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ABSTRACT

Environmental Impact Assessment (EIA) is subject to challenges that undermine this process as
an effective safeguard to biodiversity. Internationally, effective EIA is hindered by the following
issues: a low priority assigned to the consideration of biodiversity and a limited capacity to
carry out assessments; a lack of formalised procedures and inconsistent methodologies to
address biodiversity within the EIA framework; and a lack of formal requirements for post-
project monitoring of biodiversity aspects.

Traditionally effectiveness studies in this regard have focused on evaluating the procedural
aspects of EIA, and have focused less on the substantive outcomes of the post-authorisation
phase of a proposed project. While South Africa has a considerable body of literature pertaining
to the procedural aspects of EIA, there remain two substantial gaps in the literature. Firstly,
there is an evident absence of effectiveness studies in South Africa that focus primarily on
biodiversity-specific procedure. Secondly, almost no research has been conducted in South
Africa which investigates the outcomes of mitigation measures, mandatory monitoring,
reporting and compliance with biodiversity aspects of EIA. This research therefore aims to fill
these gaps by investigating the quality of information generated in five EIAs in the Western
Cape. It also examines the implementation success of mitigation measures aimed at managing
unavoidable impacts in the post-authorisation phase of these projects.

This research has adopted a case study methodological approach. Five EIAs were selected from
a sample of 9. In no order of significance, the variables considered most important in the
sampling protocol were: the presence of a biodiversity-related specialist report; availability of
environmental assessment documentation; overall cases to represent at least two different local
jurisdictions; and the uniqueness of adopted biodiversity-related mitigation measures. The
primary method used to evaluate the quality of biodiversity-related information is a Key
Performance Indicator analysis, whereby the performance of cases is measured against legal
and best-practice reporting principles. The substantive outcomes of EIA have been investigated
by means of site inspections and interviews with key stakeholders.

This research has found that the five cases performed well with complying with best-practice
EIA procedure, indicating a 53% full compliance, 29% partial compliance and 18% of best-
practice principles were not complied with at all. This research has shown that direct impacts
on biodiversity (such as the physical removal of indigenous vegetation) are adequately
identified, and indirect impacts (typically those impacting off-site and on ecological processes)
are poorly identified in EIA. Therefore, the information required to avoid impacts on
biodiversity is available, but this research has found that this information is underutilized in this
regard. Notably, avoidance of impacts was undermined by inadequate site and layout
alternatives and poor decision making in terms of the regular authorisation of irreversible
impacts on biodiversity. Conversely, only 18% of mitigation measures were fully complied with,
36% were partially complied with, and 45% of mitigation measures were not complied with.
These results indicate a poor performance of EIA in the implementation stage of a project
lifecycle. This research has concluded that this is most likely due to a poor conversion of
recommended mitigation measures into conditions of authorisation and a limited capacity of
the competent authority to perform compliance monitoring.
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1. INTRODUCTION AND PROJECT MOTIVATION

1.1 OVERVIEW AND RESEARCH RATIONALE

A large proportion of critical biodiversity areas and threatened ecosystems within the Cape
Floristic Region (CFR) of the Western Cape of South Africa are found on privately owned land
and are therefore seldom appointed a formal conservation status. Increasing land
transformation and the associated degradation of natural systems, primarily in the form of
urban and agricultural development, pose a serious threat to biodiversity, ecological processes
and the maintenance of ecosystem goods and services in these areas. While these threats impact
directly on biodiversity in the CFR, the complex and diverse nature of biodiversity in this region
also requires the consideration of indirect impacts such as the disturbance of natural fire
regimes and reduced connectivity between remnant vegetation patches as a result of
fragmentation. In order to ensure the persistence of biodiversity, Pence (2008) stated that
approximately 30 percent of the landscape outside of protected areas needs to be managed in
accordance with conservation objectives. This therefore places biodiversity directly in the realm
of land-use planning and the regulation of development. There are essentially two avenues by
which biodiversity priorities can be incorporated into decisions regarding changes in land-use:

1. The strategic planning route, via spatial techniques such as Spatial Development
Frameworks (SDF), Environmental Management Frameworks (EMF) or Strategic
Environmental Assessment (SEA); and

2. The reactive, regulatory approach, primarily through the prescribed environmental
impact assessment (EIA) process, but also by means of other land-use controls such as
water licensing or zoning scheme regulations.

EIA can be described as a policy and legislative instrument in that it provides a management
framework for the consideration of all changes incurred on the environment (ecological and
socio-economic) as a result of a project proposal. Strategic planning components can be
incorporated into EIA to aid decision-making and to inform context, which are more commonly
conducted independently of project proposals. However, due to the complex nature of
biodiversity and its interaction with the broader landscape, the consideration of the strategic
implications of a proposal on biodiversity specifically has become a mandatory requirement in
the EIA process in South Africa. Therefore, while the focus of this research will be specifically on
EIA as a management framework, as opposed to SEA, it will not disregard the influence that
strategic or spatial planning has on sound biodiversity management.

