and predators are
broadly considered to be problematic in livestock production areas such as the
Succulent Karoo. Further indirect benefits of biodiversity include activities such as
studies towards academic degrees and the production of books and films on the
biodiversity of this unique biological area. We discuss these biodiversity and natural
goods services below, as well as a brief look at the emerging local awareness around
these issues.

4.4.2 Biodiversity inputs for restoration and carbon sequestration
4.4.2.1 Biodiversity facilitates restoration
Ecological restoration involves the re-establishment of ecological processes and
indigenous vegetation adapted to the local climate and appropriate for indigenous
fauna in terms of composition and structure (Society for Restoration Ecology 2004). It
is important to establish ecological processes, such as water retention and carbon
sequestration, and to use locally indigenous species for three reasons. The first is that
diverse, locally adapted vegetation is more likely to be self-sustaining in an arid
climate and when subjected to grazing, droughts, floods, high wind speeds and
grazing by livestock, indigenous wildlife and insects. Secondly, as indicated earlier in
this document, the Succulent Karoo is a biodiversity hotspot, and the scenery, grazing,
and other renewable resources, and ecological processes that support them, are the
foundation for the tourism, livestock production, and subsistence activities on which
most livelihoods in the region depend. Loss of plant and animals species of known
value in the economy can be quantified. However, loss of little-known species strips
away options for discovering new uses and future values. Thirdly, the Succulent
Karoo, particularly the western regions of the Richtersveld and Namaqualand, appear
most vulnerable to climate change (Midgley et al. 2005). It is not known which
species will survive climate change, nor which species will be able to disperse to more
favourable regions. In the face of uncertainty, it is desirable retain as many of the
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original species as possible to ensure that some perennial vegetation cover is
maintained as aridification and seasonal shifts in rainfall take place. For all three
reasons it is therefore important to restore the original components of the ecosystem
following damage by grazing or mining.
Active restoration is needed where degradation has become self-reinforcing through
erosion and aridification. Wind moving over bare ground and sparse vegetation erodes
causes dust storms and dust storms (Figure 4.14a). Runoff of rain from bare ground is
far faster than from land covered with dense vegetation or biological soil crust, and
therefore leads to sheet and gully erosion, and loss of water, plant nutrients and seeds
(Snyman & Van Rensburg 1986; Le Maitre et al. 2007a). Runoff needs to be slowed
down and nutrients, seeds and water trapped (Figure 4.14b), to assist vegetation to reestablish (Milton 2001). In addition to erosion control and resource capture, reseeding
and replanting certain species is necessary because most long-lived Karoo plants have
short-lived seeds that remain in the soil for only a few months before germinating or
decaying (Carrick & Kruger 2007). For this reason, the vegetation that returns from
topsoil usually lacks the long-lived plants that survive droughts, provide habitat for
birds and mammals, and store carbon below ground. In rangeland, sheep, antelope and
other herbivores preferentially eat flowers and unripe seeds (Milton 1992; Todd 2000;
Riginos & Hoffman 2003). Where rangeland is never rested from grazing, valuable
forage plants have not opportunity to flower and replace themselves by seed before
they die, and the most useful plants are eventually lost and replaced by poisonous and
spiny species. Resting, together with reseeding and other interventions can improve
the composition of overgrazed Succulent Karoo rangeland.

(a)

(b)

Figure 4. 14: (a) Resource loss: dust blowing from ostrich camps near Oudtshoorn, (b) Resource
capture through soil and vegetation restoration

Three types of ecological restoration are currently practised in the Succulent Karoo,
namely: (a) restoration of bare ground to retain soil and water and re-establish selfsustaining vegetation that can serve as grazing land, scenery or habitat conserving
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biodiversity, (b) restoration of damaged (overgrazed, eroded) rangeland to improve its
production potential for game and livestock, and (c) re-establishment of deep-rooted
and long-lived plants that store carbon over the long term (carbon sequestration).
4.4.2.2 Biodiversity inputs for re-vegetation of bare ground
Most of the mining in the Succulent Karoo is located in Namaqualand, and includes
opencast extraction of diamonds, titanium and other heavy mineral sands, gypsum,
marble, and lime. Subterranean mining (using shafts) is employed to extract copper,
tin, lead, zinc, silver and asbestos in northern Namaqualand.
Open-cast mining for mineral sand and diamonds destroys vegetation and uses large
quantities of water. Personnel have to drive long distances and put up with high wind
speeds and sandstorms (Mahood 2003). Wind-blown sand and salt water together
damage machinery by reducing lifespan of moving parts and body work (T. Halbich,
Namakwa Sands, personal communication 2000). Problems can be ameliorated in the
short-term using nets or bitumen (Mahood 2003; Carrick & Kruger 2007) and in the
longer term by using self sustaining indigenous vegetation that can establish and
reproduce under harsh conditions (Mahood 2003; Blood 2006).
Sea water is used for separating diamonds and heavy minerals from sand, and the
resulting waste comprises washed saline sand lacking organic matter which is
returned to the mined site as tailings, and saline slurry comprising the organic and the
clay fraction of the soil, which is usually disposed of in slimes dams. Mine tailings in
coastal Namaqualand are saline. For this reason, revegetation depends on indigenous,
salt tolerant plants (De Villiers et al. 1997) or soil amelioration. Indigenous plants can
be re-established on mine tailings from by saving and replacing topsoil after mining,
as well as by reseeding or replanting with plants salvaged from natural areas destined
for mining, or with plants cultivated in on-site nurseries from local seed or cuttings
(personal communication M. Vlok, Exxon Namakwa Sands). Fresh topsoil salvaged
before mining includes seeds of about 25% of the plant species originally on the site,
and these are mostly grasses or annual plants (De Villiers et al. 2003). Seeds in topsoil
stockpiles saved for restoration after mining have a relatively short lifespan and few
will survive more than a year so use of long-stored top soil will not result in such
rapid revegetation as use of fresh soil.
The flora of the Succulent Karoo greatly facilitates vegetation re-establishment
because many of the plants are adapted to survive extreme summer drought as well as
saline soils. One adaptation for drought survival is storage of water in leaves and
stems (succulents such as aloes, crassulas, stapeliads, euphorbias and vygies), or roots
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(bulbs). Succulents can be uprooted and transplanted in winter with a high success
rate, and even where no irrigation is available, it is possible to salvage succulents
from sites that are to be mined, and return them to recently-mined or damaged areas
(Burke 2001; Mahood 2003; Blignaut & Milton 2005; Blood 2006). Another
adaptation for drought is loss of all leaves during summer by drought-deciduous
plants. Drought-deciduous species store carbohydrates in their stems and can be
propagated in autumn from cuttings. A third drought-adaptation of Succulent Karoo
plants is short life span and storage of long-lived seeds in the soil in the summer when
the plants themselves die. Annual plants and grasses with seeds stored in the topsoil
will germinate in fresh topsoil returned to the site as soon as rain falls. Some longlived shrubs, trees, succulents and bulbs have seeds that live for only a few months
and store very few seeds in the soil. These plants need to be salvaged before mining or
established from seed or cuttings collected from surrounding intact vegetation (Burke
2001; Mahood 2003; van Eeden et al. 2007). Many such plants (e.g. Cladoraphis,
Eriocephalus, Manochlamys, Pteronia, Zygophyllum) produce abundant large seeds
that are easy to collect and store for sowing onto bare ground. Seeds for use in
restoration of mining land and rangeland can be collected from veld in good condition
or along roadsides where the absence of grazing allows regular seedset. Collection of
seed, salvaging of plants from mine sites, and propagation of plants for use in
restoration is developing into a small industry in Namaqualand (Carrick & Kruger
2007; van Eeden et al. 2007, personal communication Pikkie Rossouw, Nuwerus), and
in the southern succulent Karoo (www.renu-karoo.co.za).
Organisms other than plants, contribute to vegetation recovery on mine spoil. For
example, some plant species, particularly the fleshy-fruited trees, shrubs and bulbs
(Euclea, Kedrostis, Lycium, Putterlickia), need to be established from fresh seed –
and are almost completely dependent upon animals for return to mined sites. Over
time (many decades) birds and mammals bring seeds of such species to mine sites
from the surrounding area, provided that habitat conditions on the mine site are
suitable for them (Desmet & Cowling 2005). Animals that burrow and dig, such as
termites and Whistling Rat (Perotomys brantsii), are sometimes referred to as
“ecosystem engineers” because their activities make fertile patches of organically
enriched soil that promote vegetation establishment (Midgley & Hoffman 1991;
Desmet & Cowling 2005). The survival and growth of seedlings and cuttings on
mine-spoil depends not only on rainfall and the physical and chemical properties of
the soil (Blood 2006), but also on microbes such as mycorrhizae and bacteria whose
activities release nutrients or improve water and nutrient uptake by plants (Ndeinoma
2006). Microbes may be present in stored soil or brought in by wind and animals.
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At Namaqua Sands mineral sand mine on the coast near Brand-se Baai, plants were
experimentally transplanted onto mine spoil for the first time in 2000. Of these, 4577% of succulents (Othonna, Ruschia, Zygophyllum) but only 5% of non-succulent
Asparagus spp. survived for one year after translocation onto mine tailings (Mahood
2003). Survival was better for undamaged plants and was further improved by topsoil
addition. Five years later, the translocated succulents had reproduced and population
density greatly increased (Blood 2006). Seed of indigenous plants is fairly costly to
collect (R100-500/kg), but easy to sow. Over three winter seasons (2006-2008),
750,000 succulent plants (Othonna cylindrica, Aloe spp) were translocated to mine
spoil at Namakwa Sands by a local restoration enterprise (Personal communication M.
Vlok, Exxon Namakwa Sands), and translocation success was similar or better than
that achieved during the initial experimental phase (Figure 4.15). Survival of
translocated plants can be improved by placing them on the leeward side of nets that
also trap sea fog (Personal communication M. Vlok, Exxon Namakwa Sands).

Figure 4. 15: Succulents 12 months after transplanting onto mine spoil next to windbreaks at
Exxon Namaqua Sands mine.

Water in slimes dams takes a long time to evaporate without the use of indigenous
salt-tolerant marsh plant such as Typha capensis. Marsh plants such as Phragmites
australis can be used to improve the quality and reduce the quantity of water
contaminated by other mineral sands processing by products such as sulphuric acid
(Lukama 2006). Air pollution caused by smelting of iron from mineral sand affects
plant species differentially. Sensitive plants are useful bioindicators and tolerant
species useful for maintaining vegetation cover. Plants also trap smelter dust reducing
extent of the plume (Lukama 2006)
At Namaqua Sands, a combination of restoration methods including topsoil
replacement, replanting and reseeding resulted in a return of at least 55% of the
vegetation cover and 30% of the original plant species within six years of mining

93

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
(Blood 2006). Propagation and translocation of cuttings of plants species that do not
return easily form seed should further increase diversity. Rapid establishment of selfsustaining vegetation on mine sites not only controls sand that is harmful to people
and machines, but also saves money as it leads to earlier issuing of a closure
certificate by DME. A relatively cost-effective method of assessing whether closure
objectives have been met is to use bioindicators which are communities of indigenous
and numerous plants or animals – usually ants (Nelshiliphala et al. 2005).
Employees on mines prefer to live in attractive healthy environment. Sand and dust
storms, barren landscapes, fumes and lack of economic and social activities in
surrounding areas, make employment on mines in the Succulent Karoo an unattractive
option. The surrounding landscape, air and water quality thus all play a role in
employee satisfaction and fidelity and affect the price demanded in return for work. If
the environment surrounding the mine is not attractive, a more attractive one may
need to be built at company cost. Example of such investments can be seen at
Aggeneys in the vicinity of the Bushmanland Inselbergs and at Kleinsee in northern
Namaqualand where many species of indigenous plants have been used in
landscaping.
Much of the above applies to gypsum, lime, gravel, clay and marble mining, except
that these mines are usually on a smaller scale and produce high volumes of dust
rather than sand. By-products are not toxic, but the surface of the mined landscape is
disturbed, compacted and dusty. The areas where these products are mined lack
coastal fog, so that vegetation recovery is slower and more reliant on indigenous
succulents that are adapted to survive long hot dry summers (Schmidt 2000; Burke
2001). Despite harsh conditions, succulents can be successfully salvaged and
translocated to mine tailings. On a gypsum mine near Vanrhynsdorp, 67% of
translocated succulents survived, and survival was better for single than clustered
plants (Blignaut & Milton 2005).
Subterranean mining for copper, silver, asbestos and uranium generally has a smaller
spatial footprint but a longer temporal footprint (Ferguson et al. 2008, Milton & Dean
2008). These products and their by-products are toxic with potential to cause
permanent environmental damage and poison people and other biota. The primary
ecosystems service required for conducting this type of mining is a supporting one,
namely a supply of clean water (for domestic use), and water for industrial use and
processing slimes and other by-products from these mines. The second ecosystem
service is regulatory – the control of dust storms, sand blast and flooding by the
surrounding vegetation.
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In summary, the major Succulent Karoo service that supports mining is the flora that
includes grasses and annual plants with seeds stored in the topsoil, succulent plants
that can survive translocation, desiccation and saline soils, and drought-deciduous
plants that are amenable to establishment from cuttings. These adaptations all
facilitate rapid revegetation under arid conditions. Moreover animals and soil
organisms facilitate restoration by contributing to soil development and seed
dispersal. These services enable mining companies to comply with environmental
legislation, and the rapidity of revegetation ameliorates mine working and living
conditions.
4.4.2.3 Biodiversity inputs to improvement of overgrazed rangeland
Rangeland generally suffers two types of damage in the succulent Karoo. Firstly, near
rivers and on deep friable soils in valley bottoms, ploughing followed by very
intensive grazing, for example by ostrich crowded onto the land and fed with
supplements (Cupido 2005) may result in for local loss of all vegetation (Thompson et
al. 2005). Restoration in such cases involves the loosening and protection of the soil
surface to trap runoff water and seeds, followed by reseeding and replanting of a
mixture of palatable and unpalatable plant species that will cover the soil. Unpalatable
(Pteronia, Malephora, Leipoldtia) and thorny plants (Acacia karroo) have value for
this purpose because they are avoided by herbivores and therefore able to survive and
to protect more vulnerable species. Plants that reproduce by runners (Pteronia glauca,
Pentzia incana) are particularly useful in this situation because of their ability to hold
the soil, an attribute implied in their common name “anker karoo”.
Secondly, a more widespread problem in the rangelands in all parts of the Succulent
Karoo, but particularly noticeable on plains and lower slopes, is the loss of the more
palatable long-lived plant species and their replacement by short-lived (Anderson &
Hoffman 2007), or poisonous (Pteronia pallens, Chrysocoma ciliata, Galenia
africana, Euphorbia mauritanica indigenous plants (Milton et al. 1993; Thompson et
al. 2005). Return of the rangeland to composition more valuable for grazing involves
a combination of competition reduction (brush cutting, hand pulling) and reseeding
with palatable plants, the seeds of which (Figure 4.16a) need to be cultivated in seed
orchards or collected from grazing refuges such as road sides, nature reserves, golf
courses, mountain tops, and parts of ranches that are seldom used by animals because
of the distance to drinking water.
The cost of veld restoration resulting form overgrazing, is on land worth <R1,000/ha
is R20,000-R30,000 so that cost cannot be recovered in the short-term through
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grazing (Herling et al 2008). These costs were calculated based on the assumption that
restored areas were rested from grazing for three years, and that sheep were initially
introduced at 50% of the recommended stocking rate for the following eight years.
(Herling et al. 2008). By way of comparison, alien clearing operations, whilst species
and density dependant, do not cost more than R3000/ha. Although large scale veld
restoration costs are too high for most farmers, many do invest in improving condition
of small areas of veld such as abandoned fields, bare patches and lambing camps
(Milton et al. 2003). Environmental pressure groups in countries that import goods
from the Succulent Karoo also appear to be driving veld restoration. For example,
best-practice guidelines for grazing are being prepared for the Namaqua District
(Botanical Society of South Africa), and the Biodiversity Management Project of the
Ostrich Business Chamber has commissioned experimental restoration of ostrich
camps (Figure 4.16b) in the Oudtshoorn-Calitzdorp area (Ostrich Business Chamber
2009). Additional incentives for veld restoration, particularly under a scenario of
decreasing rainfall and increasing storms, are the dust and flood control services
provided by dense vegetation cover that protect farming infrastructure (Le Maitre et
al. 2007a).

(a)

(b)

Figure 4. 16: Seeds for veld restoration in the Succulent Karoo, (b) Ostrich camps being
replanted with the soil-holding shrub Pentzia incana in the Calitzdorp area of the Little Karoo.

4.4.2.4 Restoring for carbon sequestration
The use of spekboom (Portulacaria afra) for fixing atmospheric carbon and
accumulating carbon in its root and stem biomass has been successfully marketed
over the past 10 years. The plant, part of the subtropical thicket vegetation of northfacing hillsides in the Little Karoo, is well known to gardeners and widely used to
make hedges and windbreaks. Because it is easy to establish directly from cuttings
without any irrigation, this species also has potential for erosion control and is
browsed by Kudu, Eland and livestock. Mills & Cowling (2006) report that spekboom
can sequester carbon at an average rate of 0.42 ± 0.08 kg C/m²/yr where browsing is
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minimal. Carbon market income from this rate of carbon accumulation is comparable
with the income from forestry.
Although spekboom (Figure 4.17a) has received much attention because of its ease of
use in restoration of vegetation cover, there are other species that may be used for this
purpose in other parts of the Succulent Karoo. In the Richtersveld region, Ceraria sp,
a close relative of Portulacaria deserves to be used in trials. Cover of this long-lived,
palatable succulent shrub is diminishing in the Richtersveld National Park as a result
of goat browsing. Aloes of various species can be established from cuttings, are longlived and are likely to accumulate carbon in their stems and leaves. Deep-rooted,
long-lived shrubs such as Pteronia spp have very dense wood that takes years to
decay (Milton & Dean 1996) so have excellent potential for carbon storage. The
carbon storage services of Succulent Karoo plants have barely been investigated, and
as yet little is known of efficient techniques for their propagation and reestablishment.

