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The Cape Floristic Region (CFR) and Succulent Karoo are global biodiversity hotspots. The
CFR is one of six plant kingdoms worldwide. The CFR and most of the Succulent Karoo
lie within South Africa. South Africa has ratified the Biodiversity Convention, and must
accordingly safeguard its biodiversity. Environmental assessment (EA) can help to achieve
this end. Environmental legislation in South Africa requires EA for activities at project,
not strategic level. However, strategic environmental assessment has been mandatory since
2000 for preparing municipal spatial development frameworks (SDFs). By setting targets for
ecosystem conservation and providing thresholds of significance, systematic conservation
planning can make a significant contribution to the sound preparation of SDFs, and effective
EA at planning and project levels. In South Africa, the integration of systematic conservation
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planning with spatial planning and EA is recent. Based on examples, the main challenges
for the future are identified.

Keywords: Systematic conservation planning; environmental assessment.

Introduction

Biodiversity conservation embraces the maintenance of a variety of life forms, life
support systems and future options for human development, works towards the
sustainable use of natural resources to provide livelihoods without jeopardising
future options, and the fair and equitable sharing of benefits from using genetic
resources (Convention on Biological Diversity, 1992). To conserve biodiversity, it
is essential that not only the presence and patterns of life (from genes, populations,
species and communities to landscapes and systems) are considered, but also those
ecological and evolutionary processes that ensure their persistence (Balmford et al.,
1998; Margules and Pressey, 2000; Rouget et al., 2003a).

South Africa is a signatory of the international conventions on Biological Diver-
sity, Wetlands (Ramsar), Migratory Species, as well as a number of others with
conservation of biodiversity as an objective (Glazewski, 2000). The recently pro-
mulgated National Environmental Management Biodiversity Act (Act 10 of 2004),
hereinafter referred to as the “Biodiversity Act”, appoints the Government as the
trustee of South Africa’s biodiversity.

The country’s rich biodiversity presents an enormous challenge for land-use
planning and decision-making (Gelderblom et al., 2002; Driver et al., 2003b). Bio-
diversity conservation is an integral part of our economy, livelihoods and quality of
life. As in most other biologically diverse parts of the world, biodiversity, includ-
ing many priority areas for biodiversity conservation in South Africa, does not fall
within existing protected areas (Rouget et al., 2003b).

The Cape Floristic Region (CFR) and the Succulent Karoo are shown in Fig. 1.
Both are biodiversity “hotspots” of global significance due to their particularly high
levels of plant endemism and vulnerability to processes that threaten biodiversity
(Cowling and Heijnis, 2001). The CFR is the smallest of the world’s six Floral
Kingdoms, with about 9000 plant species in an area of only 90,000 km2(Goldblatt
and Manning, 2000). The area is home to an astounding 1435 Red Data Book plant
species, most of which are highly localised endemics that persist in very small
populations (Rebelo, 1992). The CFR was recently declared a World Heritage Site
(Department of Environmental Affairs and Tourism, 2003). The Succulent Karoo is
the world’s only entirely arid biodiversity hotspot and its levels of plant diversity and
endemism rival those of rain forests, making the Succulent Karoo an extraordinary
exception to the low diversity typical of arid areas (Milton et al., 1997; Driver et al.,
2003a). The 116,000 km2 biome is home to 6356 plant species, 40 percent of which
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Fig. 1. The Cape Floristic Region and the Succulent Karoo are both global biodiversity hotspots.

are endemic and 936 (17 percent) of which are Red Data Listed. Also, it boasts the
richest variety of succulent flora in the world and is a centre of diversity for reptiles
and many groups of invertebrates (Driver et al., 2003a).

Land use has a major impact on biodiversity in the CFR and Succulent Karoo.
About 26 percent of the CFR’s original indigenous habitat has been transformed,
mainly for agriculture and forestry, and almost all of this transformation has taken
place in the coastal lowlands (Cowling et al., 1999; Rouget et al., 2003b). The spread
of alien invasive organisms, often associated with changes in land use, also poses
a significant threat to the persistence of indigenous habitat in many areas (Cowling
et al., 2003a). In the Succulent Karoo, grazing is both a threat and an opportunity to
many plant and animal species (Milton et al., 1997). While grazing is compatible
with biodiversity conservation in principle, Succulent Karoo ecosystems are often
subject to degradation through overgrazing. Approximately 5 percent of the original
indigenous habitat in the Succulent Karoo has been irreversibly transformed (as a
result of, for example, mining, crop agriculture and urban development). An even
larger proportion of the natural habitat is degraded due to grazing (Driver et al.,
2003a).

The transformation and use of natural resources is regulated by various laws
in South Africa, including those on environmental assessment (EA). The objective
of EA is to facilitate sound, integrated decision-making by explicitly including
environmental considerations (Sadler, 1996). EA can be used at project level as
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environmental impact assessment (EIA) or at programme, plan and policy level as
strategic environmental assessment (SEA). EA is also seen as a tool for sustainability
assurance (Sadler, 1996; Gibson, 2001). According to Sadler (1996), there is a
need to focus on environmental “bottom lines” or thresholds to sharpen EA as a
sustainability instrument. It is widely accepted by environmental economists that
natural capital, including biodiversity, is the “enabling condition” for sustainable
development (Sadler, 1996). Sound EA in land-use planning is thus a critical factor
in ensuring that decision-making contributes to biodiversity conservation in the CFR
and Succulent Karoo, and the objectives of sustainable development.

The advent of systematic conservation planning has re-defined the context within
which EA is practised in the CFR and Succulent Karoo biomes. The last decade has
seen major advances in, and development of, the field of systematic conservation
planning in South Africa (e.g., Cowling et al., 1999, 2003a, b; Driver et al., 2003b).