Biodiversity mainstreaming through the regulatory EIA route is subject to challenges that
undermine this process as a biodiversity safeguard. In the international arena, effective EIA is
hindered by the following issues: a low priority assigned to the consideration of biodiversity
and a limited capacity to carry out assessments (Treweek, 2001); a lack of formalised
procedures and inconsistent methodologies to address biodiversity in EIA (Geneletti, 2002);
and a lack of formal requirements for post-project monitoring of biodiversity aspects (Treweek,
1996). What is evident from this literature is that much of the research efforts investigating EIA
as a safeguard for biodiversity have focused on the procedural aspects as opposed to
substantive aspects. This remains true in the South African context where much of the research
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has been aimed at investigating report quality and procedural effectiveness of environmental
assessment (Retief, 2007; Sandham and Pretorius 2008; Hulett and Diab (2002) state that
environmental assessment in general demonstrates limited practical concern for the auditing
and monitoring of post-authorisation impacts when compared to the effort that goes into the
EIA stages preceding a decision. In terms of biodiversity conservation in South Africa, there
remains two substantial literary gaps; firstly, very little research has been conducted which
exclusively evaluates biodiversity-specific procedure, and secondly there is a similar absence
relating to the substantive effectiveness of post-authorisation biodiversity outcomes in South
African EIA in general. More specifically, little to no research has been conducted in South Africa
which investigates the outcomes of mandatory monitoring, reporting and compliance with
respect to biodiversity aspects of EIA, and how this relates to attaining biodiversity targets. EIA
places emphasis on the implementation of the mitigation hierarchy in order to achieve
biodiversity targets, and yet the practice typically lacks an adaptive management component
which investigates the appropriateness and effectiveness of such management solutions.
Nevertheless, this industry has experienced rapid development of legislation over the past 20
years, including the development of the framework National Environmental Management Act,
Act 107 of 1998, as well as three successive publications of regulations specifically addressing
EIA procedure. Furthermore, provincial best-practice policy documents have been developed
concurrently with emerging legislation, which give clear guidance on practically all aspects of
EIA relating to biodiversity.

The need for evaluating the performance of EIA as a safeguard to biodiversity in the CFR is of
utmost importance for conservation in South Africa for a variety of reasons; firstly EIA often
represents the only mechanism for protecting biodiversity, and secondly, those threats that
have impacted on many endangered vegetation types of this region may continue to undermine
biodiversity in the absence of effective management.

1.2 RESEARCH QUESTIONS AND OBJECTIVES

The objectives and questions of this research are stated below. Further background and
rationale is provided in Chapter 2 (literature review) and Chapter 3 (research methodology).

The main research question is as follows:

How effective is EIA at mitigating and managing the impacts on biodiversity associated
with development proposals in the Cape Floristic Region (CFR), as exemplified in five
EIAs?

The research objectives are as follows:

Research objective 1: procedural effectiveness

The first objective of this research is to assess and evaluate how well EIA, and associated
conditions of authorisation, address biodiversity considerations in decisions impacting on
changes in land use.

The following are the questions this research aims to address in terms of this objective:

1.1 To what extent do biodiversity specialists and Environmental Assessment Practitioners
(EAPs), or consultants, comply with legal and best-practice requirements for incorporating
biodiversity into EIA?



1.2 To what extent are the full range of impacts on biodiversity as a result of a development
identified in the Environmental Impact Report (EIR), and how well are these mitigated in
the construction and operational phases by means of the Environmental Management
Programme (EMPr)?

1.3 How practical, appropriate and enforceable are biodiversity-specific mitigation measures?

Research objective 2: substantive effectiveness

The second objective of this research is to assess and evaluate how well impacts and mitigation
measures are managed in the selected authorised developments.

The following are the questions this research aims to address in terms of this objective:

2.1 How capacitated are government institutions to perform compliance monitoring of
biodiversity-specific conditions of authorisation?

2.2 To what extent do authorised developments comply with biodiversity-specific mitigation
measures?

2.3 Are the biodiversity-specific mitigation measures working?

1.3 ASSUMPTIONS AND LIMITATIONS

Caution must be applied when extrapolating the findings of this research. While Eisenhardt
(1989) concludes that four to ten cases are appropriate for any case study, the findings of this
research should not be considered standard practice. As this research has adopted a judgement-
based sampling protocol for case selection, the intention is to contribute to the generation of
generalizable theory, by means of multiple methods and triangulation, rather than through
statistical generalizations.

The generalisability of findings may be influenced by overlaps of consultants and specialists.
This is therefore stated here as a potential limitation to the study. Four consultants were
involved in this research. Specifically, the Search & Rescue and Housing Estate EIRs were
conducted by the same consultant. Two specialist were involved in this research. Specifically,
one specialist conducted the botanical reports for the Golf Course & Housing Estate and
Commercial Development cases. Another specialist conducted the botanical reports for the
Industrial Development, Search & Rescue and Housing Estate cases.

As the cases for this research are all contained within the Western Cape, and that decisions
made by the competent authority are made at the level of provincial government, the theory
generated in this research should be interpreted thus, and not for South Africa.

Various components of this research necessitated personal interpretations and value
judgements by the researcher. This includes evaluating the quality of information (done through
a key performance indicator process) produced in the impact assessment process as well as
during compliance inspections. Great care has been taken by the researcher to ensure these
judgments and interpretations were made objectively. Due to the confidentiality of cases and
their associated documentation adopted by this research, the integrity of these judgements
cannot be verified by the reader. However, these judgements are substantiated in-text and in
Appendix 2.