(a)

(b)

Figure 4. 17: (a) Spekboom planting for carbon sequestration and erosion control near
Calitzdorp in the Little Karoo, (b) Pteronia adenocarpa and other Pteronia species may have
potential for carbon sequestration in the Succulent Karoo

4.4.2.5 Restoration into the future
Restoration in the Succulent Karoo is likely is expensive and success limited by lack
of information as well as by unpredictable rainfall and arid conditions. However, by
using a combination of public works programmes and micro-enterprise, it may well be
feasible to make better use of the indigenous plants to achieve multiple benefits. Some
examples of possible future restoration approaches, benefits and needs are:
1. Use of the cleaned water from sewage treatment works in rural areas to grow
indigenous trees (Acacia karroo, Dodonaea viscosa) that will store carbon,
provide a source of fuel to cash-strapped rural households, and maintain
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riparian habitat where riparian ecosystems have largely been used to supply
human needs
2. Use of public works programmes to collect seeds from roadsides for use in
rangeland and mining restoration. At present public works programmes are
clearing ungrazed vegetation from roadsides in the Succulent Karoo. This has
resulted in loss of carbon, loss of seed reserves, despoliation of scenery, and
rapid encroachment of alien plants (Bromus, Avena, Lolium, Pennisetum
setaceum, Atriplex lindleyi) along road sides in the Hantam (Figure 4.18) and
Namaqualand.
3. Incentives for micro-enterprises to develop indigenous nurseries and skills in
soil and vegetation restoration for restoration of mining and rangeland as well
as for carbon sequestration;
4. Need for more research on approaches to, and appropriate species and
genotypes for use in ecological restoration in various parts of the Succulent
Karoo.

Figure 4. 18: Alien grasses on cleared roadsides near Nieuwoudville in the Hantam Karoo

4.4.3 Veld Products
4.4.3.1 Fuel wood
The use of wood for fuel is a dependency that characterises many rural communities
across the world. This dependency places a great deal of pressure on this resource in
arid regions especially where production is greatly constrained by the lack of rainfall.
The Succulent Karoo has extremely low rainfall, often less than 150 mm, and its
reliability varies across the region. Whilst fuel wood has been a vitally important
ecosystem service in the past in the Succulent Karoo and its development, its
importance is largely dependant on the availability of electricity, and employment to
provide salaries to cover the cost of electricity. Fuel wood is used for cooking,
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heating, boiling water, ironing, and baking. Wood is collected along river banks and
channels, and around koppies. Fuelwood has been valued by Blignaut et al.
(unpublished) at R54 million per year for the Succulent Karoo biome. This is based on
40 000 households using up to 15 kg of wood per day at a cost of R14. A large
amount of the wood is sold to tourists and at garages.
Species used for fuel vary from region to region in their importance. In the
Namaqualand region fuel wood is supplied by small shrubs and trees. The most
desirable species for fuel wood are Rhus undulata (highly dominant), Ruschia spp.,
Lebeckia sericea, Dodonaea viscosa, Elytropappus rhinocerotis, Euryops multifidus
and Acacia karroo, whilst less desirable yet highly utilized species include Ozoroa
dispar and Galenia Africana, both of which give off and unpleasant odour (Solomon
2000). Intermediate fuels included Eriocephalus microcephalus, Lycium
ferocissimum, Polymita albiflora (only used for baking in outside ovens only because
of the smell and smoke). Poor fuel woods that produce lots of ash and toxic fumes,
including Euphorbia mauritanica and Galenia africana, are used as kindling or by
those who do not have access to better fuel.
Fuel use is influenced by a number of factors including availability of fuel wood, and
cost of collection in relation to alternatives such as gas, electricity and paraffin.
Migration to rural towns has resulted in a number of areas around towns becoming
denuded of fuel wood. Fuel wood use has increased even where electricity is available
because it many families cannot affordable electricity because of the high rates (40%)
of unemployment and the increase in shack dwellers in most rural towns (S.J. Milton
personal observations).
Estimations of fuel wood use vary. Archer (1994) estimated that a household in
Namaqualand used 15 kg/day, whereas Solomon (2000) found that households used
between 7.1 and 8.7 kg/day dependant on weather conditions. Price (2005) recorded
1.7 kg/household/day following electrification (Table 4.14). Use of wood for cooking,
ironing and boiling water decreased by 75% at Paulshoek over the 7 year period after
electrification, but fuel wood from the veld nevertheless still contributes substantially
to the energy budget in 2005 (Table 4.15). The average price of fuel wood in
Namaqualand in 1998 (Solomon 2000) was R0.74 – R1.78 per kg with the cost
depending on the mode of transport: carried by collector, by donkey cart or motor
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vehicle. The average distance travelled to collect fuel wood in Namaqualand was 7.2
km (round trip) and the sellers made an average of 2.3 trips per week.
There practice of using dead shrubs as fuel has ecological impacts. The removal of
plant skeletons reduces safe sites for seedling establishment, changing recruitment
patterns. It is thought that the combination of grazing and fuel wood gathering may
lead to further land degradation. One possible solution to this problem, at least for
villages that have waste water available from sewage works, is to establish woodlots
of indigenous trees that produce good quality fire wood. Whilst the establishment of
woodlots has a long history, particularly in the arid regions, these have predominately
been comprised of exotic blue gum and eucalyptus trees (Van Wyk & Gericke 2000).
Woodlot trials using Acacia karroo, or Dodonaea viscosa have been established at
Prince Albert and Zoar.
Table 4. 14: Approximate mean percentage household expenditure per month on each energy
resource, and different wealth rankings for years 1998 and 2005. UWC = upper wealth category,
LWC = lower wealth category, HH = household. Data taken from Price (2005)

Energy source Wealth % HH expenditure
ranking 1998 (± SD)
Electricity

UWC
LWC

0
0

Wood

UWC
LWC

14.9
4.3

Gas

UWC
LWC

Paraffin

Candles

% HH
expenditure 2005
(± SD)
36.5
22.4

±20.7
±16.2

±21.8
±13.0

8.6
1.8

±16.3
±8.3

69.9
68.8

±17.8
±27.2

50.8
66.4

±24.6
±24.3

UWC
LWC

2.8
5.1

±3.1
±10.6

0.3
0.5

±1.0
±2.4

UWC
LWC

12.4
21.9

±6.1
±22.2

3.7
8.9

±2.2
±13.0
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Table 4. 15: Annual value of fire wood in Paulshoek for 138 households and 28 stockposts.
Household income approach in Rands (R). Data from James et al. (2005).

Item
Total revenue
Total cost
Profit
Per household
Per ha

R Value
418,990
240,320
178,670
10,800
9

4.4.3.2 Construction materials
A variety of materials from the veld are used for construction purposes, including
poles A biome level analysis of construction material by Blignaut et al. (unpublished)
found that the value of this resource to be in the order of R10 million per year. This
value was based on the assumed value of R 20 000 for a traditional dwelling that is
replaced every five years, with over 15 000 of these dwellings in the study area.
Kookskerms
Kookskerms or cooking shelters are circular bush pack constructions within a wooden
or wood and wire framework that are commonly used at stock posts and adjacent to
living quarters in Namaqualand and the Hantam-Tanqua Karoo. Their function is to
protect the cooking or heating fire and the people gathered around it from wind, cold
and sun. There are three types of kookskerms, with a full roof, with a half roof and
with no roof. Kookskerms are built with a few poles, supple branches, and large
quantities of pioneer succulent shrubs, particularly Psilocaulon spp. Shrubs are added
from time to time to compensate for weathering and decay. The annual replacement
cost of a cooking shelter is approximately R90.
Matjies huts
Matjies huts are a traditional form of housing constructed from reed mats on a light
frame of bent laths. The local people have almost completely moved away from this
form of construction. However, these traditional dwellings are now recognised as
being of tourist interest, and construction of matjies huts, both to attract tourists to an
area and as a tourist accommodation option - such as in the Paulshoek campsite - has
been done. Huts of this kind are still constructed at stockposts in the Richtersveld.
According to Archer (1989) construction materials include poles of Acacia karroo,
Rhus burchellii and Ziziphus mucronata as well as alien wild tobacco (Nicotiana
glauca). The mats that form the walls and roof of the hut are of Juncus rigidus, and
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Scirpus spp (S. dioecus, S. inanis, S. nodosus), and are tied to the wooden frame with
twine woven of bark from the roots of A. karroo and R. burchellii. The floor of the hut
is “varnished” with A. karroo gum to hold the sand together and reduce dust.
Craftwork
In Namaqualand and in the Little Karoo, reeds are collected for use in construction of
ceilings, wind shelters, shade, thatching, verandas, screens and basketry (Ingle 2008).
Although indigenous plants including Scirpus spp., Phragmites and Gomphocarpus
filifolius originally served this purpose, the alien invasive Arundo donax is now
preferred and has considerable commercial value in the Little Karoo (personal
communication J. Manual 2005; www.thatchscapes.co.za/). Individual Arundo donax
stems, cut and trimmed of leaves, sell for R1.00/metre. Installation cost of a reed
ceiling (including the reeds and the skilled labour) is about R100/square metre
(personal communication Piet Riet, Oudtshoorn).
4.4.3.3 Food, aromatic and medicinal plants
Bulbs and corms formed a major component of the diets of hunter-gatherer people in
the Western Cape, particularly during the dry summers (Goldblatt & Manning 2000),
but, with the exception of some sedge bulbs, no longer appear to be used as food.
Rural children, particularly those from the lower wealth category, collect and eat
many kinds of fruits, especially those of Diospyros ramulosa (kritikom), other
Diospyros species, Euclea undulata, Grewia robusta, and Lycium spp., as well as
shoots and young pods of some stapeliads. These veld foods probably may make a
significant contribution to the vitamin C requirements of children with poor diets.
Storage organs of Fockea spp, (kambro) were once collected to make a preserve but
now appear to be too uncommon to make collection viable either for commercial
purposes or for household use. The fruits of Gethyllis spp were once collected to
flavour alcohol and to perfume clothing, but current use appears very limited, possibly
restricted by resource availability and provincial legislation (i.e. Amaryllidaceae are
protected in the Western Cape). The annual value of this resource for the Succulent
Karoo biome was estimated to be about R3 million by Blignaut et al. (unpublished),
and is based on the assumption that children derive 25% of their vitamin C from veld
food.
Small wildlife hunted with dogs, catapults, or snared for the pot on communal and
commercial farms include tortoises, porcupine, aardvark, hares, dassies and a wide
variety of birds. The only red data species threatened by activities of this kind is the
Riverine Rabbit (Bunolagus) that occurs along river courses in the Nama Karoo but
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also in the inland edge Succulent Karoo near Touwsrivier. Kudu are hunted on private
land and in some areas a variety of game has been introduced for hunting or tourism
purposes (see section 4.1 on grazing).
Medicinal plant use varies with region but some species are collected in all parts of
the Succulent Karoo. Commonly used species include herbs Dicoma capensis
(karmadik) and Ballota africana (kattekruid), succulents Hoodia gordonii (bitter
ghaap), Sceletium tortuosum (kougoed), Aloe ferox (bitter aloe), and the shrubs
Sutherlandia frutescens (kankerbos), Aptosimum indivisum (brandbossie), and
Cissampelos capensis (Dawidtjiewortel). Information on many of the species used
medicinally or as food in the biome has been collated in theses (Archer 1994) and in
books (Watt & Breyer-Brandwijk; van Wyk & Gericke 2000). Most species appear to
be collected for domestic use on a sustainable basis. A biome level assessment by
Blignaut et al. (unpublished) found that the value of medicinal plants came to about
R6 million per year. This figure is largely based on Harpagophytum procumbens, and
Aloe ferox harvesting.
4.4.3.4 Other natural goods
Some plant goods are collected from the wild for commercial purposes. Aloe ferox
leaves are collected commercially in the Uniondale area of the Little Karoo for use in
the manufacture of cosmetics, and in Gamkaskloof for preparation of a conserve
(konfyt). Rooibos tea (Aspalathus linearis) is collected from the wild as well as being
grown as a field crop in the arid fynbos that forms enclaves within the Hantam
Succulent Karoo. Seeds of veld plants are collected along roadsides and on private
land in Namaqualand (van Eeden et al. 2007) and in the southern succulent Karoo for
use in veld restoration (www.renu-karoo.co.za; Ingle 2008). A less-sustainable direct
use of biodiversity in Namaqualand is the collection of locally-endemic succulents
(dwarf Aloes, Haworthia, Lithops and other Mesembryanthemaceae) by succulent
collectors (see section 4.4.3.5).
Pollen and nectar from veld plants including Mesembryanthemaceae (vygies),
Galenia (vanwyksopslag), Lycium (kriedoring), legumes (e.g. Indigofera, Lessertia,
Lotononis, Melolobium), Diospyros (jakkalsbessie), Acacia karroo (soetdoring) and
others support commercial bees that provide seasonal pollination services for
production of soft fruit, onion and lucerne seed in the Tanqua and Little Karoo.
4.4.3.5 Horticulture and collectables
The collection of indigenous plants for horticultural purposes, in combination with
harvesting for local domestic and medicinal use, over-grazing, mining and urban
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expansion, threatens some elements of the flora of the Succulent Karoo. Greater
accessibility, population growth and an increase in economic potential are increasing
the harvesting and collection rates which are recognised as posing a conservation
problem (Goldberg 1998). There is a recognised demand, both nationally and
internationally, for horticultural, ornamental and medicinal plants from a wide range
of South Africa’s plant taxa (Donaldson & Raimondo 2000). In particular, Donaldson
and Raimondo (2000) cite South Africa’s succulent and bulbous taxa, as threatened by
this trade and in need of protection. It is estimated that of all plant material traded in
South Africa, succulents make up about 10% and geophytes about 20% of the total,
and this believed to be increasing (O’Farrell 2005).
The indigenous flora of this region presents important developing economic
opportunities. The geophyte market, although small at an international scale, has good
future prospects, and annual turnover is estimated to be R85 million (O’Farrell 2005).
Lilies, gladioli, irises and narcissus, account for 64% of the total geophyte production.
A commonly held, but unsubstantiated perception is that it is very difficult to grow
indigenous geophytes, resulting in a lack of public interest and therefore a lack of
demand. There is demand for South African succulents on both the international and
domestic markets. International sales are estimated to be in the range of R2-3 million
per year and this sector of the industry has good prospects (O’Farrell 2005). The
market has some highly specific and changing preferences, and different species have
different demands, for example requests for 2003 for a Haworthia species were 500
and 500 000 Lithops requests. Aloe demand is currently growing especially on the
domestic market (O’Farrell 2005).