The principal aim of systematic conservation planning is to identify priority
areas for conservation action (Cowling et al., 1999; Margules and Pressey, 2000). It
draws together a wide range of data on ecosystem structure and function, determines
quantitative targets for conserving biodiversity in different habitats or systems, and
looks at different spatial options for achieving those targets (e.g., Margules and
Pressey, 2000; Driver et al., 2003b). Although it was not an explicit aim of sys-
tematic conservation planning to inform EA, it provides useful tools for proactive
consideration of biodiversity in land-use planning and EA, thus helping to ensure the
integration and “mainstreaming” of biodiversity in environmental decision-making
(De Villiers, 2003; Driver et al., 2003b).

This paper looks at the potential for systematic conservation planning to con-
tribute to EA at both strategic, spatial planning level, and at project level. In addition,
it looks at obstacles and challenges to the use of systematic conservation planning
to inform EA, and identifies possible solutions.

Systematic Conservation Planning

The effective conservation of biodiversity relies on ensuring both representation of
the full variety of biodiversity pattern and its persistence by maintaining ecological
and evolutionary processes (Margules and Pressey, 2000; Cowling et al., 2003a).
Systematic conservation planning sets out to achieve this end through a systematic
and scientifically defensible method of selecting and prioritising areas to achieve
explicit conservation goals (Margules and Pressey, 2000).

Driver et al. (2003b) summarise the main tasks of systematic conservation plan-
ning as: developing spatial data layers for biodiversity features (such as extent of
habitat transformation, existing protected areas and future land use pressures); set-
ting conservation targets; synthesising the information to identify spatial options
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for meeting conservation targets; and interpreting the results for end-users. Various
spatial layers are used to inform systematic conservation planning, often includ-
ing land classes such as habitat or vegetation types that provide a good surrogate
for biodiversity pattern (Driver et al., 2003b). Data-driven conservation targets are
set for biodiversity features, such as a vegetation type, an ecological corridor or a
species (Pressey et al., 2003). In South Africa, a method has been developed for
setting conservation targets for land classes based on species–area relationships
(Desmet and Cowling, 2004). This method results in higher conservation targets for
species-rich habitats than for species-poor habitats.

Formal protected areas in South Africa (and elsewhere) do not always coincide
with areas of significant biodiversity, since many were established for reasons other
than to conserve biodiversity (Rebelo, 1997; Margules and Pressey, 2000). For this
reason, protected areas in South Africa, in general, and the CFR and Succulent
Karoo, in particular, are not optimally effective in biodiversity conservation: they
do not include a representative sample of species and habitats, and they do not
make adequate provision for key ecological and evolutionary processes (Rouget
et al., 2003b). Systematic conservation planning identifies gaps in the protected
area system and prioritises them for attention. These gaps can be addressed not
only through expanding the protected area network, but by improving EA and
decision-making on proposed changes in land use where formal protection is not
an option.

Recent systematic conservation plans in South Africa (Cowling et al., 2003b;
Driver et al., 2005) have categorised the status of ecosystems as “critically endan-
gered”, “endangered”, “vulnerable” and “least (or currently not) threatened”. Crit-
ically endangered ecosystems are those ecosystems where the amount of natural
habitat remaining is less than the conservation target. That is, all remaining nat-
ural habitat in these ecosystems is required to meet the target. Endangered and
vulnerable ecosystems have progressively greater remaining habitat relative to the
conservation targets, and thus more flexibility in meeting these targets. The ecosys-
tem status categories facilitate the preparation of simple and easy-to-understand
products (e.g., Pierce, 2003) that municipal planners and consultants are able to use
to inform land-use planning, EA and decision-making.

There are parallels between systematic conservation planning and the SEA pro-
cess associated with preparation of spatial development frameworks (SDFs) in South
Africa (Fig. 2). For example, SEA identifies current issues or problems, systematic
conservation planning looks at threats to biodiversity; SEA looks at the environ-
mental quality objectives or vision for the area, systematic conservation planning
looks at biodiversity conservation targets; SEA explores alternatives to meeting the
environmental quality objectives, and systematic conservation planning looks at
options for achieving conservation targets (Department of Environmental Affairs
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Fig. 2. Relationship between SEA in spatial planning, systematic conservation planning and EIA
(shading of text boxes highlights comparable steps in the SEA and systematic conservation planning
processes).

and Tourism, 2000; Driver et al., 2003b). Both processes involve participation of
stakeholders from a wide range of sectors. For this reason, systematic conservation
planning could slot easily into the SEA process, in general, and the SDF process,
in particular.
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Spatial planning of all kinds, including systematic conservation planning, can
be done at various scales. Broad-scale planning such as that carried out by the Cape
Action Plan for the Environment for the CFR (Cowling et al., 1999) and the Suc-
culent Karoo Ecosystem Plan (SKEP) (Driver et al., 2003a) at 1:250,000 can be
applied to a whole bioregion or ecoregion. This planning results in the identification
of broad priority areas for conservation action (Cowling et al., 1999; Cowling and
Heijnis, 2001). Fine-scale plans are needed within these priority areas to design
protected area networks and to inform land-use planning and decision-making out-
side formal protected areas. Fine-scale conservation planning has been done at the
1:50,000 scale, such as that carried out for the Cape Lowlands Renosterveld plan
(Von Hase et al., 2003) and at 1:10,000 for the Agulhas Plain (Cole et al., 2000),
within the CFR. In the Succulent Karoo, fine-scale biodiversity planning has been
undertaken within two of the nine priority areas: Bushmanland Inselbergs and the
Knersvlakte (Desmet, 2004). This combination of broad and fine-scale plans results
in a nested system for use at the appropriate level of investigation; SEA for spatial
plans and EIA for projects.