2. LITERATURE REVIEW

Chapter 2 outlines the state of biodiversity specifically in the Cape Floristic Region, as well as
the management tools in place which regulate changes in land-use and impacts on biodiversity.
It begins with a report on the current status of this region’s biodiversity in section 2.1, and also
defines biodiversity terminology which is used throughout this dissertation. This section also
highlights the key ecological drivers of ecosystem functionality and threats to biodiversity in
this region. Ecological functionality drivers and threats to biodiversity represent key
components to be addressed in EIA, and these aspects are discussed in more detail in section
2.2. Section 2.3 then introduces EIA as a management framework in South Africa, as well as the
best-practice reporting requirements for biodiversity in EIA.

2.1 INTERPRETING BIODIVERSITY IN THE CAPE FLORISTIC REGION

Situated at the southern tip of Africa, the Cape Floristic Region (CFR) has long been recognized
for its immense biological diversity and endemism. The CFR covers an area of 87892km? and is
home to over 9000 plant species of which 70% occur nowhere else in the world (Goldblatt and
Manning, 2000). The CFR is also known as the Cape Floral Kingdom and is the smallest, and for
its size, the most biologically rich of the world’s six floral kingdoms (Cowling et al., 1992). This
area has been listed as an Endemic Bird Area (Stattersfield et al, 1998), a Center of Plant
Diversity (IUCN, 1994; WWEF, 1994), a Global Ecoregion (Olson and Dinerstein, 1998) and
contains many statutorily protected areas and Heritage Sites (Cowling, 2003). The exceptional
levels of endemism (Goldblatt and Manning, 2002) together with the immense threats to
biodiversity (Rouget et al., 2003) have resulted in the classification of the CFR as a biodiversity
hotspot (Mittermeier et al., 1998; Myers et al., 2002).

The Cape Metropolitan Area (CMA) is the largest metropolitan within the CFR and its
administrative boundaries span an area of approximately 2460km?2 (Holmes et al,, 2012). The
CMA can be divided into two major geophysical areas, namely the Cape Peninsula mountain
chain and the Cape Flats. The steep, rugged and inaccessible nature of the mountain chain has
largely protected it from urbanisation and as a result, this area still supports some 2585 plant
species in a mere 471km? (Maze et al., 2002). The Cape Flats represent the lowland area of
sandy isthmus between False and Table Bays and, conversely, has been subject to extensive
urbanisation. This has resulted in the transformation of approximately 70% of land in this area
(Maze et al., 2002). As a result, natural habitats in the Lowland areas are restricted to numerous
isolated remnants that can be found in parks, nature reserves, undeveloped spaces,
infrastructure servitudes, corridors and road and freeway verges. Nevertheless, this area
represents a unique concentration of rare and endemic species contained in an urban setting
and supports some 1466 plant species in 1874km?2 with 76 local endemics and 131 Red Data
Book plants (Maze et al., 2002). Outside of the CMA and further north along the west coast
towards Malmesbury, the landscape changes to the undulating hills that are characteristic of the
Malmesbury Shale geology.

2.1.1 Biodiversity Pattern and Process in the Cape Floristic Region

Understanding biodiversity pattern and process and threats to conservation are of upmost
importance when evaluating the effectiveness of environmental assessment in safeguarding

10



biodiversity. Slootweg et al. (2010) emphasise the following three steps when assessing the
probability of predicted impacts having a detrimental effect on biodiversity: 1) define drivers of
change and their temporal and spatial range of influence as a result of a proposed activity; 2) to
identify the ecosystems within this range; and 3) provide definitions of the level of diversity
affected (genetic, species, ecosystem) in each identified ecosystem type. These inputs should be
interpreted in relation to the following aspects of biodiversity:

e Biodiversity pattern (or composition): biodiversity pattern refers to how biological units
are organised in time and space and can be described as static elements of biodiversity
that can be geospatially mapped (Pressey et al., 2007). Biodiversity pattern is the most
commonly known and used aspect of biodiversity and includes: genetic variability
within species or between populations of species; diversity of species expressed in a
variety of different diversity indices; and diversity in types of ecosystems (Slootweg et
al, 2010). Although biodiversity pattern applies to all levels of diversity, in
environmental assessment it usually relates to the ecosystem level of diversity as well as
in cases where critical species are studied at the population and habitat levels (Slootweg
etal, 2010).

e Biodiversity process: biodiversity process refers to the physical, biological or human
processes that are of key importance for the creation and/or maintenance of
biodiversity (Slootweg et al., 2010). Biodiversity process is usually interpreted at the
ecosystem level and may refer to the birth, death and movement of individual
organisms, local extinctions and recolonizations of populations, disturbance such as fire
and herbivory, predation, patch dynamics, seasonal migrations, and adjustments of the
distributions of species to changing climates and speciation (Pressey et al,, 2007). If a
human intervention affects biodiversity process, it should be assumed that such a driver
of change will lead to changes in biodiversity and therefore influence ecosystem services
provided by this biodiversity.

Conservation planning has traditionally focused on lower levels of biodiversity, namely species
and/or populations (Rouget et al, 2003). However, due primarily to the complexity of
biodiversity and the amount of resources required to manage biodiversity at such a fine scale,
surrogates (habitat types/ species assemblages) have been used more recently in an attempt to
reduce complexity and increase the efficiency of biodiversity conservation (Noss et al., 1997).
The conservation of biodiversity in South Africa uses this approach by focusing conservation
efforts on ecosystems and vegetation types.