4.4.4 Regulatory services (and dis-services)
4.4.4.1 Natural predators of pest species
Although ecological pest and disease regulation is a well known phenomenon, a vital
services to humans, and is widely cited in the ecosystem services literature there
seems to be very little published on it as a service, both globally and in South Africa.
A search of the South African Arid Zone Bibliography found only 25 references
which included the words pest or vermin. Only six were on problem or vermin
animals and the remainder were on insect pests or biological control. The use of living
organisms, biological controls, to regulate populations of pest and weed species is
well known and is an example of human exploitation of the service provided by the
ability of an organism to regulate populations of another organism (Naylor and
Ehrlich 1997). The South African Plant Protection Institute is recognized as a world
leader in this field - see Zimmermann et al. (2004) for an overview of their work on
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invasive alien plants. There is ongoing debate about the long-term consequences of
this work, particularly the ability of the agent to adapt to other host species
(Simberloff and Stiling 1996), but there are very few examples where this has
happened.
There are many problems caused by native pests and diseases in South Africa,
including stock losses to various predators generally termed vermin (Smithers 1983;
Beinart 2003). For many years species classified as vermin (usually carnivores) could
be persecuted at will and with virtually no control over how this was done (Hey 1974;
Beinart 2003). In 1964 the losses caused by predation of livestock were estimated at
be about R400 000 per year or one percent of the value of the industry in 1964 Rands.
By 1974 the losses were probably about R1.5 million in 1974 Rands. The major
predators were the Jackal followed by the Lynx and huge numbers of bounties were
claimed for the elimination of these species (Beinart 2003). Davies (1994) reports
estimates that roughly 6.7% of lambs are lost to predators based on a broad survey of
the literature. This is about half the mortality rate due to other causes. Black-backed
jackals are, in turn, quite frequently taken by Leopards but generally not as a preferred
prey item (Smithers 1983). In recent years there has been increasing recognition that
many of these species actually play a beneficial role and that alternative ways of
defending livestock from predators need to be found (Hey 1974; Anderson 2000;
Beinart 2003). Most predators only prey incidentally on livestock and play an
important role in regulating the populations of many other species, including others
that compete for forage or are problems for crops and food storage. Farmers in the
Hantam region have argues that good farm management, with allows enables small
mammals, to reach optimal levels results in fewer losses in livestock (O’Farrell et al.,
2007). Those individuals that become focused on livestock can be targeted and
eliminated (Davies 1994). Losses can also be significantly reduced by using
shepherds or guard animals such as Anatolian Shepherd dogs or alpacas (Herselman
2006; Stannard 2006): from 7.6% to 2.6% of lambs before weaning and from 2.9% to
0.6% after weaning.
The Rock dassie (Procavia capensis) is found throughout the SK biome on
particularly in rocky habitats, granite boulder outcrops and sandstone cliffs and also
erosion gullies in the Karoo and man-made structures such as culverts (Smithers
1983). They are known to be capable of rapid population growth when the abundance
of their natural predators has been or reduced (Davies 1999 and sources cited therein;
Milton et al. 1999). They consume a variety of plant species and, when they are
abundant, can complete with livestock for forage. The mean litter size recorded in the
Cape was 3.3 (range 2-4, rarely 6) and is influenced by the availability of food.
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Females reach maturity at an age of about 16-17 months but this can be reduced to 4-5
months when food is abundant. There is one litter a year. The survival rates of the
young seem to be about 45% , 2nd year survival is about 61% and subsequent survival
about 80-85% in the Mountain Zebra National Park (Fourie 1983 in Milton et al.
1999). The net result is that the annual birth pulse is about 20-40% which allows for a
rapid increase in populations (Milton et al. 1999). Key predators are the Black eagle
(Aquila verreauxii), the Lynx (Felis caracal) and Leopard (Panthera pardus), all of
which include large proportions of dassies in their diet when they live in dassie
habitats. Other predators include the Martial Eagle (Polemaetus bellicosus)
(Machange et al. 2005) and Tawny eagles and some snake species. There is
surprisingly little published information on the interactions between the Black eagle
and dassie with only one thesis and one published paper being found during extensive
searches of a range of databases. Davies (1994, 1999) studied the interactions between
these species in the Karoo National Park near Beaufort West and found that eagles
have a significant impact on dassie populations which outweighs the low risk of them
preying directly on livestock. The impacts are both direct, through the removal of
large numbers, and indirect through limiting their ability to forage away from the
rocks that shelter them from attack. The raptor conservation programme is aimed at
maintaining the pest control ecosystem service for the benefit of the farmers
(Anderson 2000).
The granivorous Striped field mouse (Rhabdomys pumilio) undergoes population
cycles and can become locally abundant when there are insufficient predators (De
Graaf 1981; Smithers 1983; Milton et al. 1999). They may live commensally with
humans but the main problem is that they feed on crops or stored grain and other
foodstuffs as well as being a possible carrier of human diseases (De Graaf 1981). Key
predators are the Lynx, Black-backed jackals (Canis mesomelas), Cape fox (Vulpes
chama), Genets (Genetta spp), Mongooses, African wildcats (Felis libyca), Feral cats
(Felis catus), Honey badgers (Mellivora capensis) and other small carnivores
although Leopards do include small mammals in their diet (Smithers 1983). A number
of the smaller raptors and owls frequently prey on mouse species, mammals including
the Striped field mouse (De Graaf 1981). These predators provide a service by
reducing the numbers and impact of these mice.
Insects such as brown locust (Locusta pardalina) and Karoo caterpillar or rusper
(Loxostege frustralis) occasionally have outbreaks in the Succulent Karoo. These
insect outbreaks attract insectivorous mammals (Bat-eared fox, Zorilla), raptors
(Lesser kestrel, Step Buzzard) and other birds (Ludwigs bustard, Kori Bustard,
Abdims Stork, Wattled Starling) that contribute to reduction in the densities of the
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insects (Esler et al. 2006). There is some evidence that the insecticide used to control
outbreaks damages populations of insectivores and kills many non-target insects as
well as increasing the frequency of outbreaks (Milton et al. 1999).
4.4.4.2 Dispersal and pollination
Dispersal of indigenous seeds by birds (Dean et al 1990; Dean & Milton, 1993),
tortoises (Milton 1992), and mammals (Milton & Dean 2001) maintains links among
meta-populations of fleshy-fruited plants in riparian corridors and contributes to the
return of species to patches of habitat that have been damaged. Typical fleshy-fruited
genera that are dispersed by birds in the Succulent Karoo are Asparagus, Diospyros,
Euclea, Grewia, Maytenus, Pappea, Septulina and Viscum. Tortoises typically
disperse grasses, forbs and low-growing succulents, including many species of
Mesembryanthemaceae. Many pioneer plants with soil-stored seed banks are
dispersed in droppings of herbivorous mammals and ostrich. These include Galenia,
Portulaca, Sesuvium and both alien and indigenous species of Atriplex. A number of
Succulent Karoo plant species appear to be adapted for dispersal by nest-building
birds. Examples are Galium tomentosum, Eriocephalus spp, Eriospermum spp, and
Lasiospermum sp. All such dispersal services contribute to maintaining vegetation
diversity. However, when alien invasive plants have propagules that are adapted for
similar types of dispersal they can effectively infiltrate dispersal systems and invade
natural vegetation. Examples of plant species that are invading the Succulent Karoo
with the help of native dispersers (Dean & Milton 2000) are Cactaceae (Opuntia spp.,
Echinopsis spachiana, Harissia sp.) and Australian Atriplex spp.
Most of the plant species that brighten up Namaqualand and the Hantam Karoo in
spring, attracting tourists, are insect pollinated. Without pollinators, such plants would
not be able to make seed and would become extinct. Many of the insects that perform
the pollination of the flowers of bulbous plants, vygies and annuals (particularly
Scrophulariaceae) are highly specialized and endemic to the Succulent Karoo. The
most specialized groups of pollinators are the solitary bees and the long-tongued flies
(Gess & Gess 1980, 1989, 1993, Struck 1994a-c, 1995, Vernon 1999). The pollination
of rooibos tea (Aspalathus linearis), an indigenous field crop of growing economic
importance in the Hantam Karoo, is also dependent on indigenous bees (Gess & Gess
1994). Retail sales for this product are estimated to be in the region of R300 million in
SA alone (SA info 2005). Some of the pollinating wasps and bee species are
threatened by landuse including the removal of the dead wood in which they nest
(Gess & Gess 1993).
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4.4.5 Intellectual services
4.4.5.1 Studies in this biome
The flora and fauna of the Succulent Karoo have been treated in a number of books,
both popular and academic that have synthesised the available literature (Lovegrove
1993, Cowling et al 1997, Cowling & Piece 1999, Dean & Milton 1999)8. In addition
a number of field guides to the flora have been produced (Le Roux & Schelpe 1988,
Manning & Goldblatt 1997, Smith 1998). A search of Google Scholar found 2 920
“hits” with the term Succulent Karoo and 1 430 with “Succulent Karoo”. Many of
these could be duplicates or inappropriate, but this still indicates that quite a large
number of papers have been published with this term in them.
The remarkably diversification of some succulent and invertebrate genera in the
Succulent Karoo biome has stimulated research on taxonomy of succulent plants,
particularly Mesembryanthemaceae (Bolus, Cole, Hammer, Hartmann 2001, Klak),
Crassulaceae (Tolken), Asphodelaceae (Bayer 1999), Asclepiadaceae/Apocynaceae
(Bruyns 2005), Scorpionidae (Prendini 1995), Mantophasmidae (Picker). Results of
systematic research have in turn stimulated research into morphology (Rosch, Van
Rooyen), physiology (Von Willert et al. 1985, 1990), evolutionary biology (Cowling
et al. 1999) and ecology of the flora (Milton et al. 1997). Ecological studies in this
biome have focussed on phytosociology (Werger, Jurgens 1986 and others), and
adaptations of the flora including tolerance of drought (Esler & Phillips 1994) heat
(Scott-Turner, Musil et al. 2005), UV radiation (Schmiedel & Jurgens 2004), salinity
(De Villiers et al. 1999, Schmiedel 2002), demographic responses to weather events
(Jurgens 1986, Milton & Wiegand 2001). Mutualisms between plants and their
specialised pollinators (Gess 1993; Gess & Gess 1993; Struck 1994a-c, 1995) and
dispersers (Dean et al. 1990).
The succulent Karoo has hosted more long-term ecological studies than most other
South African Biomes. In 1981 Norbert Jurgens (Jurgens 1986) established long-term
monitoring plots to study vegetation dynamics in the Richtersveld. The position of
Tierberg Karoo Research Centre, the long-term ecological research station established
by the Foundation for Research Development in 1987 on the Succulent-Nama Karoo
ecotone near Prince Albert in the southern Karoo, led to a number of studies on the

8

The compilation of a comprehensive bibliography is beyond the scope of this study. In cases where
we had ready access to full citations we have used them, in others we have simply named key authors.
We examined the Arid Zone bibliography but found that we could not consistently identify those based
on, or including, the Succulent Karoo so it could not be used for further analysis.
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processes by which herbivory and granivory may bring about vegetation change
(Milton et al 2007). Some of these ideas were tested at another long-term research
site, Paulshoek in Namaqualand. The German Biota programme established a northsouth transect from Namibia to Vanrhynsdorp to study the interactions of landuse and
physical factors on Succulent Karoo biota, and the feedback of these interactions to
livelihoods in the region.
Changes in transhumance systems in the Namaqualand and Hantam Succulent Karoo
and the oscillation in the fortunes of the ostrich industry in the Little Karoo have been
the subject of a number of multidisciplinary studies that have sought to understand the
links between the political and economic drivers of landuse decisions made by
landusers, the impacts of these on productivity and biodiversity, and the feedbacks of
such impacts on livelihood options and regional economies. The best synthesis of
multidisciplinary work in Namaqualand is in the special issue of Journal of Arid
Environments edited by Hoffmann and Rohde (2007).
4.4.5.2 Conservation contributions
The species richness of the Succulent Karoo (Manning, Le Roux), together with the
spectacular landscapes of the Richtersveld, the spring flower displays of
Namaqualand (Cowling & Pierce) and the Hantam Karoo (Manning & Goldblatt
1997), and the topographic diversity of the Little Karoo have inspired a number of
popular and well illustrated books that have assisted in spreading awareness of this
remarkable biome. Images captured by biologists and artists are incorporated in
tourism marketing as well as conservation mainstreaming materials developed by
CEPF, SKEP and the Botanical Society of South Africa. Guidelines for management
and restoration of vegetation have been produced by Esler et al. (2006), Burke (2005)
for Namibia, and other guidelines are currently in preparation (Carrick, Todd).
Cowling et al. (1999) made a major conceptual contribution to the spatial planning of
conservation networks and corridors in Namaqualand that would accommodate
climatic change and allow for dispersal and other ecological processes. This model
has been followed in the little Karoo in the design of the Gouritz Initiative, a product
of the SKEP project and a public forum facilitated by WESSA and Cape Nature. A
spatial development planning framework for the Namaqualand District is currently
being prepared by Desmet et al. under the auspices of the Botanical Society of South
Africa.
4.4.5.3 A new social awareness: Appreciating ecosystem services
A new appreciation of biodiversity resources is found in all walks of life, and in
public and private organisations. As ecosystems become more and more prominent
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for tourism and lifestyle issues, there is a renewed understanding of the value of
ecosystem services. The official Oudtshoorn website, for example, "To live in an area
where three internationally recognised biodiversity hotspots converge is a huge
privilege. With the knowledge that these biomes are seriously endangered comes the
responsibility for all inhabitants of the region to ensure that there is no further loss of
biodiversity. It is essential that landowners and people making use of the land in the
succulent Karoo hotspots area take responsibility for the correct use and management
of the valuable resources in this unique area". Such sentiments would have been
almost unthinkable thirty years ago, when rural areas where characterised by rapid
depopulation and dwindling investment.
Likewise, The Cape Winelands District Municipality has warned about the loss of
biodiversity. Environmental issues include erosion, soil pollution loss of biodiversity
and natural beauty, particularly on the lower mountain slopes through agriculture and
infrastructural development (Cape Winelands 2008). The Kannaland IDP (Kannaland
2004) has emphasised the importance of environmental conservation: "Ensuring a
healthy balance between conservation and management of the natural environment
and resources on the one hand versus that of sustainable economic (mainly
agricultural) development on the other hand" (Kannaland 2004).
4.4.5.4 Kamiesberg – a leading Local Municipality
These sentiments represent a mind-shift in social awareness of the value and the
fragility of ecosystems. The most far-reaching municipal document is the Kamiesberg
Local Municipality's Biodiversity Sector Plan (Kamiesberg 2008). The Plan was
drafted with the technical assistance of Conservation International, and it can be
regarded as state-of-the-art in municipal bioregional planning. The Plan is significant,
in that it promotes three levels of environmental planning: (1) Reactive decisionmaking, such as EIAs and water licensing; (2) Proactive forward planning, such as
IDPs and Spatial Development Frameworks, and (3) Proactive conservation, such as
stewardship and land acquisition. The Plan is based on the concept of "ecosystem
services", which it "unpacks" in terms which non-scientists and development planners
can easily understand. It also argues the case for Critical Biodiversity Areas (CBAs),
to sustain ecological corridors, and Ecological Support Areas (ESAs) which help to
sustain CBAs as well as deliver additional ecosystem services that support socioeconomic development. The Plan then makes recommendations for the four key land
uses in the region, viz. Conservation, livestock, tourism and mining.
The growth in awareness of ecosystems and biodiversity can also be seen at
community level. In a Conservation International (CI) survey of 33 local residents of
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the Kamiesberg area, 13 community members could name endemic plants in
Namaqualand, 14 were aware of alternative forms of energy to Eskom electricity
production, 7 interviewees knew what the functions of a wetland are, and 5 could tell
if a wetland is healthy or not. This indicates a fairly high level of recognition and
understanding of ecosystem services. The majority of interviewees were aware of
methods to maintain the level of grazing for their livestock. The 22 were aware of
rotational grazing, 5 recommended the provision of additional fodder, and two
referred to the carrying capacity of the land. This suggests that the message of
sustainable grazing has taken root amongst the local communities. The vast majority,
29 would be willing to have fewer sheep or goats, if it meant that the grazing was
available for longer and that the sheep or goats were healthier.
In the CI survey, the responses by municipal officials reflected their views on how
they could engage with the residents about ecological issues, and promote valueadding to agricultural products. Of the 13 municipal interviewees, three would like to
promote goat meat processing (such as skins, milk, butter, yoghurt, cheese, horns and
bones), to assist goat farmers to maximise the value of their livestock. Ten
interviewees said that, if there were buyers of goat meat who wanted to know that no
wildlife or environment were harmed in the production of your meat, they would be
willing to promote such guidelines for farmers. Eleven of the municipal employees
would be interested to assist entrepreneurs in their communities to produce and sell
plant oils, medicinal plants and matjies products.
A second survey was carried out in various communities in the Succulent Karoo
(Bragg 2008). In this survey, CI found that knowledge of climate change was very
widespread. Interviewees were asked how they believe their lives have been affected
by climate change: Sixteen percent mentioned drought, changes in temperature and
seasons changing. More than 20% emphasized how farmers need to diversify or have
already diversified in order to cope with impacts of climate change. The interviewees
mentioned several ways in which farmers are being affected by climate change.
Farmers are choosing more permanent crops; fewer vegetables are being grown;
farmers are having to buy fodder for their animals; farmers in Namaqualand are
having to buy move their animals up to Bushmanland to find more grazing; many
farmers are leaving livestock farming to go into tourism or growing succulents; and
farmers are grazing fewer stock on the veld. As rainfall and temperatures have
become more unpredictable, farmers are finding they cannot plan ahead. Erosion has
increased, and unseasonal frost has done much damage to farmers' crops. Five of the
thirty interviewees mentioned that climate change will cause "chaos" and will be
"disastrous".
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Clearly, there is extensive awareness of and concern about climate change among
local communities. The majority said farming would suffer; with small farms
(emerging farmers) suffering the most and large farms would only be able to cope if
they diversified. Twenty percent mentioned that unemployment would increase, and
13% mentioned that people would move to cities to escape the impacts of climate
change.
The interviewees mentioned a range of support strategies that they would benefit
from. Most respondents (60%) wanted scientific information and predictions. Their
next most desired information would be examples on how to adapt and how climate
change might affect their livelihood. Also popular information was laws and policies
that exist already and how to become more resilient to climate change. People in the
agriculture sector were the most concerned about finding out examples on how to
adapt from other parts of the world. This makes sense as farming is a practical
livelihood and is already being affected by signs of climate change.

5 Evaluating services – trade-offs and land price
comparisons
5.1 Overlap: ecosystem services and geographical biodiversity
priority areas
It is important to assess how well the areas identified as important for the different
ecosystem services match the conservation priorities produced through the SKEP
study (SKEP 2003). This section addresses the congruence of grazing, tourism and
water services with one another, as well as with the SKEP biodiversity priority areas
and focuses on the following questions:
•

What are the levels of overlap between ecosystem services?

•

What are the levels of overlap between individual ecosystem service hotspots
and priority areas?
o How much of each priority area is covered by ecosystem service
hotspots?
o How much of the ecosystem service hotspot falls into priority areas?

•

What are the levels of overlap between all ecosystem services hotspots
combined and priority areas?
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For all questions we focus on what we term “ecosystem service hotspots” or areas of
high supply of ecosystem services (Egoh et al. 2009) in order to focus on the key
areas of service delivery requiring management. The sub-questions under the 2nd
question try to assess two different management related questions by first looking at
how important the ecosystem service argument might be in making the case for these
priority areas, and second by looking at how important the priority areas are for
ecosystem service management.
There are generally low levels of overlap between the various ecosystem service
hotspots which implies that areas important for one ecosystem service are rarely
important for another (Table 5.1). An exception is the high overlap between
groundwater recharge and surface water hotspots where 80% of the hotspots overlap.
This finding is in line with similar studies in South Africa (Egoh et al. 2009) and other
parts of the world (Chan et al. 2006) and highlights the resource and area intensive
requirements of ecosystem management.
Table 5. 1: Proportional overlap of ecosystem service hotspots. Proportional overlap measures
the area of overlap as a percentage of the smaller hotspot to correct for the area differences
between service hotspots.

Proportional overlap (%)
Grazing
Groundwater recharge

Ecosystem service
Tourism
Tourism
Grazing
Groundwater recharge
Surface water

-

26.94
-

Surface water

0.85
3.13
-

.
The overlap between the area of the ecosystem service hotspots and the individual
geographical priority areas is generally low (Table 5.2). Only four of the priority areas
(Central Breede River Valley, Central Little Karoo, Knersvlakte and Namaqualand
Uplands) have more than 20% of their area classified as important for a particular
ecosystem service (usually tourism). Tourism viewsheds occupy most of the area of
priority areas, with the exception of surface water supply where this service’s hotspot
covers more than 50% of the Central Breede River Valley. The remaining ecosystem
service hotspots do not take up much area in SKEP priority areas. It is however
important to differentiate between area of congruence and the amount of each
ecosystem service provided. Although ecosystem service hotspots may not occupy
much area of a priority area, the priority areas still supply important amounts of
ecosystem services in an area of overall ecosystem service scarcity.

113

3.76
15.41
80.49
-

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
The findings point to the potential for surface water management to help mainstream
the conservation of the Central Breede River Valley and parts of the Central Little
Karoo priority areas, while tourism and the maintenance of attractive viewsheds may
help the cases of these and the other priority areas. When one assesses the overlap of
all ecosystem service hotspots combined with the priority areas, there is good support
for the Central Breede River Valley and Central Little Karoo as being important for
quite a few ecosystem services.
Table 5. 2: Percentage of each priority area important to each ecosystem service hotspot. Bold
values indicate where more than 20% of the priority area contains an ecosystem service hotspot.
Ecosystem

Bokkeveld-

Central

Central

Central

Greater

Kners-

Namaqua

service
hotspot

HantamRoggeveld

Breede
River Valley

Little
Karoo

Namaqualand Coast

Richtersveld

vlakte

-land
Uplands

Tourism
Grazing
Groundwater

15.40

14.39

1.75

7.49
7.89

23.77
12.55
0.89

51.43

18.21

60.11

46.99

15.65

19.30

29.85

37.40

15.65

19.30

29.85

37.40

recharge
Surface
water
All service
hotspots

16.86

When assessing the second sub-question on how well the priority areas contribute to
the management of ecosystem service hotspots we found that, with the exception of
the Central Little Karoo and the Greater Richtersveld there is a very low level of
overlap between ecosystem service hotspots and geographical priority areas (Table
5.3). The Central Little Karoo contains more than 40% of the areas important to
grazing services, while the Greater Richtersveld contains more than 20% of the
tourism viewshed.
Table 5. 3: percentage of the area of ecosystem service hotspots that falls within SKEP priority
areas. Values of more than 20% are in bold.
Ecosystem

Bokkeveld-

Central

Central

Central

Greater

Kners-

Namaqua

service

HantamRoggeveld

Breede River
Valley

Little
Karoo

Namaqualand Coast

Richtersveld

vlakte

-land
Uplands

3.51

24.09

9.39

8.14

1.81

12.45

4.87

4.19

Tourism

8.66

1.79

7.86

Grazing
Groundwater

9.53

9.05
1.67

40.19
0.50

8.05

7.56

4.90

3.87

8.03

recharge
Surface water
All services
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The results of adding up the contribution of all the priority areas to the ecosystem
service hotspots are shown in Table 5.4. A high proportion of the ecosystem service
hotspots for tourism and grazing are contained within the SKEP priority areas.
However, once again the priority areas contain little land important to the
management of either water services.

Figure 5. 1: The distribution of the ecosystem service hotspots for surface water (mean annual
runoff), groundwater recharge, grazing and tourism (viewsheds). These have been overlaid with
the SKEP geographic priority areas (stippled). Geographic priority area data downloaded from
the BGIS website (http://bgis.sanbi.org/skep/project.asp)
Table 5. 4: Percentage of ecosystem service hotspot occurring within all SKEP priority areas.
Bold values indicate values of greater than 20%.