Environmental Assessment in South Africa

The Constitution of South Africa (Act 108 of 1996) provides the point of departure
for policy and law-making in South Africa. The Bill of Rights in this Constitu-
tion includes an environmental clause that states, amongst others, that everyone has
the right to have the environment protected for the benefit of present and future
generations, through reasonable measures that prevent pollution and ecological
degradation, promote conservation and secure ecologically sustainable develop-
ment and use of natural resources while promoting economic and social develop-
ment.

The promulgation of Regulations in 1997, in terms of the Environment Conser-
vation Act, 1989, marked the introduction of mandatory EA in South Africa. These
Regulations list activities that have the potential to result in substantial detrimental
effect on the environment, and which require EA. The activities do not extend to
policies, plans and programmes and thus confine mandatory EA to site-specific EIA.

The National Environmental Management Act (NEMA) of 1998 provides a
broad framework legislation that is binding on all sectors (Glazewski, 2000). A
key prescription of NEMA is that development must be “socially, environmentally
and economically sustainable”.

The provisions for EA in NEMA are addressed in Chapter 5: the potential envi-
ronmental impacts associated with listed activities, and/or activities which may
significantly affect the environment, must be investigated, assessed and communi-
cated. “Activities” are defined as policies, programmes, plans and projects, clearly
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enabling mandatory EA at the strategic level. However, no regulations regarding
strategic level assessments have been promulgated in terms of environmental
legislation.

Notwithstanding the expanded provision for EA at a strategic level in NEMA,
the focus of mandatory EA remains at the project level. Project-level EA is often
characterised as being reactive and narrowly focused. SEA, on the other hand, can be
described as being sustainability-led, proactive and with a broad focus (Department
of Environmental Affairs and Tourism, 2000). In practice, the current approach
towards EA in South Africa involves investing substantial resources in trying to
control impacts at the end of the planning and development process at a project
level through EIA, as opposed to addressing them further “upstream” at a regional
or sectoral level (Brownlie and Wynberg, 2001).

Given the focus on EIA, environmental sustainability and biodiversity con-
cerns are often absent from sectoral and spatial policies and plans. Also, given
that project-level EA cannot adequately address cumulative impacts or impacts
at landscape scale, these impacts are frequently neglected (Treweek, 2001). As
noted by Gelderblom et al. (2002), SEA has the potential to improve the integra-
tion of biodiversity conservation into decision-making. In addition, as expressed
by van der Walt et al. (2004), strategic-level assessments lend themselves better
to a holistic view and a “sustainability approach” than project-level assessments.
It follows that regional-based approaches such as systematic conservation plan-
ning and SEA can help address cumulative effects within a framework of resource
sustainability.

The biggest cause of biodiversity loss in the CFR is loss of natural habi-
tat resulting from cultivation, urban sprawl, including the proliferation of large
developments such as coastal housing estates and golf courses, and the spread of
alien invasive species (Cowling et al., 1999; Cowling and Pressey, 2003). It is
increasingly apparent that strategic-level EA (SEA) is more effective in prevent-
ing impacts on biodiversity than EIA. In the Succulent Karoo, mining, cultivation
and overgrazing are the biggest pressures on biodiversity (Driver et al., 2003a).
Again, EIA on its own is inadequate for assessing and responding appropriately
to the impacts and potential impacts of these activities at an ecosystem or biome-
wide scale. Experience in other countries also indicates that SEAs are the logi-
cal extension to existing strategic planning frameworks (European Commission,
2001).

With specific reference to the consideration of biodiversity in EA in South
Africa, NEMA contains a set of environmental management principles that includes,
amongst others:

1. Avoiding or, where not possible to altogether avoid, minimising and remedying
disturbance of ecosystems and loss of biological diversity.
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2. Applying a risk-averse and cautious approach, taking into account effects of
decisions on all aspects of the environment including people, by pursuing the
best practicable environmental option.

3. Holding the environment in public trust, and protecting it as the people’s common
heritage.

Provisions of the Biodiversity Act strengthen South Africa’s commitment to
protecting its biodiversity in a number of ways: threatened ecosystems and species
will be listed, processes threatening biodiversity will need EA; and bioregional
plans will be recognised and have to be taken into account in land-use planning and
decision-making.

The findings of a review of past EIA practice with regard to incorporating bio-
diversity considerations are summarised in Box 1 (Brownlie and Wynberg, 2001):
many of the shortcomings identified point to difficulties experienced in, and inade-
quate compliance with, laws relating both to biodiversity and EIA in South Africa
(covered above). Similar to experiences in other countries (Bagri et al., 1998;
Treweek, 2001), EIA focuses on mitigation of impacts, and is seldom used as
an integral tool in the land-use planning process for developing and considering
alternatives.

Box 1: Common shortcomings in incorporating biodiversity considerations in EIA
in South Africa.

1. EIA commonly incorporated only selective components of biodiversity (e.g., ter-
restrial mammals, wetlands, etc.).

2. Biodiversity studies in EIA commonly focused on Red Data Book species, charis-
matic or commercially important species. The process or functional component of
biodiversity was largely neglected.

3. Consideration of spatial and temporal implications, including indirect and cumu-
lative impacts on biodiversity, was poor in most EIAs.

4. Biodiversity information was often difficult to access, was scattered and neither
synthesised nor comprehensive.

5. There were often low levels of understanding of biodiversity amongst EIA prac-
titioners, decision-makers and the public, to the detriment of sound integration of
biodiversity considerations in the EIA process.

6. Assigning significance ratings to biodiversity impacts was frequently contentious
and problematic, particularly in the absence of clearly defined targets for bio-
diversity conservation or limits of acceptable change for particular ecosystems.
Significance ratings were assigned in the context of the site, without reference to
conservation goals.

7. The “issues-based” approach to scoping followed in South Africa often fails with
regard to biodiversity, since it places the onus on stakeholders, who are often poorly
informed about biodiversity, to identify and raise issues (Le Maitre et al., 1997).