The vegetation types in the CFR of relevance to this research can be grouped into three major
ecosystem types, namely: 1) midland and mountain fynbos ecosystems, 2) lowland fynbos
ecosystems and 3) Renosterveld ecosystems. Midland and mountain fynbos displays the
highest levels biodiversity (Maze, et al. 2002) and the most vegetation types (see Table 1). The
large diversity of this ecosystem has been partly attributed to the topographically complex
landscapes and sharp altitudinal gradients of these areas. Furthermore, Schnitzler et al. (2011)
identified soil type shifts as the most important cause of speciation among the most abundant
plant families in this region. The relatively uniform edaphic (soil characteristics) conditions and
comparatively fewer vegetation types of the lowland fynbos and Renosterveld ecosystems
appears to be evidence of this phenomenon. Understanding the similarities and differences in
the drivers of ecosystem functionality, threats, key issues and vulnerabilities is of upmost
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importance for effective management and conservation of biodiversity and will therefore be
discussed below.

2.1.1.1 Key Ecological Drivers of Ecosystem Functionality

A major ecological factor for maintaining healthy ecosystem process in the CFR is the presence
of fire and periodic burning of natural vegetation. Post-fire recruitment is caused by fire-
stimulated flowering, fire-stimulated germination by heat or smoke as well as from serotiny
(the fire-stimulated release of seeds) (Manders et al., 1992). Furthermore, the unnatural
succession of fynbos into forest ecosystems has been noted in the absence of fire at various sites
in the CFR. For example, significant areas of Orange Kloof in the CMA have been entirely
converted from fynbos to forest after 50 years of fire suppression, as well as at Swartboskloof
Valley after only 28 years of no fire (Masson and Moll, 1987; Manders et al., 1992). Healthy
Fynbos and Renosterveld ecosystems are therefore naturally maintained in the presence of fire
for two primary reasons: 1) that non-fire adapted species attempting to colonise natural
fynbos/renosterveld territory are unlikely to outlive fire events at the natural frequencies, and
2) fynbos species have a recruitment competitive advantage over non-fire adapted species in
post-fire environments. The three ecosystem types shown Table 1 all require fire for their
persistence over unnatural invaders but the frequency and intensity (fire regime) differs for
each of the ecosystems. For instance, while the ideal fire frequency in the wetter areas of
Renosterveld ecosystems may be between 10-15 years, lowland fynbos ecosystems may require
a fire frequency of 30 years (De Villiers et al., 20016). Despite the fragmented and patchy
landscape of the Lowland Fynbos ecosystem, Cowling and Bond (1991) found that these small
remnants can retain biodiversity processes provided they are subject to the correct fire regime.
Fulfilling a similar role to fire, the presence of grazers and browsers also play an important role
in maintaining natural biodiversity pattern and process by preventing the dominance of either
grasses or understory shrubs respectively.

Table 1: Relevant ecosystems, associated vegetation types, urban cover (%), cultivated cover

(%). degree of natural vegetation containing aliens (%) and total land transformation (%) in the

Cape Floristic Region (Rouget et al., 2003)

Ecosystem Type Vegetation Type Urban Cover Cultivated Natural Vegetation Total Transformed
(%) Cover (%) Containing Aliens (%)
(%)
Midland & Mountain Fynbos 18.24 4.55 77.2 26.31

Peninsula Sandstone Fynbos
Alluvial Fynbos

Granite Fynbos
Grassy Fynbos
Sandstone Fynbos
Lowland Fynbos 60.66 10.92 28.42 76.1
Sand Fynbos
Limestone Fynbos
Renosterveld 0.72 88.15 11.14 89.2

Swartland Shale Renosterveld
Swartland Granite Renosterveld

Of equal importance to managing and conserving healthy ecosystems are the edaphic conditions
- in particular soil characteristics such as nutrient status, depth and water availability (De
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Villiers et al.,, 2005). While Schnitzler et al. (2010) have shown that edaphic conditions drive
diversity through speciation, the implication is that soil conditions largely determine species
composition of communities and the occurrence of rare species. This remains true not only for
the type of vegetation, but also more broadly in determining what type of ecosystem exists on
any given soil environment. While Renosterveld usually occurs on relatively nutrient enriched
soils derived from shales and granite, fynbos vegetation dominates some of the most nutrient
poor soil environments in the world, with particularly low levels of nitrogen and phosphorous
(Witkowski and Mitchell, 1987; Stock et al.,, 1995). Although fynbos dominates low nutrient
environments, Midland and Mountain and Lowland Fynbos ecosystems are limited not
primarily by nutrients but by water, and can replace Renosterveld on clay soils where rainfall
exceeds 600mm per annum (De Villiers, et al. 2016). Additionally, Midland and Mountain and
Lowland Fynbos ecosystem types have further specialised by adapting to different low nutrient
soil environments (De Villiers et al., 2016).

A variety of other factors are important for the persistence of natural ecosystems. For instance,
granite fynbos and other fynbos vegetation types with specific lithologies in the Midland and
Mountain Fynbos ecosystem often depend on dense stands of pioneer plant species in the early
stages of development. These pioneer plants shape favourable nutrient and light environments
and may be present for 4-8 years before being replaced by fynbos. Similarly, the periodic
dominance of renosterbos Elytropappus rhinocerotisas an over-story species naturally occurs to
reset understory plant-plant interactions (De Villiers et al., 2016). In the Lowland Fynbos
ecosystem, population patch size and connectivity with other surrounding limestone
environments is important for maintaining healthy biodiversity.