Ecosystem service

Percentage of hotspot

Tourism
Grazing
Groundwater
recharge
Surface water
All services

63.44
58.76
2.17
15.61
40.13
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From these congruence findings one can conclude that:
•

The management requirements of ecosystem services in the Succulent Karoo
will be land and resource intensive, with little chance of managing one area for
more than one service (with the exception of the water services)

•

Making the case for conserving the SKEP priority areas may be helped by
tourism service values in the case of the Central Little Karoo, Knersvlakte and
Namaqualand Uplands priority areas.

•

Surface water services and their value to the region will help to make the case
for the Central Breede River Valley priority area

•

The careful management of the SKEP priority areas will help to manage the
tourism and grazing services particularly in the Greater Richtersveld and
Central Little Karoo respectively.

•

However, for the water services, areas outside of the priority areas are
important to their future sustainability

These findings point to the differences between biodiversity and ecosystem services in
these dryland systems, where priority areas for biodiversity are not necessarily of the
same importance for ecosystem services, highlighting the importance of taking both
into consideration in plans for building living landscapes.

5.2 Comparing services and land prices
We have presented the values estimated for the grazing, tourism and water service
separately. This section compares these values and places them in context by relating
them to land prices for the different Magisterial Districts. Land prices are taken as a
direct reflection of the value of that land as perceived by the buyer. The buyer’s
perception of the value is obviously influenced by a range of factors to do with
resources they possess or have access to, their aims in buying the land and the
attributes of the land that they desire. Many of these factors are not related to
ecosystem services but, assuming that the person is buying the land with the aim of
keeping it in production, the price they pay should take into account their perception
of its production potential and its ability to provide a reasonable return on their
investment. This may not always be the case but many of the prices that used to
estimate the average were paid by commercial farmers rather than people buying
farms for lifestyle or other non-commercial purposes (personal communication L. Du
Plessis March 2009).
The first issue that has to be dealt with is that land prices are values are capital stock
values based on their net asset value at a point in time. The estimates for the three
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ecosystem service that were presented above were all annual flow values which,
therefore, cannot be compared directly with land prices in the Succulent Karoo region.
The annual flow values need to be capitalised (converted to stock values) by
calculating the net present value of these service flows over a selected period and
discount rate. The period is determined by the discount rate, the lower the discount
rate the longer the period needed to calculate the stock value. We used a discount rate
of 3% over a time frame of 100 years because we are dealing with renewable natural
resources which are likely to remain important in the future (Stern 2006). The
capitalised values of the ecosystem services for each of the different valuation
methods we used are presented in Table 5.5. For example the R2959/km2 annual flow
value estimated for the “Real” value of grazing in the Steytlerville Magisterial District
(Table 4.2), becomes R93 509/km2 over a period of 100 years and at a 3% discount
rate (Table 5.5). The tourism values were estimated using as single reference value
based on total daily expenditure (TDE) per tourist. A representative value was
calculated for each of the tourism categories by multiplying the TDE value by the
number of tourists for each category and viewshed areas per district (Table 4.7).
However, when these are converted to a per km2 basis, the differences in the extent of
the viewsheds are removed and the resulting reference stock values are the same for
each district within each type of tourism (Table 5.5).
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Table 5. 5: Stock values for ecosystem services in the portions of the different Magisterial Districts that fall within the Succulent Karoo. For more on the methods
see the text and the sections on the valuation of each service.

Magisterial District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester

Capital stock values (NPV R/km2)
Grazing
Theoretical Full
Real
stocking
substitution
stocking
rates
of natural
rates
/maximum grazing
R 221 147
R 623 746
R 315 302
R 83 724
R 60 916
R 724 692
R 44 266
R 256 767
R 138 668
R 127 919
R 181 246
R 419 364
R 607 749
R 582 512
R 1 306 592
R 84 270
R 176 641
R 443 255
R 23 635
R 82 924
R 196 094
R 56 000
R 398 577
R 161 478
R 12 663
R 23 835
R 91 770
R 734 364
R 277 546
R 2 284 040
R 44 960
R 53 738
R 271 604
R 329 672
R 424 478
R 1 131 048
R 84 045
R 599 779
R 173 763
R 93 509
R 83 677
R 700 754
R 39 670
R 86 297
R 339 791
R 311 864
R 323 413
R 1 381 710
R 110 449
R 198 528
R 487 623
R 38 370
R 48 903
R 252 748
R 90 719
R 73 646
R 432 647
R 72 112
R 69 732
R 580 187
R 66 394
R 591 231
R 143 821

Water
Cost recovery
for water
supply
infrastructure
R 1 259 781
R 117 131
R 2 148 774
R 2 220 485
R 833 246
R 384 326
R 209 903
R 834 703
R 15 532
R 1 405 207
R 251 711
R 545 943
R 1 204 501
R 161 595
R 110 785
R 230 859
R 586 359
R 74 291
R 71 977
R 159 583
R 4 346 514
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Tourism
Gross Value
Added (upper
bound of
value)
R 6 178 141
R 487 658
R 5 162 087
R 4 789 567
R 64 022 483
R 2 745 608
R 412 517
R 8 140 536
R 1 228 841
R 22 126 948
R 440 130
R 6 263 995
R 21 331 260
R 838 423
R 494 049
R 11 037 187
R 1 995 279
R 1 372 123
R 11 029 086
R 578 811
R 42 986 301

Flower tourism
N/A
R 41 867
N/A
R 41 867
N/A
N/A
N/A
N/A
R 41 867
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
R 41 867
R 41 867
N/A
N/A

Scenic tourism
R 1 718 688
N/A
R 1 718 688
N/A
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
N/A
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
R 1 718 688
N/A
N/A
R 1 718 688
R 1 718 688
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Mean land values for areas in the Succulent Karoo were obtained from data on individual
farm sales compiled by L. Du Plessis (personal communication February 2009). The area
(farm size) weighted mean price per km2 was calculated for each district (Table 5.6).
Table 5. 6: Mean agricultural land values for the portion of the Magisterial District falling
within the Succulent Karoo. Based on information on farm prices compiled by L. Du Plessis
(personal communication February 2009). The mean values were weighted by the size of the
farm.
District

Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester

Weighted agricultural land
values for the SK region
(R/km2)
R 519 083
R 69 714
R 221 437
R 247 567
R 2 719 763
R 271 656
R 42 266
R 239 128
R 26 043
R 284 032
R 72 402
R 611 158
R 1 089 396
R 65 032
R 65 032
R 548 614
R 545 312
R 131 458
R 131 458
R 65 032
R 1 480 320

If the land values provided in Table 5.6 are divided by the stock values of the
ecosystem services provided in Table 5.5 the resulting ratio expresses the land value
relative to the value of the ecosystem services it provides (Table 5.7) i.e. the land, or
property, value for each R1 of ecosystem service the land provides. It is an indication
to how well, and what proportion of, the ecosystem service value is captured by the
property price. A ratio less than one implies that only a portion of the value of the
ecosystem service has been captured by the property price, i.e. the property price is in
actual fact too low. Where the ratio is greater than one, it implies that the property
price captures more than the value of that particular ecosystem service. For example,
the ratio for Steytlerville according to the “Real” grazing value method is 1.44 which
implies that R1.44 is paid for every R1 produced by grazing as an ecosystem service
in the Steytlerville district. This means that land purchases at the given price in the
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Steytlerville district are not justified on grazing alone. However, Worcester has a
value of R0.40 which implies that the value of the grazing service alone is greater
than the land prices. This is surprising because most farms in this district include
irrigated land which is much more profitable than grazing.
Where a buyer pays more than the ecosystem service linked price, it is a strong
indication that they have seen additional benefits not captured by the single ecosystem
service and are willing to pay this premium. This interpretation is limited to each
service individually because aggregating the value of the ecosystem services
introduces problems with double counting, especially for grazing and water.
Nevertheless, when a buyer does consider buying a farm they are likely to take into
account the range of services it provides, and the linkages among them, rather than
focusing on just one service.
Table 5. 7: The capital trade value of the land relative to the value of the individual ecosystem
services it provides.

Grazing
Magisterial
District
Calitzdorp
Calvinia
Ceres
Clanwilliam
George
Ladismith
Laingsburg
Montagu
Namakwaland
Oudtshoorn
Prince Albert
Riversdal
Robertson
Steytlerville
Sutherland
Swellendam
Uniondale
Vanrhynsdorp
Vredendal
Willowmore
Worcester

Real
0.61
1.2
0.2
0.52
0.22
0.31
0.56
0.23
0.49
2.59
0.62
0.54
0.08
1.44
0.61
0.57
0.2
0.29
0.69
1.11
0.04

Theory
0.43
0.87
1.16
0.73
0.21
0.65
1.96
1.67
0.92
0.98
0.74
0.69
0.55
1.29
1.33
0.59
0.36
0.37
0.56
1.07
0.4

Substitution
1.2
10.4
0.63
1.69
0.48
1.63
4.64
0.68
3.52
8.04
3.75
1.85
0.16
10.78
5.22
2.52
0.89
1.92
3.29
8.92
0.1

Water
Cost
Recovery
2.43
1.68
9.7
8.97
0.31
1.41
4.97
3.49
0.6
4.95
3.48
0.89
1.11
2.48
1.7
0.42
1.08
0.57
0.55
2.45
2.94
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GVA
11.9
7
23.31
19.35
23.54
10.11
9.76
34.04
47.18
77.9
6.08
10.25
19.58
12.89
7.6
20.12
3.66
10.44
83.9
8.9
29.04

Tourism
Flower Scenic
tourism tourism
N/A
3.31
N/A
0.6
N/A
7.76
N/A
0.17
N/A
0.63
N/A
6.33
N/A
40.66
N/A
7.19
N/A
1.61
N/A
6.05
N/A
23.74
N/A
2.81
N/A
1.58
N/A
26.43
N/A
26.43
N/A
3.13
N/A
3.15
N/A
0.32
N/A
0.32
N/A
26.43
N/A
1.16
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6 Planning into the future
This section describes the current and future threats posed to these ecosystem services
by biophysical changes and the threats or obstacles to implementing an ecosystem
service based approach by policies and other institutional factors and practices. We
also go into some potential mitigation measures to avoid the collapse or loss of one or
more of the services we have assessed. We believe that it is unlikely that a service or
suite of services will collapse completely but we do believe that the present
development trajectory is likely to continue to degrade ecosystems and the services
they provide. This will decrease the resilience of the social-ecological system and
affect the welfare and well-being of both the current and future generations.

6.1 Threats posed to services by biophysical changes
6.1.1 Climate change
Predicted changes
The general climate change predictions for the Succulent Karoo biome are that air
temperatures will rise, particularly the minimum temperature, and the winter rainfall
will decline (Figure 6.1) (Hannah et al. 2002; Midgley et al. 2005; MacKellar et al.
2006). The frontal systems that bring winter rainfall will be forced further south by
the strengthening of the high pressure cells over the south Atlantic, interior and
southern Indian Ocean. However, there may be an increase in mean annual rainfall in
the eastern part of the biome which receives some summer rainfall as summer rainfall
is expected to increase over the eastern parts of South Africa. The likelihood of
extreme events, such as cut off lows and the floods these typically cause, is also
expected to increase and such events can radically alter ecosystems and the services
they deliver (Holmgren et al. 2006).
Impacts on water resources
The reductions in rainfall will result in a greater reduction in surface water availability
as relationships between rainfall and runoff are non-linear (i.e. the rainfall : runoff
ratio declines as rainfall decreases) (Zhang et al. 2001; Midgley et al. 1994). The
higher air temperatures will increase evaporative demand which will aggravate the
situation even further by increasing soil moisture losses. The northern Namaqualand
coastal catchments are expected to be the most severely affected by climate change,
with the area moving towards a desert type of climate and much lower rainfall than at
present.
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Figure 6. 1: Predicted change in annual rainfall by the year 2050 based on outputs from the
HadCM2 model used for the 1999 country study (Hewitson 1999).

Groundwater recharge will be significantly affected. Southern African data indicate a
non-linear relationship between mean annual rainfall and mean recharge with a steep
decline in recharge once annual rainfall drops below 400 mm (Cavé et al. 2003;
Figure 6.2). Recharge will still occur following large rainfall events but the
sustainable groundwater yields are likely to decline significantly in the dryer areas.
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Figure 6. 2: The relationship between annual rainfall and annual groundwater recharge based
on studies in southern Africa (after Beekman et al. 1996).
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The warmer air temperatures will also result in increase in soil temperatures and the
rates of chemical reaction which could affect water quality both through reactions
between groundwater and the aquifer materials and within surface water bodies.
Impacts on grazing and biological crusts
As highlighted previously, soil moisture is the key driver of grazing production, and
reductions will result in concomitant decreases in this service but more research is
need to address key uncertainties in assessing the magnitude of the impacts (Tietjen
and Jeltsch 2007). The increase in the concentration of CO2 in the atmosphere should
increase the water-use efficiency, particularly of C3 plants which includes most of the
non-succulent plants of the Succulent Karoo and may maintain the productivity of the
grazing despite the decrease in rainfall. Biological crusts play an important role in soil
stabilisation and in vegetation productivity through nitrogen fixation and, at least in
some cases, increased water infiltration (Belnap & Lange 2003; Le Maitre et al.
2007a). They are known to be sensitive to increases in temperature and decreases in
rainfall which, combined with their sensitivity to ultraviolet radiation, makes them
vulnerable to climate change (Belnap et al. 2004, 2008).
Impacts on biodiversity and flower displays
Succulent plants which use the CAM photosynthetic system to reduce water loss are
likely to benefit significantly from the increase in CO2, especially if temperatures
remain within their optimum range (Zhu et al. 1999). However, if temperatures
increase beyond the optimal range then certain growth forms of succulents, notably
the “stone plants”, could be experience severe mortality and even become extinct
under these conditions (Musil et al. 2005; Midgley and Thuiller 2007). Annual plant
species which typify spring in the Namaqualand and Hantam regions are directly cued
by rainfall (Van Rooyen et al. 1990) and decreases in size of flower displays are
highly likely to result in a decrease in flower tourism to the region (James et al. 2007).
In general, all changes potentially have significant impacts on a unique component of
the plant biodiversity and possible knock-on impacts on a range of fauna as well.
Changes in biodiversity affect the variety of natural goods available for use. The
resulting reductions in service provision and lack of choice will affect human welfare.
Impacts on restoration and carbon sequestration
Spekboom (Portulacaria afra) is able to function as both a C3 and CAM plant
depending on the degree of moisture stress (Guralnick et al. 1991), so it could benefit
from increased CO2 concentrations. It is an important species to use for restoration
because it is reported to increase carbon storage in ecosystems and because of its
ability to intercept water. However, most restoration exercises use seed for
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reestablishment purposes and seedling survival is strongly coupled to rainfall so the
predicted decrease in rainfall will hamper general restoration efforts. Restoration
services are likely to be impacted in a variety of ways and species selection for
restoration purposes should take climate change predictions into consideration by, for
example, selecting genotypes with greater drought tolerance.

6.1.2 Land degradation
Degradation in the Succulent Karoo is a highly contested issue (Gilson and Hoffman
2007). Whilst we acknowledge the complexities of this debate, there is sufficient
evidence to suggest that sustained heavy grazing damages the natural capital of the
area and the services that flow from it. Degradation implies that excessive and
inappropriate use of land use has disrupted ecological processes, resulting in reduced
land use potential, and the existence of undesirable states (UNCCD 1994; MA 2005;
Reynolds et al. 2007). Characteristic features of degraded areas are plant community
composition shifts, biomass loss, soil erosion, soil surface capping, bush
encroachment and alien plant invasion (Milton et al. 1994, 2003; Hoffman and
Ashwell 2001; Le Maitre et al. 2007a). The driving factors which give rise to these
features interact with one another, creating negative feedback loops which reinforce
each other and play a major role in accelerating the rate of degradation.
Intensive heavy grazing resulting from a lack of mobility and access to sufficiently
different grazing resources has resulted in changes in plant community compositions
(Todd & Hoffman 1999; Anderson & Hoffman 2007). Natural plant communities in
valley bottoms have been demonstrated to have a reduced cover and dominance of
palatable species, and an increased dominance of unpalatable species under sustained
heavy grazing (Allsopp & Laurent 2005). Anderson & Hoffman (2007) found that
sustained heavy grazing results in a reduction in leaf succulent cover, reduction in
woody plant cover, increases in dwarf shrub cover, and plant community functional
composition shifts towards more ephemeral communities. These changes are a major
cause for concern as grazing services become more tightly coupled to rainfall.
Changes in rainfall will result in less grazing and poorer quality livestock with lower
growth rates and, thus, production of secondary goods such as meat and milk
(Richardson et al 2007), and mortalities during drought periods (Anderson &
Hoffman 2007).
An examination of functional type linkages to ecosystem services in Namaqualand
(Anderson et al. in review), found that grazing-induced changes in vegetation
composition affect ecosystem service delivery. The key findings were that sustained
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heavy grazing results in the loss of sustained year-round forage and a switch to a
short-duration forage production system, based primarily on annual plants. The
resulting displays of annual plants are, however, attractive to tourists. In this case,
albeit unintentionally, grazing services have been traded off in favour of tourism
services but the benefits of this tourism service do necessarily accrue to the same
people. Both these services are likely to be negatively affected by the projected
climate changes discussed in the previous section.
The linkages and interdependencies between the losses of biodiversity and ecosystem
function and ecosystem services will result in “knock-on” impacts on other services
(Milton et al. 1994, 2003; Hoffman and Ashwell 2001; Belnap et al. 2005; Ludwig et
al. 2005; Le Maitre et al. 2007a). The removal of plant biomass exposes soil surfaces,
to wind and water erosion, and sunlight, and organic matter covering the soil surface
is rapidly removed. Removal of this biological layer increases soil temperatures, and
decreases soil moisture availability. Biological crusts that protect the soil are lost and
the infiltration potential of the soil is reduced. This results in greater runoff from an
area and the export of moisture and nutrients from this system.
Alien plant invasions are a further form of land degradation which has well
recognised impacts pm ecosystem services (Van Wilgen et al. 2008). The range of
species that invade arid areas including the Succulent Karoo has been described in a
series of syntheses, most recently by Milton et al. (1997) and Milton et al. 1999). A
wide range of species invade the area and their impacts on ecosystem services are also
diverse. Species such as Populus canescens, Nerium oleander and Arundo donax
invade river systems whilst Prosopis species invade river floodplains, where they may
have significant impacts on water resources (Versfeld et al 1998). Prosopis is better
known as an invader of the Nama Karoo but is spreading in the Succulent Karoo,
notably in the Tanqua Karoo. A wide variety of species in the Cactaceae have been
introduced for fodder and have become significant weeds in the Succulent Karoo
although several of these are now under successful biocontrol (Zimmermann et al.
2004). Van Wilgen et al. (2008) assessed the current and future impacts of a range of
invasive plants on the ecosystem services of water and grazing and on biodiversity.
They estimated that about 30% of the quarter degree squares (0.25° latitude x 0.25°
longitude) in the biome had been invaded to some degree and that the entire biome
could, potentially, become fully invaded by certain species, notably the Cactaceae.
Invasive alien plants were estimated to have reduced surface water runoff from 366
million m3 prior to invasion to 266 at present and could reduce this 145 million m3 (a
reduction of 40%) for full invasion. The impacts on groundwater recharge would be
similar. The Succulent Karoo biome was estimated to be able to support the
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equivalent of 0.45 million LSU. Current invasions have barely has an impact on that
(±1%) but full invasion could reduce the stock numbers to 0.28 million (62%
reduction).
Degraded areas are likely to become more severely degraded as a result of the
projected climate change, with the plants experiencing greater stress due to increased
air and soil temperatures, decreased soil moisture availability and the continued loss
of moisture and nutrients from the system. Stress will reduce the ability of the plants
to produce the energy and capture the nutrients reserves they need to recover from the
impacts of grazing, making them less resilient. Areas that are currently being heavily
utilized, or are on the verge of being degraded, are highly likely to become degraded
under climate change conditions. Reversing these effects is extremely difficult, and
requires returning nutrients and organic matter to the system and re-capturing the
rainwater and reducing stocking rates. Economic factors are also likely to make large
scale restoration activities difficult. Future restoration successes also will require
sufficient local government capacity to implement co-operative governance with
national and provincial departments and projects such as the LandCare programme.