June 2, 2005 9:3 WSPC/154-JEAPM 00199

210 S. Brownlie et al.

Land-Use Planning in the Cape Floristic Region and Succulent Karoo

Land-use planning allocates land for particular use that, in terms of South Africa’s
NEMA, should be sustainable.

There have been a number of significant changes in legislation and policy since
2000 that emphasise the link between EA and land-use planning, namely the White
Paper on Spatial Planning and Land-Use Management (2001) and the Municipal
Systems Act (2000).

At national and regional levels, the White Paper on Spatial Planning and Land-
Use Management seeks to facilitate integration of land-use planning and environ-
mental assessment.

As of 1994, all land in South Africa, be it urban, rural or wilderness, falls within
municipal boundaries. The Municipal Systems Act requires each municipality to
produce an Integrated Development Plan (IDP), which is an inter-sectoral plan that
identifies priority development needs through a consultative process with stake-
holders. Following on from its IDP, a municipality must produce an SDF that sets
out intended land-use patterns (Department of Environmental Affairs and Tourism,
2002). In accordance with NEMA, IDPs and SDFs are required to take the need for
environmental sustainability into account. In terms of municipal planning regula-
tions, an SEA, addressing the natural environmental, socioeconomic and cultural
heritage aspects and impacts, must be undertaken as part of the preparation of an
SDF. SEA and EIA should be vertically integrated (Sadler, 1996). Therefore, an SEA
for a particular geographical area should provide a sound framework for informing
EA of proposed projects, enabling rapid screening and scoping and providing a
“trigger” for EIA.

The requirement of municipalities to prepare an IDP and SDF is relatively recent.
Most municipalities have completed their IDPs, but many are still in the process
of preparing their SDFs. Experience with IDPs to date has highlighted that natural
environmental considerations tend to be poorly addressed in the IDP/SDF process
(Council for Scientific and Industrial Research, 2004).

Contributions of Systematic Conservation Planning to SEA
in Land-Use Planning

Systematic conservation planning addresses many of the shortcomings of consid-
ering biodiversity in EIA in South Africa (detailed in Box 1) since it:

1. Takes an holistic, rather than a selective, approach to considering biodiversity,
which looks at ecosystems as well as species, and determines the conservation
status of ecosystems.
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2. Considers both biodiversity pattern (composition and structure) and ecological
processes (function), rather than pattern only.

3. Provides a strategic context for biodiversity conservation in planning and EA
by setting scientific and defensible conservation targets, thus providing cred-
ible “bottom lines” against which to evaluate the significance of impacts on
biodiversity.

4. Synthesises information provided by a set of spatial biodiversity layers to pro-
duce a layer that summarises biodiversity priorities (ideally with accompanying
information that describes and explains the layers, and gives guidelines on appro-
priate land use and management within biodiversity priority areas; e.g., Pierce,
2003).

5. Provides reliable products to determine “significance thresholds” in EA
(Lawrence Environmental, 2000) for evaluating impacts on biodiversity, namely
ecosystem status, and important ecological process areas at landscape or regional
scale. These products should inform the determination of “significance thresh-
olds” in EA, and can inform optimum land use in spatial planning. For example,
critically endangered ecosystems or regional ecological corridors could be con-
sidered as an “exclusionary” threshold (Lawrence Environmental, 2000) of very
high significance, which would preclude any change of land use; and endangered
ecosystems could indicate a threshold of major concern or high significance, per-
mitting low-impact activities of a particular nature only.

SEA can improve the integration of biodiversity conservation into decision-
making (Gelderblom et al., 2002), and systematic conservation planning has consid-
erable potential to support the preparation of IDPs and SDFs (Council for Scientific
and Industrial Research, 2004). The fact that the systematic conservation planning
process shares many steps with a typical SEA process undertaken during the prepa-
ration of an SDF (Fig. 2), and provides defensible and scientific information to
the overall EA process (Fig. 3), reinforces sound, proactive planning and allows
systematic conservation planning products to be slotted easily into the SEA/SDF
process.

As noted earlier in this paper, an SEA for a particular area should provide a
sound framework for informing EIA of proposed projects, enabling rapid screening
and scoping and providing a “trigger” for project-level EA. Systematic conservation
planning products, principally conservation targets and information on ecosystem
status, fulfil this requirement: broad-scale plans are useful as “triggers” or “red
flags” to indicate potentially significant or vulnerable areas of biodiversity that
would need to be addressed in EIA; fine-scale plans provide defensible, scientific
information on where biodiversity priorities are, any options to meet targets for
biodiversity conservation and the associated limits of acceptable change from a
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biodiversity perspective. Systematic conservation plans thus provide a reliable point
of departure for assessing and evaluating biodiversity impacts at both strategic and
project planning levels of EA, and for evaluating cumulative impacts and impacts at
landscape scale. In short, systematic conservation planning products lend credibility,
transparency and accountability to the SEA/SDF process.

Box 2 describes an example of how a fine-scale systematic conservation plan,
the Cape Lowlands Renosterveld plan (Von Hase et al., 2003), contributed to the
preparation of an SDF for the Theewaterskloof municipality in the CFR. This local
municipality falls within the highest biodiversity priority area in the CFR, as iden-
tified by the broad-scale CAPE biodiversity plan. It includes some of the most
threatened, most species-rich, least protected habitats in South Africa, and globally.

The Theewaterskloof SDF process (Box 2) succeeded in raising the profile and
awareness of biodiversity amongst a wide range of stakeholders, with numerous pos-
itive spin-offs. Also, the systematic conservation planning process brought together
a wide spectrum of players involved in land use, development and biodiversity con-
servation, and helped to integrate different views and objectives to achieve a common
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Box 2. Case study — Theewaterskloof SEA/SDF process, CFR.