2.1.1.2 Key Issues, Vulnerabilities and Threats

Rouget et al. (2003) highlight the following two reasons why an understanding of biodiversity
threats must form an essential component of conservation planning and management: 1)
conservation planning must operate within the constraints and limitations of current and future
land-use changes, and 2) the spatial component of current and predicted land transformation
have implications for setting objectives and targets and for implementing conservation
strategies. Generally speaking, urban transformation, cultivation and invasive alien species
represent the three most serious threats to biodiversity in the CFR (Wilcove et al., 1998).
Currently urban development and agriculture alone account for 26% and 35% of land cover in
the CMA respectively (Holmes, et al. 2012). Details of the urban cover, cultivated land, the
degree of alien invasion of natural habitats and total land transformation for each of the
ecosystem types are provided in Table 1 (sourced from Rouget et al., 2003).

The impacts of urban transformation are particularly severe in the Lowland Fynbos ecosystems
- so much so that an area more than the total of all remaining natural habitats needs to be
protected in order to meet conservation targets (Pressey et al., 2003). Urban development and
informal urban sprawl therefore represents the greatest threat to biodiversity in the lowlands
of the CMA. However, the wetlands, sink depressions and moister soil facies of this area are also
used extensively for agriculture (De Villiers et al., 2005). To an extent, the opposite is true for
the Renosterveld ecosystem; while the distance from the city center has saved the Renosterveld
ecosystem from heavy urbanisation seen in the lowlands, fertile soils have resulted in intensive
agricultural practices. Agriculture in the Swartland Coast Renosterveld has resulted in the
transformation of almost 90% of natural habitats, leaving the remnants of this ecosystem
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heavily fragmented (Rouget et al., 2003). Remarkably, the plant species composition of the
fragmented Renosterveld remnants in this area appears relatively unaffected, suggesting that
these remnants play an important role in species-level conservation and in maintaining
Renosterveld biodiversity process (Cowling and Bond, 1991). In contrast to the Lowland Fynbos
and Renosterveld ecosystems, 73% of Midland and Mountain Fynbos ecosystems fall within
statutorily protected areas, namely the Table Mountain National Park, which is the beneficiary
of international, city and national funding resources (Pierce et al, 2002). However, the
exceptional views of the lower mountain slopes of this ecosystem provides prime real-estate
and significant areas of these environments outside of protected areas have been developed.

In addition to urban transformation and cultivation, invasive alien species pose an enormous
threat to biodiversity in the CFR. Invasive alien species erode natural capital, compromise
ecosystem stability and threaten economic productivity of natural ecosystems (Mgidi et al,
2007). Without natural enemies to control them, invasive aliens out-compete indigenous
vegetation for space, nutrients and light (De Villiers et al., 2005). In general, fynbos is more
susceptible to aliens (particularly after physical disturbance and unseasonal and too-frequent
fires), although Renosterveld is susceptible to invasive annual alien grasses that replace and
outcompete indigenous bulbs. The enhanced biomass as a result of dense alien stands increase
the intensity and temperature of fires which, in turn, changes the physical structure and
composition of soil and destroys indigenous seed banks (De Villiers et al., 2016). Specifically,
Limestone Fynbos in the lowlands is especially susceptible to invasion by rooikrans Acacia
Cyclops on deeper sands and valleys between rocky outcrops. Additionally, Sand Fynbos of the
lowlands is also vulnerable to the invasion of Port Jackson Acacia saligna, Eucalyptus
gomphocephala and Leptospermum laevigatumas well as annual grasses (De Villiers et al., 2016).
Midland and mountain fynbos is by far the most heavily affected in this regard and 77.2% of
natural vegetation in this ecosystem contains invasive alien species, although mostly in low
densities (Rouget et al., 2003). This ecosystem is predominantly susceptible to invasion by Pines
and Hakea as well as Eucalyptus on hilly environments. However, long-leafed wattle Acacia
longifolia tends to invade Sandstone Fynbos habitats while bramble Rubus invades Shale,
Ferricrete, Conglomerate and Silcrete Fynbos areas. Black wattle Acacia mearnsii also invades
heavily in riparian areas in the midland and mountain ecosystem (De Villiers et al., 2016).

Other threats to these ecosystems include altered fire regimes, monocultures of indigenous
vegetation and crops, over-harvesting of indigenous plant species, groundwater abstraction,
quarrying for stone and gravel, soil erosion by physical disturbance and the introduction of
invasive alien fauna such as the Argentine ant Linepithmahumile, which can out-compete and
displace important natural pollinators (De Villiers et al., 2005).

2.1.2 Ecosystem Goods and Services

The concept of ecosystem goods and services has received significant attention since the
Millennium Ecosystem Assessment (MA) (2003). Ecosystems have since become well
recognized as vital for maintaining and supporting human well-being, particularly through the
provision of goods and services (Reid et al., 2005). The concept of ecosystem goods and services
is important for the purposes of this research, as impacts associated with developments may
undermine the goods and services of the ecosystem as a whole. Individuals involved in EIA
therefore have an environmental, social and economic responsibility to consider the potential
impacts on ecosystem goods and services as a result of a proposed activity. This subsection will
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therefore briefly highlight the main types of ecosystem goods, a South African example of how
the implementation of this concept has been beneficial as well as the current regulatory and
policy state of ecosystem goods and services in South Africa.