6.2 Threats posed to services by policy, economic trends and human
values
6.2.1 Land reform and economics
Land reform seeks to address past inequities in land allocation, and specifically aims
to secure household food security and foster the emergence of a community of black
commercial farmers (Lebert & Rohde 2007). Government support, in the form of
extension and support service, infrastructure, marketing and credit facilities are all
geared towards commercial farmers (Anseeuw & Laurent 2007). The Department of
Agriculture is not willing to acknowledge the diverse approach to farming in the
Succulent Karoo, where domestic livestock are just one of a number of different
economic activities engaged in by farmers (Berzbron 2007). There appears to be an
inability to recognise the significant role of diversified income streams in facilitating
the survival of emergent farmers. This is particularly evident in recent livelihood
shifts following the closure of a number of mines in the Succulent Karoo. These
points highlight a further issue of institutional capacity to deal with human
environmental issues, particularly at a local level (Atkinson 2007).
The withdrawal of extensive Government support to commercial farmers following
the collapse of apartheid has resulted in a reduction in the number of commercial
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farmers in the Succulent Karoo (Cousins et al. 2007). The success of the remaining
commercial farmers is frequently hinged on access to more than one farm, and in
particular, farms in different climatic, and vegetation, zones. This new farming
regime, where profit margins are far tighter due to the loss of subsidies, and the
current economic climate which is highly competitive, is not welcoming to new
emergent farmers. Land redistribution and development has been criticised in the
Namaqualand context for failing to engage with the realities of farming in this
marginal environment (Anseeuw & Laurent 2007).
An examination of the stocking rate of new farms issued to emergent farmers has
raised concern about the impacts of semi-commercial farming models applied to
relatively small, and contained, pieces of land. The effects of constrained movement
are expressed in impacts to the less accessible rocky upland areas, traditionally
viewed as refugia for plant species and an important grazing resource area in time of
drought (Anderson & Hoffman 2007; Samuels et al. 2007). Game farming, a growing
economic activity in the Succulent Karoo, restricts the movement of animals and
blocks ecological processes such as animal and plant dispersal through the erection of
large game-fences. There is an urgent need to consider the implications of game
farming on the natural environment of the Succulent Karoo and see that appropriate
measures are put in place to limit the impact, and to allow for better ecological
connectivity and the functioning of dispersal services.

6.2.2 Economic development strategies and policy
Since 1994, South Africa has adopted complex and sophisticated policies and
planning systems which were designed to address shortcomings and inequities that
existed in the policies and planning systems developed during the Apartheid era.
Although the new policies and planning systems are well designed and well
intentioned they have proved to be very difficult to implement in practice for a
number of reasons. For examples of some the problems arising from the waterresource-related policy and legislation and its implementation see Rogers et al.
(2000), Rogers (2005) or Turton et al. (2007). For an example of the political and
social difficulties of applying the National Spatial Development Perspective to district
planning in an urban setting see Van Huyssteen and Oranje (2008) and issues that
affect communal resource management (in a former homeland setting but with generic
lessons) see Cundill and Fabricius (2008), and in a conservation planning context see
Cowling et al. (2008). The issues discussed below are raised because they have been
encountered in practice by team members and are very likely to be encountered during
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the development and implementation of the ecosystem service based approach to
natural resource management and biodiversity conservation.
Integrated Development Planning
The Municipal Systems Act (Act 32 of 2000) introduced the philosophy of Integrated
Development Planning (IDP) as the cornerstone of the South African planning
system. “Integrated" refers to the co-ordination of sectors as well as spheres of
government. At the heart of this philosophy is the need for a developmental vision,
derived using inclusive and participatory methods, for each Local and District
Municipality, which are complemented by inclusive, participatory Provincial Growth
and Development Strategies and the National Spatial Development Perspective. The
IDP philosophy requires the alignment of developmental plans, from provincial to
district and local levels, at the same time incorporating the sectoral departmental
priorities for each geographic jurisdiction. The philosophy is so important that it is
increasingly required of all sectoral departments to tailor their expenditure
programmes to the priorities listed in municipal IDPs. Although this is the ideal, in
practice the system is failing to deliver for a number of interlinked reasons as
described in this section. The difficulties municipalities experience in implementing
IDP are important because they have a direct impact on their ability to address multidimensional and multi-sectoral issues such as ecosystem services and their protection.
These issues need to be taken into account when designing initiatives aimed at
introducing, developing and mainstreaming and ecosystem service based approach to
natural resource planning and management.
The National Spatial Development Perspective’s (NSDP) underlying philosophy
The NSDP (2006) provides guidelines for channelling national government funding
which is oriented towards social and economic development. Its key focus is to align
infrastructural provision with "areas of economic advantage". These areas should,
ideally, overlap with areas with a large number of poor people. The rationale is that
this would create the greatest value and impact per Rand spent on infrastructure. The
flaw in the NSDP argument is that many areas – including the Succulent Karoo - may
have latent or undeveloped economic potential which requires significant upfront
funding to realise these opportunities (Atkinson and Marais 2006). Without such
investment, areas like the Succulent Karoo will remain economically disadvantaged, a
status which will be self-perpetuating. The relatively limited funding that goes to
“economically disadvantaged” municipalities affects them in many ways, including
their ability and capacity to undertake co-operative governance across spheres of
government and sectors. The local municipalities in the Succulent Karoo biome
generally are rural and sparsely populated so they will have a low priority under the
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NSDP funding model and this needs to be considered when seeking funding to
support initiatives based on the results of this study.
Co-operative governance
Co-operative governance is enshrined in the constitution and is acknowledged as a
key requirement in legislative documents such as the Municipal Systems Act (Act 32
of 2000), Intergovernmental Relations Framework Act (IGR Act, Act 13 of 2005) and
the White Paper on Local Government (1998). This concept recognises that a “single
sphere of government cannot handle the responsibility of a developmental state…and
that not one sphere can be successful without the successful performance of the other
spheres” (White Paper on Local Government, 2006). In practice, many line
departments still operate in isolation, and base their planning and service delivery on
traditional sectoral priorities and do no copperate across spheres (Goldman and
Reynolds 2008; Harrison 2008; Frodin 2009). The narrow sectoral perspective of
South African planning and delivery systems limits the current scope for addressing
issues such as ecosystem services which involve a variety of sectors and require
simultaneous and collaborative planning. Municipalities are expected to integrate the
various sectors through their planning and implementation processes and, thus, their
IDPs. Inter-sectoral integration is, however, is undermined by: (1) the inadequate
capacity for planning and implementation at municipal level which necessitates much
greater levels of government support, research and mentoring, and (2) the inadequate
collaboration amongst neighbouring jurisdictions in identifying their strategic and
shared advantages and challenges. These factors will all hinder the adoption and
implementation of an ecosystem service based approach to municipal IDPs and
development programmes.
Capacity to implement strategies and plans
The more sophisticated and holistic municipal planning becomes, the more capacity
and skills it requires. National and provincial government are obligated to support and
strengthen local government capacity in the exercise of its powers and functions,
while District Municipalities are responsible for facilitating coordination across the
three spheres and, in turn, to extend assistance to their local municipalities. Ideally,
the local strategic planning process would address and integrate all spheres and
sectors. Unfortunately, the integrated development plans (IDPs) generally fail to
address non-urban issues and to integrate, for example, strategies relating agricultural
development and water resource management which are fundamental to protecting
ecosystem services. Even if the IDPs did integrate such issues, the local authorities
generally do not have sufficient capacity and expertise to address them properly
(Steytler et al. undated; Goldman and Reynolds 2008; Harrison 2008; Schmidt 2008).
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See al Mjoli and Schoeman (2007) and Auditor General (2008) on the lack of capacity
in municipal water service departments.
Environmental and socio-economic realities
The hierarchical structure of the planning model fails to recognise that many
environmental and socio-economic domains (e.g. biomes) and problems cross
provincial boundaries, and that district and local municipalities need to collaborate
with their peers in other provinces. This problem is compounded by differences in the
sectoral foci between provinces and local authorities, the focus being largely
determined by the perceived strengths and opportunities and the human capacity in
the government institutions. One province or local authority may emphasise
agricultural development while another may emphasise nature conservation.

6.2.3 Inappropriate development
Much of government planning is based on an assumption of limitless resources,
whether water, soil fertility, clean air, biodiversity, or veld resilience, a good example
being AsGISA (2006). The drive to meet basic human rights to clean water, shelter,
energy, transport access to natural resources, and sophisticated sanitation systems has
been given top priority but is now coming up against major environmental constraints.
The issue of insufficient and polluted water resources is already evident and the
constraints to food security posed by the limitations on arable land also are becoming
evident. The ecosystem service perspective provides a framework for addressing these
challenges which is inherently multi-sectoral and supports an integrated approach to
natural resource management.
Many of the current developments in the Succulent Karoo do not take cognisance of
the limited availability of water. This results in intense and growing competition for
water. Excessive water extraction from rivers results in the desiccation of riparian
systems as well as changes in river water quality, especially salinization through
return flows of irrigation water (Le Maitre et al. 2007b). The region simply cannot
sustain both intense irrigated agriculture and increased development, so the current
strategies need to be reconsidered.
Current tourism developments, in particular, are water intensive and would need to be
reconsidered if this is to continue as a growth industry. A case in point would be the
development of golf courses in this arid region (e.g. at Oudtshoorn) as a means of
attracting tourists. On a more domestic level, housing developments in towns need to
be better planned to limit water consumption. For example government projects
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increasing housing for the poor need to acknowledge water restrictions and revisit
installations such as low flush or non-flush toilets (Auditor General 2008). Similarly,
people moving to these more remote locations from major urban centres must realise
they cannot transplant their water-intensive urban lifestyle to these arid regions. Local
government capacity which is needed to direct development and provide leadership on
resources use and management is currently severely constrained in the study region.

6.2.4 Mitigation, alternatives and potential costs
There are a variety of ways in which these threats to services can be mitigated through
remedial measures and appropriate interventions. In virtually all instances mitigation
can be achieved by proactively adapting lifestyles and approaches to natural resource
governance to address obstacles, take on board constraints and absorb effects of
change. We highlight these according to services below.
Water
•

Adopt rainwater harvesting for meeting household needs and producing basic
foods (e.g. vegetables) and managed aquifer recharge9 as part of a sustainable
poverty alleviation programme aimed at increasing water availability,
especially during droughts

•

Reduce water demand by changing the efficiency of water use through the
development and adoption of appropriate technologies for domestic,
agricultural and industrial water use and water recycling; these would include
low volume taps, low volume flush toilets or water free toilet systems, and
grey water recycling for garden water or industrial use where drinking quality
water is not needed (DWAF 2004c). Increasing the efficiency is likely to be
highly cost effective given that these costs can be off-set against opportunities
to use the water that is saved

•

Ensure that appropriate ecological reserves are set by DWAF that will ensure
that the vital aquatic and floodplain ecosystems (e.g. riparian woodlands) are
maintained

•

An option proposed by DWAF (2004a) is to pump water from more mesic
regions of the country, which is very expensive; this option has already been
implemented to supply towns such as Springbok and Port Nolloth with water

9

This refers to various ways in which rainwater or recycled water is retained in structures so that the
recharging is increased; where it is appropriate, the water can be pumped into aquifer (DWAF 2007).
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from the Orange River10 but the options described above should be
implemented first.
•

Develop local government capacity that facilitates cooperative governance
and promotes integrated water resource management, and sustainable land
management practices that protect catchment and riparian integrity and
maximise water quality and quantity

•

Ensure that national level funding is spread more equitably to rural areas
enabling the development of governance structures around water

•

Ensure that future developments are “blue star” compliant (see section
4.2.4.4), particularly within water intensive industries and sectors such as
tourism

•

Promote the use of indigenous species to replace invasive alien plants and the
control of high water-use species such as mesquite (Prosopis species), poplars
and Spanish reed (Arundo donax)

Grazing
•

Ensure that national level funding is spread more equitably to rural areas
enabling the development of strong governance structures around natural
resource management including grazing

•

Manage stock numbers to appropriate sustainable levels taking into account
the implications for livelihoods and cultural mores and the inherent variability
of grazing in space and time; there are a number of ways this could be
achieved including strengthening communal resource governance systems and
stewardship schemes through participation in the these actions

•

Invest in recreating transhumance strategies or establish a framework for
allowing appropriate opportunistic grazing (likely to be a politically,
institutionally, legally and socially difficult)

•

Reduce resource dependency through coupled and complementary multisector developments such as roads, banks, telecommunications, schooling and
businesses

•

Re-establish and reinforce social networks that can facilitate sustainable
resource use at times of stress

10

The water would be for domestic and industrial use and would be piped, thereby avoiding the
problems associated with inter-basin transfers. However, “waste” water discharges should be
minimized by recycling to reduce overall use and ensuring that any remaining discharge is disposed of
in a way that minimizes its environmental impacts.
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•

Develop alternative livelihoods strategies based on multiple income sources
and strengthen resource user agility to shift between products and areas

•

Alternatively grazing can be purchased in from areas outside the Succulent
Karoo but this study has shown that the replacement cost for grazing is very
high

Tourism (tourist features)
– Diversify tourism experience away from mass flower displays through the
inclusion of cultural elements, the lack of development, tranquillity and
biodiversity components unique to the area
Biodiversity and natural goods
– Reduce reliance on biodiversity and natural goods through appropriate service
provision and support networks (such as solar power generation)
– Ensure that the diversity of available goods is sustained and that knowledge of
their value and use is maintained
– Develop protocols for the sustainable use of biodiversity products
– Develop economically feasible models for restoration activities that meet the
joint aims of social upliftment, and ecological process reestablishment under
projected climate change scenarios
Policy and related issues
– Be aware of the institutional, governance and capacity problems and seek to
address them with appropriate interventions and actions. An example would be
finding resources to provide a local municipality with the necessary expertise
and support to pilot the incorporation of an ecosystem service based approach
to natural resource management in their next IDP.
A secure ecological future is only possible when these mitigation options are adopted
with full cognisance of the dynamic drivers of these ecosystems, the potential threats
and their linkages, and guided by a strategic vision for the future of the Succulent
Karoo.
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7 Strategic planning and development initiatives
7.1 Introduction
This section provisionally sets out a number of strategic objectives that need to
realised if the SKEP programme is to achieve its aim of protecting the unique and
globally important biodiversity of the Succulent Karoo by, inter alia, promoting the
protection of ecosystem services (SKEP 2008a). We emphasise their provisional
nature because we believe that these objectives need to be the outcome of a process of
engagement with stakeholders that (a) introduces them to the concept and value of
ecosystem services and their backwards linkages to biodiversity and forwards
linkages to benefit flows; and (b) develops a shared vision and a strategy for the
conservation ecosystem services in the Succulent Karoo. The value of the concept of
"ecosystem services" is that it provides a lens through which a wide range of sectoral
initiatives and programmes can be examined. It facilitates the analysis of the potential
and often unintended impacts of sectoral policies on the environment, and therefore
can help to identify potential problem areas as well as potential remedies.
We then provide a brief review of the key planning frameworks in the various spheres
of government aimed at identifying the opportunities for promoting ecosystem
services. We first focus on the provincial frameworks for the Northern Cape and
Western Cape and then move to the District Municipal level, with Namakwa and
Eden Districts as case studies. In each case, these Districts, which are situated at
strategic spatial levels, liaise with provincial and national sectoral departments. They
also work closely with Local Municipalities where we focus on the Kamiesberg and
Oudtshoorn as case studies.

7.2 Strategic objectives
The SKEP strategy (SKEP 2008a) has identified eight strategic elements or
components and has set an objective for each one (only the key points in the
objectives are incuded here):
1. Securing Land in Priority Areas: By 2014, securing and safeguarding land for
conservation is effectively coordinated, capacitated and operational in the
Succulent Karoo.
2. Expanding the Partnership: By 2014, there will be (1) an increase in the range
of organisations in… partnership, and (2) improved understanding of the roles
and responsibilities of each… organization…in addressing SKEP priorities,
and how these roles link to their own strategic objectives.
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3. Linking Livelihoods and Biodiversity: By 2014, sustainable utilisation of the
unique environment and resources of the Succulent Karoo will have improved
local livelihoods, through good planning and creating awareness of
opportunities.
4. Building Local Government Capacity: By 2014, all municipalities… will have
prioritised the SKEP programme in their IDPs and will be implementing
specific projects in collaboration with all relevant stakeholders.
5. Strengthening linkages between natural and social science and management in
the Succulent Karoo: By 2014, …there will be stronger linkages and
collaboration between researchers and those in management or policy roles in
the Succulent Karoo.
6. Climate Change and Renewable Energy: During the period 2009-2014, SKEP
will (1) collate information, including indigenous knowledge, about the likely
impacts of climate change in the Succulent Karoo and how people respond to
climate variability, and build capacity in all sectors to adapt to the changes,
and (2) assess the status quo and feasibility of various forms of renewable
energy in the Succulent Karoo in order to… promote community benefits.
7. Involving the Mining Sector: By 2014,… a mining biodiversity standard for
mine rehabilitation will be in place to ensure minimum biodiversity loss
across the whole lifespan of the mine….
8. Raising Awareness: By 2014, every person and organisation who has an
interest in, benefits from, impacts on, or is accountable for biodiversity and
society in the Succulent Karoo, is aware of SKEP.
Ecosystem services are directly and indirectly linked to several of these strategic
elements, particularly linking livelihoods and biodiversity and strengthening linkages
between sciences, climate change and mining. In essence, the aim of this assessment
is to provide the information needed to promote an ecosystem service based approach
to natural resource management that will advance the conservation of the unique and
globally important biodiversity of this biome. Achieving this objective will require
initiatives that address both the ecological and social elements of the SKEP strategy
and would include:
•

Developing and promoting an ecosystem service based approach to natural
(land) resource management policies and practices; this, in turn will require:
o Research into the interdependence of ecosystem services and how land
management practices influence grazing productivity and the forward
and backwards linkages with water flow regulation and quality services
in a range of environments in the Succulent Karoo biome.
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o Research into the philosophies of, and synergies between integrated
water resource management and integrated natural resource
management to develop a holistic approach to their management which
can be incorporated in natural resource policies and management in all
spheres of government and communal resource management.
•

Developing grazing systems that promote the resilience of the service,
particularly the creation of “grazing reserves” and removal of livestock during
drought periods, including the development of social capital needed to
implement and sustain these systems in practice. The same kinds of
approaches could be developed for other natural resources (e.g. fuelwood,
medicinal & herbal plants)

•

Researching and promoting “blue star” (low water-use intensity) development
and water supply options for urban and rural communities (domestic and
industrial water users), agriculture and tourism.