Theewaterskloof Municipality covers an area of almost 326,000 km2inland of the
South-western Cape coast, about 100 km east of Cape Town. The area has a popula-
tion of approximately 8000 people characterised by high levels of unemployment and
poverty. It contains important mountain catchments, several public and private nature
reserves predominantly in mountainous areas, a number of relatively large rivers of
high biodiversity conservation value, and part of South Africa’s first registered Bio-
sphere Reserve (the Kogelberg Biosphere Reserve).

Agricultural production of cereal crops forms the main economic base of the area.
Natural habitat in most of the low-lying areas has been transformed for agriculture and
is privately owned, while the mountainous areas are fairly well protected as publicly
owned mountain catchments.

Consultants (Urban Dynamics Western Cape and others, 2004) were appointed
in 2001 to prepare an SDF for the municipal area, giving strategic guidance on the
location and nature of development, spatial patterns of land use and guidelines for
land-use management. The vision, planning principles and objectives for the SDF,
developed through stakeholder participation, included a duty of care for biodiversity,
facilitating spatial development consistent with ecological characteristics, and the
sustainable use of natural resources. Key issues identified by stakeholders were the
need for sound management of water, pollution prevention, control of invasive alien
organisms and conservation of their natural heritage.

The main challenge from a biodiversity perspective was to find a way to reflect
both the biodiversity pattern and ecological processes of significance in the SDF
map, which consists of a set of spatial planning categories, each linked to a set of
land-use recommendations. A fine-scale systematic conservation plan had recently
been completed for the Cape Lowlands Renosterveld area in which the Theewa-
terskloof municipality is situated, and addressed the former: this plan highlighted
that the remaining habitat in these lowlands is predominantly “critically endan-
gered” renosterveld which is under threat from expanding agriculture, urban expan-
sion and the spread of alien invasive plants in the municipal area. In addition to
having a threatened status, the individual renosterveld remnants provide important
ecological linkages with each other and between mountain ranges (and Mountain
Fynbos) and the coast, and with adjacent river systems. The most important eco-
logical corridors (i.e., spatially explicit surrogates for processes) were determined
by: selecting those lowland remnants with highest connectivity as critical “build-
ing blocks” across the landscape; incorporating existing protected areas; and pri-
oritising and incorporating upland–lowland gradients, coast–interior gradients and
soil-type transitions, as well as natural connections with river corridors. These corri-
dors extend beyond the boundaries of the Theewaterskloof municipal area and pro-
vide tracts of habitat where both ecological and evolutionary processes can continue
to function (Fig. 4). Rather than fixing these corridors within one specific spatial
planning category in the SDF, given that they cross over a spectrum of land uses

(Continued)



June 2, 2005 9:3 WSPC/154-JEAPM 00199

214 S. Brownlie et al.

Box 2. (Continued)

(from predominantly agricultural land, through urban areas, and into wilderness),
they are treated as an additional land-use planning and decision-making overlay.

Based on the analysis of the existing environment and the opportunities and
constraints for development, the fine-scale systematic conservation plan and eco-
logical process information, the consultants proposed a system of spatial planning
categories that aimed to give maximum protection to critically endangered rem-
nants of renosterveld, regardless of land ownership or current protected area status
(Fig. 5). The “Conservation 1” (public land) or “Conservation 2” (private land)
categories prohibit any further transformation of natural areas without a thorough
botanical evaluation, taking into consideration proximity to other critically endan-
gered remnants as well as their importance to ecological processes at landscape
scale. Sound management and/or restoration of these areas for biodiversity conser-
vation is prescribed. In the other spatial planning categories, namely “Agriculture”,
“Agricultural Settlements” and “Urban”, emphasis is placed on sound management
of remaining natural habitat that contributes to the maintenance of ecological pro-
cesses and/or water recharge and yield areas.

goal, namely sustainable development. In particular, local authorities, consultants,
conservation bodies and biodiversity non-government organisations are currently
cooperating in the preparation of SDFs and the concomitant SEA process, and gain-
ing an appreciation of one another’s perspectives. First steps have been taken to align
the systematic conservation planning products with the land-use planning process
in South Africa, and to move closer towards accomplishing a set of biodiversity-
based land-use plans that integrate well with the tools and plans currently available
to planners, EA practitioners and decision-makers. Once taken up, these plans will
allow decisions made on a spatial level by various authorities to inform each another,
and will provide a predictable set of information to a wide audience of consultants,
land owners, field workers and other users.

Contributions to Project-Level EA

As noted in the previous section, systematic conservation planning has the potential
to address many of the shortcomings of considering biodiversity in EA in South
Africa, and thus should significantly improve the incorporation of biodiversity
in EIA.

Systematic conservation planning pulls together a range of scientific informa-
tion on species, ecosystems and ecological processes, and packages products in a
form that should be accessible to non-specialists. It provides a scientific and defen-
sible basis for sound consideration of biodiversity at all stages of the EIA process;
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Fig. 4. The Theewaterskloof Municipality is home to some of the Cape Floristic Region’s most
threatened ecosystems.

developing the proposal, screening, scoping, assessment and evaluation, mitigation,
decision-making and review.

Products of systematic conservation planning can be used early on by a project
proponent to inform the planning process. They can alert proponents to potentially
significant and unacceptable impacts on biodiversity, and enable them to involve
biodiversity expertise proactively to influence project proposals. For example, early
identification of renosterveld on the proposed target site for a water storage facil-
ity, defined as critically endangered habitat in systematic conservation plans for
the CFR, enabled the proponent to seek a suitable alternative site early in project
planning. By finding an alternative site on intensively cultivated but marginal agri-
cultural land, the proponent avoided significant “footprint” impacts on biodiversity
and was able to expedite environmental authorisation.