The MA (2003) has identified four primary categories of ecosystem goods and services,
including: i) provisioning services, such as water and food; ii) regulating services such as
disease and flood control; iii) cultural services such as recreational, spiritual and cultural
benefits; and iv) supporting services such as nutrient cycling. Although not identified by the MA,
other categories have been recognized in the scientific literature such as ‘carrying services’
(providing a backdrop or substrate for human activities) or ‘preserving services’ which includes
guarding against uncertainty through the maintenance of diversity (Van Beukering and
Slootweg, 2010). Detailed studies including the economic valuation of these services are
available for the Southern African region (SafMA report) and for the Cape Floristic Region
(Turpie et al., 2003).

An example of the recognition of ecosystem goods and services in South Africa is elaborated on
below in order to highlight the benefit of applying this concept in environmental assessment. In
the South African city of uMhlathuze, biodiversity issues have led to various conflicts due to the
poor socioeconomic climate of the area. In the classic ‘development’ versus ‘conservation’
debate, the local municipality is mostly in favour of development. In order to avoid delays
associated with EIAs in biodiversity hotspots such as the uMhlathuze catchment area, the local
authority opted to undertake a SEA. Rather than identifying strict no-go areas for development,
the SEA emphasized the ecosystem services provided to the Municipality free of charge. These
included water supply, water regulation, flood and drought management and nutrient cycling.
The valuation process estimated the total value of ecosystem services provided by all
catchments to be R1.7 billion. This approach was well received by the local politicians and
resulted in the identification of the following: i) sensitive ecosystems which should be avoided;
ii) supporting areas to link important ecosystems; iii) acceptable areas for development; iv) and
measures for the effective management of these areas to ensure for the survival of key
biodiversity assets (Van Beukering and Slootweg, 2010).

Van Beukering and Slootweg (2010) state that ecosystem goods and services are most
appropriately mainstreamed through strategic planning processes, such as SEAs. An
appropriate tool in the South African context might therefore be bioregional plans. However,
very few bioregional plans have been produced in South Africa, and therefore have very little
influence on decisions made regarding environmental authorisation for EIAs. Furthermore,
NEMA and the associated EIA regulations (RSA: DEA, 2014) provide little to no compelling
requirements for the consideration of ecosystem goods and services in EIA. The available policy
in the Western Cape represents the most influential source of guidance on incorporating
ecosystem goods and services in EIA. Most notably, the DEA&DP’s official guideline for involving
biodiversity specialists in the Western Cape recommends the consideration of ecosystem goods
and services at all stages of report production. The consideration of ecosystem goods and
services is incredibly important as a means to translate the environment into societal benefits.

2.2 BIODIVEVERSITY MAINSTREAMING AND TOOLS FOR CONSERVATION

This section will cover the various laws, policies and planning tools that streamline the
conservation of biodiversity in the Western Cape. This section begins by introducing the
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international platform (section 2.2.1) upon which South Africa’s conservation legislation and
policy is based. South Africa’s legal and policy framework relating specifically to the
conservation of biodiversity is then elaborated on in section 2.2.2, and includes, inter alia,
details on South Africa’s National Biodiversity Assessment and National Biodiversity Strategic
and Action Plan. This section also discusses South Africa’s tools for biodiversity planning, and
includes details on informative (systematic biodiversity planning) and prescriptive (land use
planning) planning components. Legislation and policy relating to EIA is intentionally omitted in
this section and included in section 2.3

2.2.1 International Agreements and the Origins of Biodiversity Conservation in South Africa

The South African National Biodiversity Institute website (SANBI, 2014) describes biodiversity
mainstreaming as:

“the process of incorporating biodiversity considerations directly into the policies and planning
of business or industry and organs of state. Mainstreaming biodiversity ensures that addressing
development needs and protecting the environment is not an either-or situation, but rather that
development is supported by the sustainable use of natural resources”.

The root of contemporary biodiversity mainstreaming in South Africa can be traced to the
ratification of the Convention on Biological Diversity (CBD). South Africa signed as a party to the
CBD in 1992 and has as such agreed to implement policies to protect and monitor the
components of biodiversity at three defined levels, with a particular emphasis on those which
offer the greatest potential for sustainable use and those requiring urgent conservation
measures. The three levels of biodiversity determined by the CBD (1992) that require
protection and monitoring are:

1. Ecosystems and habitats containing high diversity, large numbers of endemic or threated
species, or wilderness; required by migratory species; of social economic, cultural or
scientific importance; or, which are representative, unique, or associated with key
evolutionary or other biological processes;

2. Species and communities which are: threatened; wild relatives of domestic or cultivated
species; of medicinal, agricultural or other economic value; or social, scientific, or
cultural importance; or importance for research into the conservation and sustainable
use of biological diversity, such as indicator species; and