•

Promoting and facilitating cooperative governance across the spheres of
government and across sectors within local authorities by developing
appropriate capacity and criteria for them to assess the impacts and
sustainability of their strategies, plans and actions and/or projects in relation to
ecosystem services, This could include aligning LandCare, municipal, private
sector and NGO initiatives to support rural community resilience and reduce
vulnerability by developing support and opportunities for people, households
and communities to diversify their livelihood options

•

Investigating and promoting economic incentives for land restoration to
rebuild ecological and social resilience and reduce vulnerability by enhancing
the delivery of ecosystem services

•

Researching opportunities for natural resource beneficiation, diversification of
tourism, payments for ecosystem services and for leveraging international
funding to develop the promising opportunities that are identified.
The following section identifies key policies and plans that can be used to promote the
ecosystem service approach in various spheres of government.

7.3 Government policies and plans that can be used to promote
ecosystem services
At present, little attention is given to ecosystem services in official government
documents and, where it is, the coverage is patchy. However, there are numerous
indications in government planning documents that environmental matters and
ecosystems are receiving greater attention. These can be used as opportunities to

136

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
promote an ecosystem service based approach to biodiversity conservation. This
section reviews key policy and planning documents and identifies the opportunities
and links with ecosystem services.

7.3.1 Provincial Growth and Development Strategies in the Western Cape
and Northern Cape
All provinces are required to develop growth and development strategies (PGDSs)
that take into consideration the resources, economic, political, social, and natural
environment constraints and opportunities in each province. These strategies are seen
as critical tools to guide and coordinate the allocation of national, provincial and local
resources, and private sector investment to achieve sustainable development
outcomes. They are the single planning instrument articulating the development
agenda for the province so it is important for initiatives on ecosystem services and
their management be clearly aligned with them.
7.3.1.1 Northern Cape Province
Provincial growth and development strategy
The Northern Cape's PGDS recognises the importance of proper environmental
management aimed at maintaining the productive value of its natural resource
endowments. "This is particularly important in a province with relatively fragile and
vulnerable eco-systems where water is scarce and our soils, flora and fauna are
vulnerable to environmental impact. The key strategic issue is to determine economic
development strategies that utilize our natural resource endowments in a sustainable
way. In those economic sectors that can utilize resources in a renewable way this can
be achieved relatively easily" (Northern Cape undated).
Compared to the other Karoo provinces, the Northern Cape's PGDS offers a
remarkably balanced spatial perspective that does not give inordinate emphasis to the
larger cities (Northern Cape undated):
•

Stagnating small towns: To counter the erosion of their economic base, Local
Economic Development strategies will be designed to use local resources for
grass-roots development, SMME development and service provision

•

Land reform areas: economic potential of the land is inadequate as a source
for livelihoods. Hence a focus on LED, integration and linkages with the
surrounding economy, and service provision.

•

Four development corridors have been identified: the Namaqua corridor, the
Karoo corridor, the Diamondfield-Kalahari corridor, and the Orange River
basin.
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The one problem we can see is the acceptance that the economic potential of the land
is inadequate as a source of livelihoods. We would argue that the land has the
potential provided its appropriately governed and managed and the opportunities for
diversified livelihoods are developed and strengthened. Nevertheless, these
environmental and spatial priorities lay the groundwork for a meaningful approach to
environmentally sensitive development in the portion of the Succulent Karoo that falls
within this province.
Department of Tourism, Environment and Conservation
The White Paper on Development and Tourism regards the natural environment as its
strongest asset. Tourism is seen as a significant economic growth opportunity
because it creates jobs, involves all skills levels and creates many business
opportunities (accommodation, tour guiding, transport, marketing and crafts), is
focused in rural areas, keeps money in the local economy, and has a strong multiplier
effect (Northern Cape 2005). This provides an excellent opportunity for characterising
the tourism ecosystem service by determining what the attractions are and the role that
ecosystem services play in those attractions. This information could also be used to
identify the vulnerability of those attractions to various threats and devise actions
aimed at mitigating or overcoming those threats.
The strategy for biodiversity conservation advocates the integrated management of
land, water and living resources that promotes conservation and sustainable use in an
equitable way. It states explicitly that this can best be achieved through the
“Ecosystem Approach” accepted by the CBD COP in Nairobi in 1998. This approach
provides a direct link for the development of an ecosystem service based approach for
the planning management of the use of conservation and non-conservation land to
optimize the delivery of ecosystem services. The ecosystem approach is relevant for
future municipal IDPs because it requires a focus on human-ecological systems, as
well as scope for flexibility and innovation in their integration, depending on local
circumstances. It also creates an opportunity to link biodiversity conservation with
natural resource conservation through engagement with the agricultural sector,
particularly the LandCare programme.
Department of Agriculture
The Northern Cape Department of Agriculture focuses on several programmes,
including: the promotion of irrigated agriculture; the livestock improvement;
agricultural development plans for each of the districts; and agri-tourism. The
LandCare programme was originally focused on land reform projects, but it has been
extended to commonage projects and commercial farms. The Comprehensive
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Agricultural Support Programme (CASP) which is administered by the Department of
Agriculture has broadened its focus from infrastructure development to sustainable
veld management, to reduce overstocking. This is directly aligned with the objective
of increasing the resilience of natural grazing systems (SKEP 2008a) and is
particularly relevant to the Namakwa areas, because of the key role of livestock
farming, the communal farmers' need for agricultural extension inputs, and their
growing realization of the tourism potential of their landholdings.
7.3.1.2 Western Cape Province
Provincial growth and development strategy
In contrast, the Western Cape's PGDS and Strategic Development Framework (SDF)
(Western Cape 2002) promotes the principles of the NSDP, which focuses primarily
on development in the metros and coastal cities and “managing depopulation of the
hinterland” (Western Cape 2006b). The Western Cape’s PGDS is one of the few
provincial strategies which pays specific attention to environmental questions. It
acknowledges the environmental challenges faced by the Western Cape – notably
climate change (and the likelihood of the climate becoming hotter, more variable,
with water scarcity and reduced biodiversity), and limited energy sources (Western
Cape 2006b).
The Spatial Development Framework (SDF) explicitly recognises that certain Karoo
towns have developmental potential, notably Beaufort West, Prince Albert and
Laingsburg (Western Cape 2005b). It also proposes supporting the work of
institutions such as the Department of Agriculture and the SA National Biodiversity
Institute on veld management programmes. These statements provide links that future
initiatives could use to promote an ecosystem service approach in provincial spatial
development policies and plans. These initiatives could build on the CAPE projects
and products aimed at integrating systematic conservation planning and conservation
priorities into provincial planning, especially the SDF. The SDF recognises that
natural and protected areas are important providers of ecosystem services and that
natural resources are fundamental requirements for sustainable development in the
study area. It also proposes developing tourism as a sustainable industry in the Little
Karoo.
The strong focus on the environment in the Western Cape was already encapsulated in
the Western Cape Planning and Development Act (1999), which requires that:
•

Development should harmonise with the ecological characteristics of the
environment.
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•

Development should heed the natural processes that control any specific
environment.

•

Development in unsuitable environments, such as areas with a high water
table, swamps, flood plains, steep slopes and areas sensitive to drift-sands,
should be discouraged.

•

Development planning should heed carrying capacity restrictions, especially
with regard to water shortages.

•

Development planning should heed the aesthetic properties of landscapes and
the environment.
These principles provide a basis for promoting the concept of ecosystem services in
future planning exercises.
Department of Agriculture
The Western Cape's Department of Agriculture has a Natural Resource Management
Programme, which focuses primarily on sustainable irrigation and LandCare. It also
has a strong Farmer Support Programme which implements national programmes. Its
projects focus on water management i.e. exploring alternative water resource
management initiatives and on conserving agricultural water. This focus provides an
opportunity to protect hydrological ecosystem services by developing water strategies
for agriculture in arid and semi-arid environments. The Department is investigating
the establishment of an indigenous seed production unit which will promote veld
maintenance and restoration for sustainable grazing. This initiative would support
both the grazing and natural products ecosystem services and promote the restoration
ecosystem service.
Department of Environmental Affairs and Development Planning
The Bioregional Planning Framework for the Western Cape Province (2000)
promotes the application of Bioregional planning principles and the implementation
of UNESCO’s Biosphere Reserve Programme in land-use planning in the Western
Cape. The point of departure is that for biodiversity conservation to succeed, the
maintenance of environmental integrity, as defined by ecological, economic and
social criteria, must be one of the primary determinants of land-use planning in all
spheres of government and across sectors. This is an ideal context for the promotion
of an ecosystem service based approach to spatial planning as it links all forms of land
use and can be used to integrate the ecosystem service and benefit trade-offs into in
land-use decisions and make them more explicit.
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The Western Cape Tourism Act (Act 1 of 2004) established the destination marketing
organisation, Cape Town Routes Unlimited (CTRU) for the Western Cape and Cape
Town, to implement joint marketing and promotion of tourism through partnerships
between the province, local government and the private sector. CTRU also has a
strong mandate to promote the development of tourism in rural areas of the Western
Cape (Western Cape 2005a). The Western Cape Integrated Tourism Development
Framework (ITDF) (Western Cape 2002), currently under revision, is important for
the Karoo because it has an explicitly international focus, it emphasises nature
conservation’s potential for eco-tourism and the preservation of heritage (Karoo
culture). The latter provides a link for promoting cultural ecosystem services. The
framework also emphasises the diversification of tourism themes and opportunities.
This emphasis can be used to address the need to diversify tourism in the Succulent
Karoo and develop the “desert” tourism themes including sports activities. Uniquely,
the framework recognises the benefits of collaboration across regions: “We believe
that the hinterland regions should look beyond their own boundaries and link
products across previously discussed frontiers in order to build collective strength
and a sustainable product. Such co-operation would enable these areas to capitalise
on the growing trend of tourists traveling into hinterland areas seeking more diverse
and unique experiences”.
Tourism is seen as an economic sector which can create opportunities for emergent
enterprises and Tourism Enterprise Programme (TEP) could be used to research and
develop tourism opportunities in rural communities, facilitate the growth and
development income-generating opportunities and jobs. The Integrated Tourism
Entrepreneurship Support Programme (ITESP) provides an integrated support to
tourism SMME's, including access to capital, skills and markets. The programme is
primarily aimed at Black Economic Empowerment, and aims to remove the
challenges that prevent transformation in tourism and promote demographic
distribution of ownership in the industry within the province.

7.4 District and Local Planning: A focus on Namakwa and Eden
district
The Municipal Systems Act of 2000 makes provision for integrated development
planning processes which are based on priorities that are identified through
participatory (bottom-up) processes and also take due cognizance of national and
provincial planning priorities. In effect, IDPs become very important instruments for
enhancing intergovernmental relations, as well as interactions between municipalities
and their citizens. This section provides an overview of the Namakwa and Eden
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Districts' IDPs, in relation to their respective provinces. It also examines the
Kamiesberg LM's IDP in relation to Namakwa District, and the Oudtshoorn LM's IDP
in relation to Eden District.
7.4.1.1 Namakwa District
The Namakwa District Municipality IDP has been strongly influenced by its
involvement in the SKEP programme. The 2002 IDP recognised the importance of
environmental issues for tourism, land, sea, flora and fauna, and culture (Namakwa
District 2002). The 2006 IDP (Namakwa 2006) identified a range of environmental
projects including:
•

Eradication of Prosopis trees in the area between Calvinia and Nieuwoudtville
(which would also provide jobs);

•

Creation of a national park in the coastal area between Groen- and Spoeg
Rivers;

•

Indigenous tree planting to promote greening between Bergsig and Okiep;

•

collaboration with SKEP to secure funding and training for conservation
activities;

•

Promotion and marketing tourist sites in the district;

• Listing the Richtersveld conservancy as a world heritage site.
A notable gap in the IDP from the ecosystem services perspective is the almost
complete absence of interactions with or support of the agricultural sector, a
deficiency which characterises most IDPs. Significantly, the IDP proposed closer
collaboration with Namibia, on a wide range of topics, including conservation and
agriculture. The proposals provide a number of links with ecosystem services and
could be used to promote the concept and its integration into both the existing projects
and future IDPs.
7.4.1.2 Kamiesberg Local Municipality
The Kamiesberg Local Municipality's IDP reflects an even stronger emphasis on
conservation and ecological restoration, agriculture (particularly grazing) and tourism
(Kamiesberg Local Municipality 2006). This municipality has identified the need for
additional land for communal grazing land. The IDP notes that overgrazing poses a
threat to biodiversity and recommends that environment-friendly management plans
should be made applicable to upcoming farmers. This is an ideal opportunity to
promote grazing as an ecological service and the integration of land and water
resource management.
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The municipality is a biodiversity hotspot and thus donor funds are available to
protect biodiversity, as well as the tourism activities related to it. Specific projects
include the creation of a community-based conservation area in the Highland
biodiversity hotspot area. This refers to an agreement entered into by the Kamiesberg
Local Municipality, Conservation International, SPP and the women and farmers on
the farm and may also provide an opportunity to promote hydrological ecosystem
services in this relatively high rainfall area.
The municipality has also drafted a tourism strategy which aims to diversify its tourist
attractions based on its natural and cultural heritage (Kamiesberg 2007). The
implementation of this strategy is being hindered by a lack of financial and human
resources, the seasonality of current tourism activities, and insufficient tourism
infrastructure. There is an opportunity to raise funding and provide the expertise to
implement this plan which, if successful, could be a model for similar developments
elsewhere.
7.4.1.3 Eden District
Eden District Municipality (DM) has an "Environmental and Spatial Development
Cluster" which involves all its local municipalities and other stakeholders. The Eden
DM is in the forefront of implementing development initiatives and therefore takes an
active interest in environmental forums such as the Gouritz Initiative (Eden 2008).
Priorities in the IDP include:
•

Developing an Eden-wide conservation development framework;

•

Developing a resource conservation and heritage conservation programme;

•

Integration of bio-diversity corridor initiatives;

•

Promoting sustainable agriculture; and

• Preventing alien vegetation.
The IDP argues that conservation-worthy natural areas should be consolidated into a
continuous tract of conservation land, protecting natural biodiversity and providing
support to community-based projects. The term "ecosystem services" is explicitly
mentioned as a key issue which requires attention. These priorities provide a natural
link for promoting an ecosystem service-based approach to spatial planning and land
use decisions. The Gouritz Initiative provides a forum to use to promote this approach
and build on the existing work on the social-ecological systems of the Little Karoo
(O’Farrell et al. 2008; Le Maitre and O’Farrell 2008) and the impacts of the current
state of the biome in the Little Karoo on the ecosystem services it provides (Reyers et
al. 2009)
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Oudtshoorn IDP
A similar emphasis on the environment is found in the Oudtshoorn Local
Municipality IDP (Oudtshoorn 2007). A number of landscape initiatives have been
identified through Cape Action for People and the Environment (CAPE) and the
Succulent Karoo Ecosystem Programme (SKEP). The IDP notes that the Oudtshoorn
area is particularly significant from a biodiversity point of view, as the three biomes
converge in this area with vegetation specifically adapted to the mosaics which are
found at the interfaces between these biomes.
The Oudtshoorn IDP proposes several environmental strategies. It intends developing
projects in the Gouritz Initiative domain that will establish this area as a tourist
attraction. The biodiversity hotspots will be included in its future Spatial
Development Framework. But the IDP's ecosystem focus transcends the megareserve. It hopes to apply environmental policies in all developments. This is a
promising opportunity to promote an ecosystem service based approach to developing
it tourism potential and the development of “blue star” standards and identities for
tourism facilities and accommodation.
The IDP also intends promoting the economic spin-offs of biodiversity. Projects
include the establishment of an off-the-beaten-track (OBT) tourism route in the GI
domain, small activity-based projects that support the OBT, and the establishment of
SMME’s that can contribute to tourism. It will develop economically viable projects
from natural resources of the area in order to enhance and accelerate Community
Based Natural Resource Management (CBNRM) projects. In the process, it will
integrate the results of the research projects done in the Greater Oudtshoorn area by
the Klein Karoo Study Group. The Oudtshoorn IDP displays a strong awareness of
and commitment to the value of ecosystem services. These projects and aims provide
several links to ecosystem services, particularly the diversification of tourism to
broaden its attractiveness and increase the benefits flowing to communities. This, in
turn, should be used to promote an ecosystem service and multiple-livelihoods based
approach to tourism development in the Little Karoo. If this is successful it can be
used to promote similar initiatives in other local authorities.