During screening, the relevant authority can check the geographical area of
the proposed activity against systematic conservation planning products to identify
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Fig. 5. A fine-scale systematic conservation plan was used as the basis for determining spatial plan-
ning categories and important ecological process areas for the Theewaterskloof Spatial Development
Framework.

rapidly where an EIA process should be triggered due to potentially significant
or unacceptable negative impacts on biodiversity. Where systematic conservation
planning has been carried out at broad scale only, more detailed investigation of
potentially significant impacts should be done to determine reliably whether such
impacts would, in fact, occur. Systematic conservation planning products from fine-
scale planning effectively act as biodiversity scoping surrogates by readily identi-
fying potentially significant impacts on biodiversity.

Products of systematic conservation planning provide valuable input to the scop-
ing phase of EIA by highlighting areas of threatened biodiversity, thus identifying
potentially significant impacts. Early reference by EIA consultants to these products
would facilitate the reliable identification of biodiversity issues instead of passive
reliance on interested and affected parties to do so, and would promote considera-
tion of biodiversity impacts not only at site-specific scale, but also at landscape and
ecosystem scales. Systematic conservation planning products thus provide a sound
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point of departure for EIA consultants to assess and evaluate impacts, drawing on
additional specialist expertise as appropriate, to encourage consideration of alterna-
tives that would have less impact and to determine acceptable mitigation. The biodi-
versity targets, ecosystem status and important ecological process areas defined by
systematic conservation planning provide reliable significance thresholds for EIA.
In addition, they facilitate the reliable determination of offsets for residual impacts
on biodiversity to ensure no net loss. Systematic conservation planning products
have added scientific weight to the need to change the scale, layouts, design and/or
technological processes of proposed developments to avoid or minimise impacts
on threatened ecosystems. For example, the scale and layout of a proposed golf
estate in a coastal thicket was substantially revised to leave threatened ecosystems
undisturbed by the development footprint.

From a decision-making perspective, systematic conservation planning prod-
ucts constitute a platform for either refusing proposed development, or negotiating
appropriate and reasonable mitigation and offsets. For example, inflexibility on the
part of the proponent of a residential development on an area identified as being
a threatened ecosystem in systematic conservation planning products resulted in
the application being rejected by the provincial environmental authority. A case of
particular interest concerns a recently approved application for the development of
a polo estate on an area found to contain remnants of lowland renosterveld critical
for meeting biodiversity conservation targets. The incorporation of systematic con-
servation planning products to the SEA/SDF process in this municipal area alerted
officials to the land-use conflict. Urgent negotiations with the proponent, supported
by the provincial nature conservation agency and a subsequent specialist botanical
study, resulted in the proponent agreeing to amendments to the layout of proposed
development to avoid impacts on the critically endangered renosterveld.

An in-depth example of the contribution of systematic conservation planning
products to EA is given in Box 3, drawing on experience in the Gamsberg of the
Succulent Karoo (Maze et al., 2003).

Box 3. Case study — proposed zinc mine, Succulent Karoo.

In 1999, Anglo American proposed a large open-pit zinc mine on a quartzite inselberg
in the heart of a global biodiversity hotspot, the Succulent Karoo. Inselbergs are island
mountains surrounded by sandy plains. They provide unique habitats for a spectacular
array of endemic dwarf succulents.

The EIA was initiated in response to the proposed mining project. Since little
information was available at the time on the biodiversity of the area, a number of
specialist studies were commissioned on the proposed mine site, and on the 14 sur-
rounding quartzite inselbergs, in order to place the impacts of the proposed mine in

(Continued)
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Box 3. (Continued)

a regional context. This regional analysis showed the mine site to be the single most
important site for biodiversity conservation in the region, since it contained the most
extensive areas (70 percent) of the unique fine quartz patch habitat as well as three
new plant species and the largest populations of several species of threatened plants
(Fig. 6).

The consideration of alternatives in the EIA was limited to the siting of the waste
dump and infrastructure. There was little consideration of cumulative impacts on the
inselberg complex, and no evaluation of probable changes in quantity or quality of
drainage, dust and groundwater, all of which could further impact on biodiversity. The
potential for restoring the natural vegetation on site after mining was small, given that
only six of the 11 vegetation types that would be affected could be restored. Mitigation
of impacts on biodiversity focused on fencing off sensitive areas and rescuing and
relocating threatened species. Anglo proposed compensation for the potential impacts
on biodiversity, but this compensation did not have the support of the majority of non-
government organisations or biodiversity specialists in the region.

The Department of Minerals and Energy authorised the proposed mining opera-
tion in the face of huge resistance from the biodiversity lobby, who were of the opinion
that the proposed mine would severely compromise opportunities for conserving the
biodiversity of the inselberg complex and enabling evolutionary processes to persist.
A slump in the price of zinc on international markets resulted in the delay of project
implementation.

In 2002, on completion of the EIA, the conservation sector re-engaged with Anglo
to work towards a better deal for biodiversity in the proposed mining area, supported
by Anglo’s commitment to improve biodiversity practices and in situ conservation, in
line with the International Council for Mining and Minerals Toronto declaration on
biodiversity (2002). At the same time, a conservation agency commissioned fine-scale
planning for biodiversity conservation in the area, to identify options for achieving
conservation targets. Systematic conservation planning, in confirming the importance
of the proposed mining area as a priority for biodiversity conservation, enabled the key
stakeholders to evaluate potential impacts on biodiversity at the scale of the particular
ecosystem rather than that of the mine site. This “bigger picture” provided defensible
motivation for the key stakeholders to negotiate partnerships with both private and
public landowners, and to make a major contribution to facilitating Anglo’s under-
standing of its potential role not only in minimising project-specific impacts, but in
playing a direct positive role as a custodian of larger tracts of significant biodiversity.