3. Described genomes and genes of social, scientific, or economic importance.

The CBD (1992) is founded on three primary objectives, which can easily be linked with the
social, ecological and economic pillars of sustainable development. Firstly, the ‘ecological’
objective outlined by the CBD is the conservation of biological diversity which serves to
maintain future options for human development and more importantly in maintaining Earth’s
life-support systems. Secondly, the biodiversity objective relating to the economic pillar of
sustainable development is the sustainable use of components of biodiversity. This objective
aims to recognize livelihood opportunities that arise from biodiversity without jeopardising the
same opportunities for future generations. Lastly, the objective provided by the CBD relating to
social sustainability is the fair and equitable sharing of benefits that arise from the use of
genetic resources.
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Similar to the three pillars of sustainable development, the three biodiversity objectives of the
CBD are intimately linked and cannot be considered independently. For example, the fair and
equitable use of biodiversity contributes to the conservation of biodiversity, and the sustainable
use of biodiversity contributes to intergenerational equity, and so forth. Because the concept of
sustainable development and the objectives of the CBD stress the interconnectedness of social,
economic and ecological components, they have become vulnerable to distortion by special
interest groups. For example, Slootweg et al. (2010) have noted that decision-makers in
different administrative jurisdictions around the world often misinterpret this representation of
connectedness in order to create trade-offs between the biodiversity objectives. The authors go
on to state that the problem lies in a poor consideration of the time factor and in the distribution
of power and benefits. Making trade-offs between biodiversity objectives is essentially
transferring the costs to future generations or to remote stakeholders elsewhere. The trade-offs
for developing countries such as South Africa often impact negatively on biodiversity as a result
of the proportionally larger value placed on economic development. In an effort to overcome
this, the ecosystem approach was endorsed by the CBD in 2000 (Decision V/6) which explicitly
states that humans and their cultural diversity are an integral component of many ecosystems.
The ecosystems approach is essentially a strategy for the integrated management of land, water
and living resources in order to promote conservation and the sustainable use of natural
resources in an equitable way (CBD, 2000). The application of the ecosystem approach can
prevent the abovementioned trade-offs and associated costs through its aim of achieving a
balance between the three objectives of the convention. This approach has meaningful
implications for South Africa and has been recognized by the World Summit on Sustainable
Development as an important instrument for enhancing sustainable development and poverty
alleviation (CBD, 2004). The ‘landscape approach’ adopted by South Africa followings the same
theory and will be discussed later in the sections dealing with the policy context.

The mechanisms for achieving the objectives of the CBD in South Africa can be closely related to
the Articles provided by the CBD. In order to guide signatories on their selection of mechanisms
for the conservation of biodiversity, specific provisions are provided in these Articles (CBD,
1992). The articles provided by the CBD which are of relevance to this study are:

(1) Article 6 - General Measures for Conservation and Sustainable Use: states that South Africa, as
a signatory, shall in accordance with its particular conditions and capabilities, develop
national strategies, plans or programmes for the conservation and sustainable use of
biological diversity. The national plans referred to in this article are the National
Biodiversity Strategy and Action Plans (NBSAP) that each party is expected to submit to the
convention. NBSAPs can be valuable tools to conservationists as they contain large amounts
of information on biodiversity status and policies implemented.

(2) Article 7- Identification and Monitoring: states that all signatories of the convention shall
identify components of biological diversity important for conservation and sustainable use,
as well as processes and categories of activities which have or are likely to have significant
adverse effects on the conservation and sustainable use of biodiversity. Furthermore,
signatories are required to monitor, through sampling or other techniques, key components
of biological diversity as well as to maintain biological diversity in response to the
monitoring programme.

(3) Article 14 -Impact Assessment and Minimizing Adverse Impacts: states that all signatories
shall introduce appropriate environmental impact assessment of its proposed projects that
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are likely to have a significant adverse effect on biological diversity with a view to avoiding
or minimizing such affects and to allow for public participation in this process.

As a signatory to this convention, South Africa has agreed to fulfil the provisions of the three
articles mentioned above. These provisions have shaped the current operation of biodiversity
planning, policy and legislative developments aimed at the conservation of biodiversity.

2.2.2 South African Biodiversity Conservation Legislation and Policy

Although the CBD is a non-binding agreement, its tenets can be found throughout South African
legislation. The Constitution of the Republic of South Africa is the overarching legislative tool,
which sets out basic environmental rights and defines the roles and responsibilities of
government spheres in environmental conservation. In order to give legislative effect to the
environmental right, the National Environmental Management Act (107 of 1998) (NEMA)
provides the framework for environmental conservation by defining principles and procedures
for environmental management, assessment and governance. The key policy tools relating to
biodiversity conservation are legislated in two specific environmental management acts
(SEMAs) which operate within the NEMA framework, namely the National Environmental
Management: Biodiversity Act (14 of 2009) (NEMBA) and the National Environmental
Management: Protected Areas Act (57 of 2003) (NEMPAA). The provisions of these acts and the
requirement for South Africa to fulfil the Articles of the CBD has resulted in the publication of
five key policy tools: the National Biodiversity Assessment, the NBSAP, the National Biodiversity
Framework, Bioregional Plans and the National Protected Areas Expansion Strategy. The
development of most of the abovementioned policies is to a large extent the responsibility of
SANBI, which has the primary role of providing technical expertise on biodiversity matters in
South Africa, including the coordination of biodiversity research, monitoring and reporting.
SANBI also provides knowledge and information, gives planning and policy advice and pilots
best-practice management models. Although the abovementioned policy tools are mostly of a
proactive planning nature, they are of relevance to this study as they are used extensively to
inform regulators, consultants and specialists in reactive project level assessments and will
therefore be discussed in detail below.

The National Biodiversity Assessment (NBA) (Driver et al., 2011) was completed in 2011 after
the first edition in 2004. The NBA represents one of the most significant contributions to
biodiversity mainstreaming in South Africa to date. The purpose of the NBA is to fulfil Article 7
of CBD relating to the identification of components of biodiversity important for conservation
and sustainable use. The NBA assessed the state of South Africa’s biodiversity and emphasized a
spatial representation of biodiversity information for both ecosystems and species (Driver et al,,
2011). The outcomes of the NBA are used extensively in all avenues of biodiversity

mainstreaming and form the basis for conservation in South Africa. The NBA therefore
effectively represents the beginning of spatial biodiversity planning in South Africa.