7.4.2 Using water in a dry zone: The national policy framework
Policy-making with regards to water is a national competency, not a provincial one.
Although the provision and use of water profoundly affects provincial functions such
as agriculture, housing and tourism, the national Department of Water Affairs and
Forestry (DWAF) drafts national legislation and priorities, which then filter down to
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district and municipal level. The Water Services Act (Act 108 of 1997) focuses on
aspects of access to household water and basic water management. The National
Water Act (Act 36 of 1998) provides a framework for water source management and
tries to provide a framework for equitable access to water sources. The provision and
maintenance of water supply infrastructure and sanitation is a local government
function and is, thus, the responsibility of either a District or a Local Municipality as a
Water Service Authority. The authority is responsible for determining service levels
and systems which has important consequences for ecosystem services, because it will
have an important role in determining the level and type of water and sanitation
systems and whether or not they minimise water use. They also have a role in
determining whether and to what extent water is recycled for various purposes. They
are, therefore, a key target for the promotion of water-wise irrigation and domestic
and industrial water use systems and practices, and the establishment of “blue star”
standards.
The Internal Strategic Perspective (ISP) is DWAF’s current medium-term approach to
the management of water resources within the Water Management Areas (for more
information on WMAs see section 3.3). The ISP documents have been broadly
aligned with the Provincial Growth and Development Plan (PGDP), local and district
IDPs and WSDPs, as well as regional and other Environmental Management Plans
(EMPs) and the plans and expectations of sectoral departments. The ISP sets out a
strategy for water resource management and allocation within the WMA that will be
implemented by its Catchment Management Agency. The role of the CMA is to
provide a forum for all the stakeholders to participate in the implementation of the
water resource strategy through co-operative governance. The municipality, as a
Water Service Authority, is one of the stakeholders in a CMA. As the WMAs cover
very large and heterogeneous areas, the CMA typically establishes local catchment
forums or Water User Associations in which the local stakeholders, including local
authorities, commercial farmer associations and communities participate.
These forums provide an opportunity to promote an integrated approach to natural
resource management based on ecosystem services which incorporates the principles
of Integrated Water Resource Management (IWRM) and recognises and deals with
the impacts land management practices on water resources. This is in line with
DWAF's IWRM Guidelines (WRC-DWAF 2007) which argue that IWRM demands
co-operative governance. The guidelines provide an opportunity to address the
mismatch between political, environmental and hydrological boundaries: “Water
resource management is undertaken on a catchment basis but water service provision
is on a political boundary basis, which emphasises the need for integration at all
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levels of government.” The integration of local, district, and provincial activities in
the water sector will be of key importance.

8 Safe guarding of ecosystem services through
mainstreaming
“The high-level political appreciation of threats to biodiversity and ecosystem
services, and the linkage of biodiversity conservation to socioeconomic delivery, were
key factors in mainstreaming biodiversity….The successful integration of biodiversity
into mainstream development was not accidental. It can be attributed to four main
factors: good scientific information and understanding; institutional capacity and
commitment; strategic cross-sectoral and public-private partnerships; and a
willingness by the scientific and conservation community to seize opportunities and
demonstrate that biodiversity friendly policies can provide socioeconomic
opportunities for the poor.” Georgeiva (2002)
Mainstreaming is the process whereby a new aspect or element is incorporated into
the relevant policies and thus into legislation (where appropriate) and ultimately into
management actions. This will require future initiatives to forge stronger linkages
with key government departments as identified in the SKEP strategy (SKEP 2008a).
South African examples include invasive alien plant control, integrating systematic
conservation planning into provincial and local authority planning processes,
environmental conservation in commercial farming and plantation forestry and
community participation in protected areas and the benefits derived from them (Pierce
et al. 2002). In their summary of the desired outcomes of mainstreaming biodiversity,
Cowling et al. (2002) highlighted the following four:
•

“incorporation of biodiversity conservation into policy;

•

gains in both biodiversity and the sector;

•

net biodiversity gains being greater than biodiversity losses;

•

and sustainable management.”

The development and implementation of an ecosystem services approach to natural
resource management is enormously complex, as it straddles numerous sectors as well
as government spheres. Mainstreaming ecosystem services will be challenging.
and will require progress in three areas (Daily and Matson 2008; Tallis et al. 2008):
•

Scientific understanding of services and the spatial distribution of their
production, benefits and beneficiaries;
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•

The development of mechanisms for integrating them into governance and
financial systems; and
The ability to safeguard ecosystem services in a range of social, economic and
environmental contexts. New policies are often incremental and experimental, and in
fact, such policies often have a better chance of success than radical total policy
overhauls. The SKEP strategy (SKEP 2008a) has eight strategic elements or
components which were described in section 7.2. The mainstreaming opportunities
identified for ecosystem services are well-aligned with the different components of
the strategy.

8.1 Mainstreaming opportunities
We have grouped the various opportunities below according the main ecosystem
services, and service groups, that we have identified. However, it is critical that the
different services should be addressed in a holistic or integrated fashion. As stressed
in section 7, one of the key problems is that departments, at all levels from local
municipalities to national government, continue to act in a silo fashion or even in
direct opposition despite the strong emphasis on co-operative governance. On the
orther hand there are indications that governance institutions at all levels are
beginning to take notice of environmental issues. Ecosystem services are an excellent
way to introduce the staff in these institutions to the interconnected and
interdependent nature of ecosystems and the services they provide and their
vulnerability to human impact. Ecosystem services also most easily grasped and
understood at a landscape scale, and they shift the focus from species to whole
systems. They also force us to confront spatial and temporal connectivity issues which
are critical for conserving the habitats that support the biodiversity of this global
biodiversity hotspot. Ecosystem services also make the links between ecological
processes, and thus biodiversity, explicit in terms of both the flows of services and the
benefits that society derives from them. This requires moving beyond seeing
conservation as protecting specific properties to seeing conservation as something that
embraces whole landscapes and influences the way in which all land-uses are
practiced.

8.1.1 Water service related
The current water situation in the Succulent Karoo is characterized by severe
constraints on water availability and, in much of the area, problems with inherently
poor quality, especially groundwater. Land and water management are directly and
intimately connected, with land degradation affecting water resources (King et al.
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2008; MDTP 2008). Historical and current land management practices have had
adverse impacts on water flow regulation and quality, and will continue to do so. The
drive to promote economic development with little regard for biophysical limits will
result in increasing pressure on water resources. This situation will be exacerbated by
the projected decreases in rainfall. Significant changes need to be made and the
following opportunities to mainstream ecosystem services should be considered:
1. Promoting ecosystem services as a basis for enhancing interaction and
understanding between farmers, non-government organizations and local
authorities on the issue of their joint interdependence. One option is to identify
a pilot implementation area (e.g. a local municipality) to engage with on
ecosystem services to raise awareness of the importance of managing both (a)
the urban and rural environments in conjunction and (b) their linkages to
ecosystem services. This engagement can be used to actively advance the
mainstreaming of ecosystem services by promoting the co-operative and
integrated governance of natural resources (e.g. grazing, soil, water). The local
initiative would be facilitated by engaging with the district municipality,
provincial government and catchment management agencies to gain their
active support for the pilot implementation.
2. Embedding the spatial dimension of ecosystem service connectivity (whole
landscape, upstream-downstream) issues into local government water policy as
part of a holistic approach to land management. This provides an opportunity
for assessing the potential for payments for ecosystem services) (PES) as a
way of compensating land owners for improving the delivery of services from
their land. An example could be the creation of incentives to shift farmers to
water efficient irrigation (with appropriate technology and soil moisture
management) to reduce the quantity of high salinity irrigation return flows
which affects river ecosystems throughout the biome. The Forum for
Integrated Resource Management approach developed in Namibia (Manning
and Seely 2005) may provide a useful model for community engagement and
participation and SKEP and its partners have experience in this area as well.
3. Using local Catchment Management Forums to promote integrated water
resource management as means of protecting ecosystem services and building
synergies with LandCare to integrate an ecosystem service approach into
sustainable land management policies and practices. These forums may be
provide an opportunity to introduce idea of payments for ecosystem services
derived from restoring catchment functioning to, inter alia, reduce sediment
loss and increase water storage and, thus, dry season river flows. A recent
assessment in the catchments of the Drakensberg escarpment found this to be a
very promising prospect (MDTP 2008). The low rainfall and thus runoff in the
148

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
catchments of the Succulent Karoo biome suggests that the value of restoration
of the hydrological services themselves would be low but the concurrent
restoration of productive grazing and other services may make a PES scheme
workable (Le Maitre et al. 2007a). These same forums could be used to
develop strategies for coping with the impacts of climate change.
4. Promoting water efficient technologies for a desert environment both to reduce
use now and to prepare for projected reductions in water resources due to
climate change:
 Promoting the development and use of appropriate technologies
for sanitation in arid areas, particularly low water-use or waterfree latrine systems in new developments and retrofitting in
existing structures (Still et al. 2008). This could include water
“footprinting”11 which measures, for example the quantity of
water used per person per day to the area of land needed to
produce that water.
 Promoting the use of efficient water harvesting systems and
water capture in aquifers using artificial recharge and water
retention systems (Titus et al. 2002). Water-stored in aquifers
can be managed to ensure that it maintains a high quality but
this will require training communities in groundwater
management.
 Developing a campaign to promote the introduction of “blue
star” (low water consumption) tourism accommodation, “blue
star” tourism related facilities and up-market developments and
their incorporation into municipal and provincial guidelines for
developers.
 Introducing water recycling with appropriate standards for
various uses in both rural and urban environments to maximize
the benefits from every drop.
 Although the water-used for irrigated crops grown in the
Succulent Karoo biome is derived from elsewhere, the
introduction of low water-demand crops and efficient irrigation
systems could significantly reduce pressure on water resources
in the biome. It would also help to restore and maintain the
ecologically important riparian ecosystems which are also key
resources for grazing and natural products.

11

http://www.waterfootprint.org/?page=files/WaterFootprintCalculator
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8.1.2 Grazing service related
The grazing services are under threat from a number of sources as described in section
6.3. Much of the pressure on the rangelands is due to overstocking and the various
feedbacks that are generated which tend to perpetuate the cycle of increasing grazing
pressure. The best option for conserving biodiversity in these environments is to work
on initiatives that will lead to a reduction in grazing pressure, including:
2. Developing product certification schemes for sustainable meat production to
add value to the current livestock and promote the reduction of stocking rates
to enhance the growth rates and fecundity of the livestock. This could be
linked to promoting the adoption of breeds that are more vigorous. This could
be linked to the opportunity for PES for water service restoration (8.1.3 no 3)
and linked to the promotion of existing or the development of new grazing
guidelines that incorporate the ecosystem service implications of degradation
by specifically monitoring:
 the efficiency of resource capture by the rangeland vegetation (e.g.
soil retention and loss, surface water runoff capture)
 the composition of the rangeland vegetation; and
 the maintenance of grazing reserves to provide backup grazing
during drought periods.
3. Developing novel, value-adding, grazing-related products (e.g. sustainably
produced niche market goat cheese and other dairy products; fine leather
goods)
4. Strengthening and buttressing institutional structures and capacity of those
organisations that make land use decisions (e.g. grazing commonage
committees) as part of the co-operative governance initiative described under
water services above (section 8.7 no 6) and to anticipate and prepare for the
potential impacts of climate change on landuse practices and livelihoods
5. Facilitating the establishment of diverse income streams by linking tourism
and agriculture departments at a local level using suitable structures. This
initiative should also be carried through to both district and provincial levels
of government, particularly to get the active support of departments at these
levels. This is well aligned with the goals of linking livelihoods and
biodiversity and preparing for climate change (SKEP 2008a).

8.1.3 Tourism service related
Tourism offers a number of opportunities for mainstreaming ecosystem services
through the marketing of the unique ecosystems and biodiversity of the area and the

150

Assessment and evaluation of ecosystem services in the Succulent Karoo biome
wide range of biodiversity services they provide. There are many options for
promoting tourism which are linked to protecting ecosystem services and they
include:
1. Developing and promoting tourism routes with a niche market focus and
combining this with the promotion of sustainable tourism strategies linked to
“blue star” tourism developments and facilities. Promote community
biodiversity initiatives which can introduce tourist to and educate them about
the special features and natural history of the area (e.g. Soebatsfontein quartz
patches) and with the landscapes, the services and the lifestyles they sustain as
well as directly benefiting local communities. The emphasis on water
conservation could also be used ot introduce the need to prepare for the
impacts of the projected climate change.
2. Linking land owners (scenery providers) with tourism operators (e.g. guest
houses) to promote the land owner’s sustainable land management practices
and their protection of ecosystem services, perhaps as a form of exchange or
PES scheme
3. Developing appropriate information sources for tourists that can inform and
educate them, as well as link biodiversity to culture. The cultural dimensions
of ecosystem services are very important but are extremely difficult to
evaluate. People have a very strong sense of identity and place which is
largely based on their interactions with ecosystems and the services they
provide. The strong drive for land restitution and redistribution is driven by
that sense of place and identity and its power to motivate people to protect
ecosystem services should not be underestimated.
4. Developing initiatives which promote, and encourage tourism operators to
market the emerging diversified income stream framework that supports the
diversification of livelihood options and increases social-ecological resilience.

8.1.4 Biodiversity and natural goods related services
This group of services is very heterogeneous, ranging from materials for restoration,
to veld products such as fuel, foods and medicinal plants, to ecological processes that
support human activities. The retention of all these services relies on ensuring the
continued existence of the species and ecological processes that they are based upon
and retaining their resilience and ability to adapt to climate change. Each of these
groups of biodiversity related services present opportunities for promoting sustainable
management, and ultimately mainstreaming the safeguarding of these into
management and policy. We list opportunities for initiation mainstreaming processes
below:
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1. Linking the promotion of these services to the mainstreaming options
proposed under the water and grazing service above, particularly those relating
to the protection and management of natural resources (e.g. 8.1.2 no 1, 8.1.2
1&2).
2. Linking ecosystem service restoration into public works programs and social
welfare grant payments through the expansion of initiatives such as Working
for Woodlands to the Succulent Karoo. Exploring the opportunities for using
public works programs to establish economically viable SMM & MM
enterprises focused on restoration activities. The first step would be to develop
models for economically viable restoration related enterprises that could then
be tested in practice.
3. Developing partnerships between government, mining companies and local
communities to develop expertise in restoration and establish sustainable
livelihoods based on restoration work.
4. Promoting carbon sequestration linked PES schemes beyond the mesic zones
through research into the carbon sequestration potential of other Karoo plant
species.
5. Promoting research into the factors that determine species’ survival in
restoration both as seedlings and as vegetative material under both current and
future climatic regimes. This could be based on a community participation
model where community members are actively involved in the research work,
including field work, monitoring, data analysis and interpretation.
6. Identifying and removing social and physical obstacles to natural recovery
(e.g. facilitate animal movement and subsequent spread of seed)
7. Establishing indigenous woodlots in urban and rural centres and villages to
provide fuel, shade and shelter and to promote the use of native tree species.
These woodlots can reduce the harvesting rates and the associated habitat
destruction in the adjacent natural environments.
8. Developing sustainable harvesting guidelines for specific species for
landowners, land restoration practitioners and harvesters working for the
various industries and require these natural good such as mining and
pharmaceutical companies (like those for Aloe harvesting)
9. Working to maintain and facilitate the retention of intellectual capital
regarding indigenous species use and value, including promoting certified
Succulent Karoo plant and plant material production, trade and sales (fair trade
potential)
10. Marketing existing models/examples of success in developing plans for the
protection of ecosystem services and biodiversity. The Kamiesberg Local
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Municipality’s Biodiversity Management Plan (Kamiesberg 2008) is an
example that can be used by other municipalities to develop their own plans.
11. Developing capacity in local authorities to develop and implement bioregional
plans (DEAT) and to integrate ecosystem service issues into their IDPs as well
as monitoring and evaluation guidelines that assess the achievement of
ecosystem service and biodiversity criteria.

8.1.5 Restoration and carbon sequestration services
Currently the major buyer for restoration services, which sustain a number of small
enterprises, is the mining industry. Despite the finite nature of mining, there will
continue to be an important market for restoration services. Ongoing land degradation
need to be reversed by introducing sustainable land management and grazing practices
and rangeland restoration. However, restoration is expensive and the costs are
unlikely to be recovered by the landowner in the short-term. The payments for
ecosystem services (PES) approach provides a model that can bring in outside funding
for service protection and restoration from the wider set of beneficiaries from those
services (Heal 2000; King et al. 2008; MDTP 2008). An example of PES restoration
programme is the planting of spekboom which provides multiple ecosystem service
benefits, including carbon sequestration. Support from the LandCare programme, and
other planning and economic development initiatives described in section 7 should be
sought to asses the wider benefits of the restoration of ecosystem services in the
Succulent Karoo and suggest possible PES initiatives. There are strong links between
these services and the water, grazing and biodiversity related services and the options
for levering the synergies should be considered. Mainstreaming options include:
1. Linking ecosystem service restoration into public works programs and social
welfare grant payments through the expansion of initiatives such as Working
for Woodlands to the Succulent Karoo. Exploring the opportunities for using
public works programmes to establish economically viable SMME enterprises
focused on restoration activities. The first step would be to develop models for
economically viable restoration related enterprises that could then be tested in
practice.
2. Developing partnerships with DME, mining companies and local communities
to develop expertise in restoration and establish sustainable livelihoods based
on restoration work.
3. Promoting carbon sequestration linked PES schemes beyond the mesic zones
through research into the carbon sequestration potential of other Karoo plant
species. This would be based on research into the factors that determine the
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efficacy of carbon sequestration in conjunction with the research into species’
survival proposed under 8.1.4 no 5.
4. Identifying and removing social and physical obstacles to natural recovery
(e.g. facilitate animal movement and subsequent spread of seed)