The constructive engagement between the biodiversity conservation lobby,
Anglo and local communities during this period led to an agreement to establish
partnerships to conserve biodiversity in the affected inselberg complex. The initia-
tive aims to establish a multi-owned protected area through a variety of innovative

(Continued)
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Box 3. (Continued)

interventions and mechanisms that draw in local landowners. This protected area aims
to achieve conservation targets for biodiversity features in this biodiversity priority
area, and will be nested within a multi-use landscape with some areas under high
protection, others being managed for extensive grazing and a third category being set
aside for more intensive development activities, including mining.

Without the fine-scale biodiversity planning exercise in the affected area, it would
not have been possible to determine accurately the impacts of the proposed zinc
mine at ecosystem or landscape level, to suggest meaningful mitigating measures
which ensured that targets for biodiversity conservation would be met, to build an
understanding amongst key stakeholders of the credibility of biodiversity goals and
to provide a means for a contribution from the mining sector that contributes directly
to meeting biodiversity conservation targets.

Fig. 6. In 1999, Anglo American proposed a large open-pit zinc mine on a quartzite inselberg in one
of the biodiversity priority areas in the Succulent Karoo.
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Systematic conservation planning is beginning to raise general awareness of
biodiversity issues amongst EA and planning consultants, as well as environmental
authorities. The added profile to biodiversity value and need for sound protection
and management given by systematic conservation planning products can prompt
proponents to “sweeten” development proposals with commitments to clear alien
invasive plants, provide offsets by rezoning natural areas on properties for biodiver-
sity conservation purposes or establishing protected areas and thus give protection
in perpetuity to priority areas for biodiversity conservation.

In summary, the products of systematic conservation planning provide an easy
“first stop shop” for reviewers, stakeholders, authorities and EA consultants as a
reliable and scientifically defensible check on biodiversity impacts and their likely
significance. They have been cited by both independent reviewers and environmental
authorities where insufficient attention has been paid to habitats, ecosystems and/or
important ecological corridors in project planning and EA. Systematic conservation
planning thus can empower decision-makers with regard to recommending — and
insisting on — ways of avoiding or minimising negative impacts on biodiversity,
and providing offsets for residual impacts on biodiversity. These products support
decision-makers in striving to meet their legal obligations regarding biodiversity
conservation.

Main Challenges

Although systematic conservation plans have proved to be valuable tools for incor-
porating biodiversity considerations in EA in the CFR and the Succulent Karoo,
experience to date suggests a number of problems with using systematic conser-
vation planning products for this purpose. These problems pose challenges for the
future, in terms of modifying the products, providing supporting services and/or
documents, as well as changing the context in which they are used.

The main problems identified by the authors are presented below, with suggested
ways to address them given in italics:

1. Consultants and authorities responsible for developing SDFs often do not
have appropriate expertise to interpret the products of systematic conservation
planning.

Explicit, simple guidelines on the use of systematic conservation planning
products should be made available to consultants and authorities. They should
be prepared in the language and a level of detail appropriate for most users, who
could be individuals with little knowledge or understanding of biodiversity. The
conservation targets, ecosystem status and important ecological process areas
(e.g., ecological corridors) must be highlighted. In addition, the way in which
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this information could inform significance thresholds in EA should be explained.
A reliable map with supporting information on biodiversity should be given, with
clear guidance on appropriate spatial planning categories to provide sufficient
safeguards for biodiversity conservation.

When systematic conservation plans are undertaken, significant time and
budget need to be allocated to the task of developing appropriate products and
supporting material for consultants and other end-users.

2. Systematic conservation planning products seem to be used infrequently by envi-
ronmental consultants and generally reactively by the provincial environmental
authority (De Villiers, 2003).

Systematic conservation planning products need to be actively publicised in
a form and manner that encourage their use in a proactive way. The handbook
produced for use in the Subtropical Thicket Ecosystem, consisting of clear text,
maps and guidelines for land use to safeguard biodiversity (Pierce, 2003) is a
good example in this regard.

The provincial environmental authority should be encouraged to embed the
systematic conservation planning products in their screening procedure, and to
make consideration of these products a formal requirement of EAs. Environmen-
tal consultants should be asked explicitly to refer to these products in evaluating
the potential significance of impacts on biodiversity, both at site specific and
landscape levels.

Since institutional structure seems to influence the ease with which systematic
conservation planning products are incorporated into land-use planning (Coun-
cil for Scientific and Industrial Research, 2004), improved alignment, cooper-
ation and coordination of environmental and land-use planning departments is
needed.

3. Habitats or ecosystems not highlighted as threatened, or as biodiversity priorities
in a systematic conservation plan, may be seen as areas of low value to biodiver-
sity conservation where any or all development would be acceptable, rather than
as areas where there is flexibility in terms of achieving targets for biodiversity
conservation. That is, impacts of habitat transformation in these areas are seen
to be of low significance, which may not necessarily be accurate over time, as
land uses change and options for achieving targets diminish.

A system of prompt updating of the conservation status of ecosystems, mea-
sured against stated targets for biodiversity conservation given in systematic
conservation planning products should be established. Updates should hap-
pen as Records of Decision are issued on development applications and/or
new protected areas are established. Responsibility for setting up such a
system should lie with the authority/authorities responsible for biodiversity
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conservation at national and provincial levels. Changes in ecosystem status
should be incorporated in the process of annual revision of SDFs at local and
provincial authority levels.

4. Products of systematic conservation planning are often fraught with problems
of scale. Using a scale of 1:250,000 means that 1 cm on the map represents
2.5 km on the ground. A point or a line on a 1:250,000 map may be out by
250 m on the ground, even if it has been accurately mapped. For a 1:50,000 map,
this error could be 50 m. In addition, distortions in mapping and inadequate
ground-truthing with fine-scale planning may occur, leading to inaccuracies.
Minor inconsistencies can lead to major mistrust of the tool.

Ideally, more accurate spatial products are needed. Guidelines support-
ing these products need to be explicit about their limitations, including scale
limitations.

With broad-scale systematic conservation planning products, threatened
ecosystem status and/or an important ecological process area should be used
as a trigger for more detailed investigation of potentially significant impacts on
biodiversity, as part of an EA process.

5. Information incorporated into the systematic conservation planning process is
often deficient with regard to wetlands, freshwater and marine systems, and
invertebrates.

These deficiencies must be addressed as information and techniques are
improved and developed. Systematic conservation planning methods were
developed in terrestrial environments. As a result, techniques for mapping
and analysing biodiversity features in terrestrial environments are relatively
well developed compared with freshwater and marine environments. However,
systematic conservation planning is being pioneered in freshwater and marine
environments; for example, in South Africa’s National Spatial Biodiversity
Assessment (Driver et al., 2005), which includes terrestrial, freshwater, estu-
arine and marine components. As systematic conservation planning techniques
are further developed in non-terrestrial environments, we can expect that these
deficiencies will be addressed.

6. Systematic conservation planning products do not substitute for sound EA with
regard to threatened or endemic species. They provide “red flags” and “triggers”
for further biodiversity investigation or assessment.

Guidelines supporting systematic conservation products should emphasise
this point.

7. The effective incorporation of the products of systematic conservation plan-
ning in SEA, SDFs and EIAs needs a strong supportive policy. The NEMA
environmental management principles provide guidance to EA practitioners and
decision-makers, but they are open to interpretation (Henderson, 2001) and have
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not been translated into an operational framework with clear objectives, goals
and targets (Rossouw and Wiseman, 2004). Specifically with regard to biodi-
versity, the principles state that loss of biodiversity should be avoided, or where
not possible to altogether avoid, should be minimised and remedied. The latter
could be seen to endorse insidious erosion of biodiversity.

An unambiguous policy with regard to “no net loss of biological diversity” is
needed, to support and promote efforts to mainstream systematic conservation
planning in EA and land-use planning, and support decision-making on land-use
change, with associated conditions to ensure biodiversity conservation.

8. Decision-makers, administrators and politicians often have a poor understanding
of the value of biodiversity to lives and livelihoods, both now and in the future.
Whilst systematic conservation planning products may influence SDFs and EA,
it is ultimately the decision-makers who will either permit or reject applications
for development which may conflict with the goals of biodiversity conservation.
Poverty reduction is a priority in South Africa, and satisfying the short-term
needs of poorer communities is high on the political agenda. These needs are
often satisfied at the expense of biodiversity.

Biodiversity planners could work with resource economists to attach values
to our unique biodiversity and its associated goods and services to society. These
values could facilitate trade-offs between socioeconomic and biodiversity issues,
by translating biodiversity into tangible social assets.

Systematic conservation planners and others involved in promoting biodi-
versity conservation should work closely with politicians and officials, and with
planning and EA consultants, to promote biodiversity conservation for future
generations. Politicians and officials have the authority to affect biodiversity
through their decisions (mining, agriculture, water, forestry, development, land-
use planning, etc.). Land-use planners and EA consultants similarly have a
significant influence on land-use decision-making through their strategic and
project-level work.

All stakeholders should be seen as custodians of biodiversity. It is particularly
important to reach decision-makers and politicians, to impart an appreciation of
the value of direct and indirect functions and services provided by biodiversity,
and to empower them to make sound trade-offs between loss of biodiversity for
short-term socioeconomic benefits.

9. The use of systematic conservation planning products in SEA and EIA is rela-
tively recent, and there are few well-documented case studies in this regard in
South Africa.

The use of systematic conservation planning products at a strategic level and
at a project level should be documented so that their benefits can be clearly
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demonstrated, and any shortcomings can be highlighted and rectified where
possible.

Conclusions

Legislation in South Africa provides strong support for biodiversity conservation.
Environmental legislation to date, however, focuses on EA at a project level (EIA)
and largely ignores strategic EA (SEA). This focus hinders consideration of cumu-
lative impacts, impacts at landscape scale and impacts associated with broader
ecological processes.

EIA in South Africa has shown a number of shortcomings regarding incor-
poration of biodiversity in the past; amongst others assessment of only selective
components of biodiversity, inadequate scoping of biodiversity issues, little con-
sideration of cumulative impacts, problems defining significance of biodiversity
impacts and scant attention to ecological processes. Systematic conservation plan-
ning can address many of these shortcomings in a scientific, explicit and defensible
way. By so doing, it has the potential to facilitate compliance with legal requirements
regarding both biodiversity and EA at strategic and project levels.

Recent changes to land-use planning legislation have provided an opportunity
for biodiversity considerations to be included at a strategic level through SEA linked
to the mandatory preparation of SDFs at a municipal level. This “upstream” con-
sideration of biodiversity in spatial planning has significant advantages over piece-
meal consideration of biodiversity at mandatory, project-level EA. The process
followed in systematic conservation planning is similar in many respects to the
SEA process associated with preparation of SDFs in South Africa. For this reason,
the products of systematic conservation planning have the potential to slot read-
ily into the SEA process and make a valuable contribution to EA at a strategic
level.

Broad-scale systematic conservation planning provides a reliable “red flag”
mechanism at both strategic and project level EAs, assists in screening and scop-
ing, and directs subsequent, more detailed investigations. In fine-scale systematic
conservation planning, products provide a biodiversity scoping surrogate. At all
levels of land-use planning and EA, systematic conservation planning products
encourage proactive and positive planning, prompting consideration of more accept-
able alternatives at the earliest possible stage, by providing sound informants on
biodiversity.

Despite the enormous promise of systematic conservation planning as a tool to
improve the incorporation of biodiversity considerations in EA, there are a number
of challenges related mainly to the translation of scientific information into helpful
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and easy-to-use products, and ensuring that the products of systematic conservation
planning reliably inform the EA and decision-making.
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