8.2 Factors to consider prior to mainstreaming
There are a number of factors and aspects of ecosystem services and their interactions
with their beneficiaries that should be considered when planning the activities that
will mainstream them. We have organized these into logical groupings and we trust
that these will inform any initiatives that may be stimulated by this assessment and,
together with the mitigation (section 6.2) and mainstreaming options, provide ideas of
the kinds of projects that can succeed in developing an ecosystem service based
approach to natural resource management in communities and local government.
Linking ecosystem services, people and enterprises (Strategic component No 3, SKEP
2008a)
1. Ecosystem issues should be understood in relation to the livelihoods of people
involved in them, including farmers, tourists, tourism operators, consumers,
and households. The key dimension added by the issue of ecosystem services
is that it promotes the environmental sustainability of livelihoods which
depend on the environment. Awareness of this fact will significantly change
the way that government services are understood in future.
2. It is increasingly important to secure the buy-in of producer organisations and
industries into the concept of ecosystem services. Key decisions about land
and environmental resources are made at this level. Sophisticated research and
lobbying capacity is often located at this level, which can, in turn, help to
change government's understanding of ecosystem services.
3. A combination of volunteer and paid activity, combined with ecological skills
training or tourism training, can create a new identify and purpose for people
belonging to marginalised social groups (e.g. unemployed school dropouts).
Examples of productive employment related to ecosystem services include
land restoration, the establishment of woodlots, construction of infrastructure
or facilities for water harvesting and recycling.
Using ecosystem services as the basis for linking across sectors
4. The importance of agricultural production is increasingly recognised in the
light of national and global food shortages. But this has two caveats: (1) In
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the case of grazing, commercial and communal farmers need to be assisted to
develop environmentally sustainable and productive farming practices; (2) in
the case of irrigation agriculture in existing schemes, research should focus on
environmentally sustainable desert crops, which require less water per kg of
the product or per Rand value. Desert agriculture can be productive and
profitable, but this requires a changed mind-set on the part of government
departments, commercial producers and communal farmers. The Succulent
Karoo is not suited to extensive dryland cropping. However rainwater
harvesting can be used increase crop yields and reduce the risk of crop failure
in community gardens, which is important for meeting rural communities’
basic food needs and reducing their vulnerability (Rockström et al. 2004;
Makurira et al. 2007). In each of these cases the aim should be to remain
within the productive capacity and resilience of the ecosystems and their
services whilst enhancing community livelihoods and well being.
5. The issue of climate change offers a key focus for policy makers, community
organisations and producer organisations to find common ground around a
common problem. The experiences of CI in Kamiesberg have shown that
climate change can help to create new social networks (SKEP 2008a).
Monetary value is only a (small) part of the full value
6. The economic impact of ecosystem services is much greater than reflected in,
for example, GDP figures. The primary production sector (mainly agriculture)
has many forward linkages (agro-processing, tertiary services) and backward
linkages (agricultural inputs). Agriculture is the most effective job creation
sector for unskilled and semi-skilled labour. Agro-processing creates jobs and
earns foreign exchange. Tourism is one of the most important economic
sectors, and it earns significant foreign exchange. All these sectors are closely
linked to and dependent on ecosystem services and their value can be directly
related to the environment. This argument can be used to lobby for increased
budgets for these key sectors at provincial level.
7. Ecosystem services comprise goods (and services) which sustain livelihoods
which, in turn, sustain secondary levels of livelihoods (e.g. agro-processing,
distribution of agricultural inputs, or tourist facilities) and tertiary levels of
livelihoods (e.g. retail stores, banking, schools and churches). There are,
therefore, chains of beneficiaries throughout the local economy.
8. The true or full value of ecosystem services transcends the monetary value we
can attribute to them based on an assessment of their market values or other
values we can derive (particularly agriculture and tourism). The real values of
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ecosystem services that contribute to human health and the quality of life in
non-physical ways (e.g. recreation) are not adequately captured in economic
valuations.
Leveraging the benefits of ecosystem services
9. The economic benefits of ecosystem services (in terms of tourism, agriculture
and biodiversity) need to be actively developed to promote the diversification
of local economies, to reduce their dependence on the ecosystems, and thereby
reduce the pressure on natural resources. For example, the creation of viable
employment through tourism provides people with an income that can be used
to purchase items they would otherwise have had to obtain from natural
resources, reducing the pressure on these resources (e.g. electricity replacing
fuelwood in food preparation).
10. This requires the addition of other forms of "capital", to complement natural
capital. In particular, human capital (education, training, research and
innovation), social capital (new forms of social organisation, such as cooperatives), financial capital (encouraging public and private investment), and
infrastructure are important. By adding these investments, the ultimate impact
of ecosystem services will be enhanced, in a range of economic sectors. This
will require complementary governmental and private investments and funding
streams, across a wide range of service sectors.
11. The management of "natural capital" requires a range of options, including
governmental nature reserves, private reserves, community-based natural
resource management, and stewardship options. There is no one single way of
managing environmental resources. The principles of "adaptive comanagement", based on participation, flexibility and innovation, will be
important to secure such a range of management and partnership systems.
Exploring the opportunities presented by life-style oriented land ownership
12. "Post-productivism" is an international trend driving the re-development of
rural areas. This involves the purchase and use of land primarily for leisure
and retirement purposes and depends strongly on the owner’s appreciation of
the non-monetary values of the ecosystem services (i.e. the “post-productive
economy"). In some cases the non-commercial-use is combined with
conservation and wildlife reintroduction and limited tourism facilities but in
others there is no active management to deal with the legacies of previous land
management practices. The second example has major implications for more
environmentally sustainable land-use practices but also provides opportunities
to motivate these owners to invest in restoring their land. This form of land156
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use provides opportunities for more sophisticated and lucrative job
opportunities, in the tourism and leisure industries. It also brings additional
capital investment into the area, from the metro's and from international
sources. The willingness of new investors (from the cities and from outside
South Africa) to invest in properties without wanting monetary returns is a
good measure of the value which they place on cultural, supporting and
regulatory ecosystem services.
Exploring wider opportunities created by the arid and sparsely populated environment
13. In the longer-term, the desert economy can be developed into high-technology
directions (such as solar and wind energy). Substantial public and private
investment is required in the medium-term. In the interim (short and medium
term), it is important to maintain viable rural communities (farms, villages and
towns), by means of agriculture and post-productivist sectors. This creates a
window period whereby rural communities can undergo economic
diversification, reduce the migration of the physically able, educated and
economically active people to the cities.
Developing partnerships: public-private, public-NGO, private-NGO
14. The complexity of interests and perspectives related to ecosystems requires a
partnership approach, between different types of stakeholders, including
government, community organizations, NGOs and the private sector. The
creation of partnerships is a key element of SKEPs Phase 2 strategy (Strategic
component No 2, SKEP 2008a).
15. To promote ecosystem maintenance at local level, we do not have to reinvent
every wheel. South Africa can benefit a great deal by rolling out Local
Agenda 2112 in all municipalities. There is a huge amount of international
skills and technical manuals on integrating biodiversity and developmental
issues at community, local and district level.
16. Organisations such as Conservation International and SKEP have shown that
environmental activities at community level are essential to extend an
awareness of ecological issues and biodiversity. This should be an ongoing
programme in all communities, funded by provincial governments. The
NGOs' programmes have also shown that such activities need not cost a great
deal, particularly in relation to the benefits which can be achieved. By
involving universities, community organisations and producers' organisations,
12

See this UN site for more information and examples:
http://www.un.org/esa/sustdev/documents/agenda21/english/agenda21toc.htm
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a great deal can be achieved. Where there is insufficient capacity, a new
person may have to be appointed and funding would have to be sourced to
support them and their activities. In the case of Local Municipalities the
District Municipality or Provincial Department may provide the necessary
support. See Atkinson (2003) for some insights into development staffing
needs at municipalities.
17. Sectoral departments can learn from one another. For example, the tourism
toolkits devised by DEAT can be replicated to issues of biodiversity
conservation; and the experiences of LandCare projects can be extended to
tourism projects. Such mutual learning requires ongoing communication and
co-ordination. This echoes the priority of the SKEP Phase 2 strategy, which
is aimed at improving institutional co-ordination to generate momentum and
focus on priorities, maximize opportunities for partnerships, and ensure
sustainability (SKEP 2008b).
18. Government departments can learn from NGOs. For example, the experience
of para-ecologists in Kamiesberg, and the joint collaborative structures in the
ostrich and rooibos industries, can serve as examples for other industries, such
as tourism. Such collaboration does not have to proceed from rigid blueprints; they can evolve organically and incrementally. However, a common
lesson is the need for effective facilitation to ensure that the process does not
become deadlocked or get derailed. District Municipalities and provincial
planning departments should support this role but the degree of support would
depend on the situation.
19. NGOs need to play a constant role in providing insights, information, network
and research findings to government and private organisations. This kind of
informal capacity-building can play a major role in changing policies and
influencing policy design. Relevant research transcends environmental or
ecological research. Ongoing networks between natural scientists and social
scientists will enrich the type of information available. It is also important to
cross the bridge between academic researchers, who have more access to
scientific data, and consultants, who often have more access to decisionmakers.
Education and awareness (Strategi component No 8, SKEP 2008a)
20. Awareness of biodiversity issues should be actively promoted at all levels of
government, and in all sectors. This requires the innovative and flexible work
done by environmental NGOs, which can engage with a wide range of
stakeholders. The issue of promoting awareness is one of SKEP's key goals
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for the 2009-2014 phase (SKEP 2008b). This will be critical for engaging with
the politicians who make the final decisions about what gets done, or does not
get done, and may decide not to act on the recommendations or implement the
plans and actions proposed by their municipal officials.
Transcending administrative, hydrological and biogeographical boundaries
21. The value of the Succulent Karoo ecosystem should not be seen in isolation
from other ecosystems (e.g. the Nama Karoo or fynbos). Human economies
transcend ecosystem boundaries, e.g. due to migration, commuting patterns,
investment patterns, complementary livelihoods, transport links and tourism
flows. In comparison with the Succulent Karoo is particularly valuable
because of its intensive biodiversity assets. At the same time, the Succulent
Karoo would benefits from sustainable ecological management outside the
biome as well. In other words, the argument for the value of ecosystem
services is not only relevant to the Succulent Karoo, but to other biomes as
well (although the practical implications may differ).
22. Ecological biomes often cross local, district or provincial boundaries. SKEP
and the Namakwa District Municipality have already shown that a great deal
of collaboration between South Africa and its neighbouring states (such as
Namibia) is possible. The next challenge is to promote collaboration and joint
learning amongst provinces, districts and local municipalities. NGOs, research
institutions and universities can play a key role in identifying common
problems and solutions.
Supporting informed decision making
23. Where government policies (such as waterborne sanitation or irrigation
agriculture) have negative long-term consequences, these development paths
should be researched and the trade-offs identified. These analyses should form
a key part of IDP and PGDP processes. Politicians and government officials
need to be aware of the positive and negative consequences of their planning
decisions.
24. The effective use of irrigation water for more environmentally sustainable
crops may require the use of exotic crops. However, active steps would need
to be taken to prevent their expansion into natural areas. The introduction of
exotic crops, in certain areas, may do less harm than the use of excessive
amounts of water on inappropriate crops.
25. Although biodiversity can promote development (e.g. tourism), ecological
conservation may require trade-offs between biodiversity and development. It
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will be important in future to begin calculating the input costs for farmers and
other ecosystem services providers. The issue of Payment for Ecosystem
Services (PES) needs to be put on the agenda. This does not have to entail
payment for individual service providers; it could take the form of fiscal
transfers to municipalities who will then apply these funding streams for
promoting the development of those ecosystem services providers.

A renewed appreciation of ecosystem services can be meaningful at all levels of
government:
1. Municipal planners at local and district level need to know that arid areas such
as the Succulent Karoo have distinct economic advantages based on their
desert-type ecology and climate (wide open vistas, lack of intensive land
development, mild and dry winter climate). The SK ecosystem provides
water, grazing land, tourism opportunities and biodiversity (including vast
genetic material) which need to be valued, understood and promoted
sustainably.
2. District planners need to know that they are the crucial jurisdictions for
conducting research on ecosystem services and desert economic opportunities.
They need to collaborate with other district municipalities, within and outside
of their province, to draft plans which are complementary to one another.
3. Provincial planners need to have a biome-wide perspective, and where
necessary, liaise with equivalent departments (e.g. economic development,
agriculture, conservation, tourism and water) in neighbouring provinces.
4. Producer organisations control significant resources, and can influence the
decisions of many individual producers. They are most attuned to what works
in the marketplace, and what financial realities of production need to be
recognised.
5. Community-level organisations understand the local options and constraints of
residents, as well as the ways that they would prefer to promote their own
livelihoods. They can also harness community resources, including
volunteers, social networks and productive assets.
These recommendations are aligned with several of SKEP's proposed strategic
directions (SKEP 2008a). SKEP does not see conservation or biodiversity as being in
competition with human development, but as being complementary, i.e. promoting
conservation as land use instead of conservation instead of land use. A matrix of
harmonious land uses can be created, whereby different environmental and ecological
goals are promoted on different areas of land.
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9 Synthesis and summary of the findings, threats, mitigation and opportunities for mainstreaming
Services

Beneficiaries

Key findings

Mainstreaming opportunities

Water

Primary beneficiaries

Features & values

♦ Promote the development and use of appropriate

♦ Commercial farmer

♦ Water supply cost recovery flow value R3,667 per capita per year

♦ Communal farmer

♦ Justifiably equals total annual GVA: R 25.0 Billion, or R26,265 per

♦ Farm worker

capita

and water capture in aquifers

♦ Land owner with
independent income

♦ Water supply very limited (ground and surface)

♦ Miner

♦ Often inherently poor quality, particularly in the driest regions

♦ Rural dweller

♦ Human interventions have had a significant impact on quantity and

♦ Tourist

quality (but reversible to a degree)
Social issues

♦ Urban dweller

♦ Highly variable in space and time

♦ Inequitable access

♦ Use incentives (PES) to shift to water efficient
irrigation with appropriate technology and soil
moisture management
♦ Market blue star tourism and blue star
developments
♦ Embed the fact that services are interconnected
into local government water policy

Secondary beneficiaries

♦ Human health implications

♦ All consumers of good

♦ People desire water expensive technologies

produced with water

technologies for sanitation in arid areas
♦ Promote the use of efficient water harvesting

♦ Inappropriate developments and lifestyles
Threats
♦ Climate change likely to reduce quantity and quality
♦ Competition for water resources
♦ Land degradation (impacts recharge & surface water variability –
lower sustainable yield)
♦ Local Government capacity to practice co-operative governance and

♦ Enhance interaction and understanding between
farmers, their organisations and local and
provincial agriculture and water affairs on the
issue of their joint interdependence
♦ Identify a pilot implementation area to develop
an ecosystem services-based model for planning
and management and promote across all levels
of government
♦ Use local Catchment Management Forums to
promote IWRM
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Services

Beneficiaries

Key findings

Mainstreaming opportunities

Integrated Water Resource Management (IWRM)
♦ Barriers to co-operative governance in Provincial and National
government
♦ National development funding focus on urban and industrial
development; rural areas neglected
Grazing

♦ Product certification schemes for sustainable

Primary beneficiaries

Features & values

♦ Commercial farmers

♦ Livestock production in the SK = R153 mil

♦ Communal farmers

♦ Replacement cost of grazing in SK R918 mil
♦ Little Karoo case study – current levels of degradation = loss of R3.1

Secondary beneficiary
♦ Meat consumers inside
and outside SK

mil from 3300 km2
Social issues

meat production
♦ Develop novel grazing related products (e.g.
sustainably produced niche market goat cheese;
fine leather goods)
♦ Development of grazing guidelines that

♦ Lifestyle component of diversified income streams, reduces
vulnerability
♦ Desired way of life (cultural service / choice)
Threats
♦ Lack of access (land an support) and mobility of communal farmers
♦ Unemployment, retrenchments, population increases
♦ Agricultural policy (land reform linked to commercialisation)
♦ Decreasing product returns

incorporate ecosystem service implications of
degradation; target the support of Land Care
♦ Strengthen and buttress institutional structures
and capacity of those organisations that make
land use decisions (e.g. grazing committees)
♦ Facilitate the establishment of diverse income
streams by linking tourism and agriculture
departments at a local level

♦ Climate change
♦ Local Government capacity to practice co-operative governance with
non-urban sectors (e.g. agriculture) (see also under water)
Tourism

Primary beneficiary

Features & values

(tourist
features)

♦ Tourists

♦ An economic growth area

♦ Promote sustainable tourism strategies linked to
water (blue star) and community biodiversity
initiatives (e.g. Soebatsfontein quarts patches)

♦ Contributed R 174 mil to SK
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Services

Beneficiaries

Key findings

Mainstreaming opportunities

Secondary beneficiaries

♦ Dependant on scenic landscape features

♦ Develop and promote tourism routes with a

♦ Commercial farmers

♦ Mass flower displays key asset ≈ R 18 mil

♦ Rural communities

Social issues

♦ Urban centre residents

♦ Diversified income streams, poverty reduction potential

♦ Link land owners (scenery providers) with
tourism operators (e.g. guest houses) in possible

♦ Land-owners

♦ Niche product development linked to sustainable land use &
certification

♦ Develop appropriate information sources for

♦ Tourism routes key
♦ Can be managed in conjunction with agriculture and conservation

niche market focus

reciprocal exchanges or PES schemes
tourists that can inform, as well as link
biodiversity to culture
♦ Develop tourism initiative and encourage

Threats
♦ Climate change

tourism operators within the emerging
diversified income stream framework

♦ Water availability
♦ Global economic pressures and recession
♦ Local Government capacity to support tourism and engage with

♦ Link to interventions under grazing and water to
promote natural resource conservation

provincial and national government
♦ Link restoration into public works programs and

Biodiversity

Primary beneficiary

Features & values

and natural

♦ Land owners

♦ Edible fruit R3 mil, medicinal plants R6 mil, fuel-wood R54mil,

goods

♦ Commercial farmer

construction R10 mil, horticulture R>2-3 mil

♦ Communal farmer

♦ SK plants adapted to drought & saline soils

♦ Miners

♦ Succulent vegetation transplants well

♦ Farm worker

♦ Abundance of seed produced and easily stored

♦ Rural dweller

♦ Large shoot root ratio – large actual carbon storage

♦ Tourist plant

♦ Indigenous vegetation can be used to restore

♦ Urban dweller

o bare ground (e.g. mined sites, an activity required for mine

Secondary beneficiaries

closure)
o damaged areas (e.g. over grazed areas)
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social welfare grant payments
♦ Develop partnerships with DME, mining
companies and local communities
♦ Promote carbon PES schemes beyond the mesic
zones and explore other PES schemes
♦ Develop economically viable models for the
establishment of SMME & MME focussed on
restoration activities
♦ Improve understanding on species survival /
seedling survival in restoration exercise

Assessment and evaluation of ecosystem services in the Succulent Karoo biome

Services

Beneficiaries
♦ Rural communities

Key findings

Mainstreaming opportunities
♦ Identify and remove social and physical

o carbon to system

♦ Urban centre residents

♦ Animal species fulfil vital ecological processes

obstacles to natural recovery (e.g. facilitate

♦ International community

Social issues

animal movement and subsequent spread of
seed)

♦ Job creation – public works program
♦ Establishment of viable micro enterprises focussed on restoration
possible

♦ Establish indigenous woodlots in urban and rural
centres and villages

♦ Major human welfare implications (avoided costs)

♦ Develop sustainable harvesting guidelines for
specific species for landowners and harvesters

♦ Users intimate knowledge of natural goods
♦ Strong cultural associations

(e.g. Aloe harvesting)

♦ Important health issues
♦ Commercialisation potential of plant species (horticultural,

♦ Work to maintain and facilitate the retention of
intellectual capital regarding indigenous species
use and value

medicinal, general)
♦ Disease regulation and pest suppression (lack eagle control of

♦ Promote certified SK plant and plant material
production, trade and sales (fair trade potential)

dassies)
Threats

♦ Market existing models/examples of success

♦ Loss of species (equates to a loss of products and future potential
inputs in for example restoration exercises)
♦ Costs of restoration
♦ Lack of research and understanding needed for management of
natural goods and ecological processes required in restoration
♦ Climate change will affect efficacy of restoration exercises and
availability of natural goods
♦ Human pressures & worsening poverty
♦ Market prices increases will increase harvesting of natural goods
(e.g. Aloe harvest), and illegal plant collection
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(e.g. Kamiesberg LM Biodiversity Management
Plan) and promote them across higher levels of
government
♦ Develop capacity to develop and implement
bioregional plans (DEAT) and integrate
ecosystem service conservation into these plans
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Services

Beneficiaries

Key findings

Mainstreaming opportunities

♦ Local Government capacity to address biodiversity and ecosystem
service conservation and to engage with provincial and national
government (e.g. LandCare a provincial concern carried out at a
local level)
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