The NBA is central to SANBI's mandate to monitor and report regularly on biodiversity
information. It includes two headline indicators that are assessed across all environments,
namely ecosystem threat status and ecosystem protection level (Driver et al., 2011). Threat
status is traditionally compiled at the species level in the form of national or global Red Lists
that draw attention to specific species threatened with extinction. Assessing threat status and
protection levels at the ecosystem scale allows for a landscape approach to managing and
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conserving biodiversity. Assessing ecosystem threat status begins with determining the
ecological condition of all remaining vegetation; the NBA uses a condition status of good, fair or
poor. The proportion of each ecosystem type that remained in good condition was then assessed
against a series of thresholds. Firstly, the biodiversity target (BT) threshold, which is defined by
Driver et al. (2011: p. 39) as “the minimum proportion of each ecosystem type that needs to be
kept in a natural or near-natural state in the long term in order to maintain viable
representative samples of all ecosystem type and the majority of species associated with those
ecosystems”. These targets are calculated based on species richness and values range from
between 16% and 36% of the original extent of each ecosystem type (Driver et al,, 2011). Any
ecosystem type with a total area less than the BT is classified as critically endangered (CR) and
the persistence of biodiversity pattern within such an ecosystem will be significantly at risk.
Secondly, anything between BT and (BT+15%) is classified as endangered (EN). Finally,
anything between (BT+15%) and the ecological function threshold (generally 60%) is classified
as vulnerable (VU) and the persistence of biodiversity process will be significantly at risk for
any ecosystem below this threshold. Anything above the ecological function threshold is
classified as least threatened (LT). This information is displayed graphically below in Figure 1
(sourced from Driver et al.,, 2011).

Criticall
y Endangered Least Threatened
Endangered
Biodiversity BT+15% Ecological
Target (BT)* Function

Threshold™**

*This is a threshold for representation of biodiversity pattern. Set at 20% if insufficient data to determine
ecological differentiated biodiversity targets per ecosystem type
** This is a persistence threshold. Usually 60%

Figure 1: A graphical representation of biodiversity thresholds (sourced from Driver et al.,

2011))

A “threatened ecosystem” is a term used to encompass CR, EN and VU ecosystems, which are
defined by NEMBA (s52 (2)) as:

o (Critically Endangered: are those ecosystems that have undergone degradation of
ecological structure, function or composition as a result of human intervention and are
subject to an extremely high risk of irreversible transformation;

o Endangered: refers to those ecosystems that have undergone degradation of ecological
structure, function or composition as a result of human intervention, although they are
not critically endangered ecosystems; and

e Vulnerable: are those ecosystems that have a high risk of undergoing significant
degradation of ecological structure, function or composition as a result of human
intervention, although they are not critically endangered or endangered.

The NBA used this method for determining the ecosystem threat level for all identified
ecosystems in South Africa. In terms of section 52 of NEMBA, a formal list of all threatened
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ecosystems has been published (GN 1002 in GG 34809 of 9 December 2011). Furthermore, a list
of all threatened and protected species has also been published (GNR151 and GNR 152 in GG
29657 of 23 February 2007) in terms of section 56 of NEMBA.

The National Biodiversity Strategy and Action Plan (NBSAP) (2005) should be considered a
sister document to the NBA. The contribution of threat status by the NBA is certainly important
for conservation, but alone gives limited direction for conservation action. For example, while

critically endangered and endangered ecosystems will always form part of priority areas for
preventing further loss or degradation of habitat, there are many least threatened ecosystems
that play a vital role in maintaining biodiversity process and connectivity between areas of
biological importance. The role of NBSAP is therefore to fulfil Article 6 of the CBD relating to the
development of a national plan for the conservation and sustainable use of biodiversity. This is
done by setting an overall goal which is guided by a series of strategic objectives and priority
actions to meet long term (15 year) targets (NBSAP, 2005).

The National Biodiversity Framework (NBF) is essentially a statutory plan of the NBA and
NBSAP, as required in terms of section 38 of NEMBA. The NBF draws on key elements of the
NBA and NBSAP and focuses attention on the immediate priorities, both spatial and thematic,
over a five year period. Furthermore, a vitally important role of the NBF is allocating and
coordinating the efforts of all government bodies and institutions responsible for the
conservation of biodiversity. The NBF differs from the NBA and NBSAP in that there is an
emphasis on coordinating biodiversity conservation and development, and statutorily informs
the location and type of development and the consumption of natural resources associated in
the development process. The NBF is important for the purposes of this research as it places an
obligation on the relevant authorities to consider the alignment of any decisions impacting
biodiversity with the NBF, such as environmental authorisation for development applications.
As the NBF is informed by the NBA and NBSAP, decision-making is required to consider
threatened ecosystems and species and its alignment with biodiversity spatial planning.

Bioregional Plans are policy documents created for specific bioregions as determined by the

national or provincial environmental minister. The details and contents for these plans are
provided for by NEMBA. Bioregions are geographical areas that contain several nested
ecosystems and are characterised by articular landforms, vegetation cover, human cultures and
history. As such, measures for the effective management of biodiversity in these areas are
generally relatively standardised for any given bioregion. As bioregional plans are governed by
the NBF, any decisions impacting on biodiversity must be aligned with its contents. Therefore,
there is enormous potential for bioregional plans to act as a safeguard to biodiversity. However,
the uptake of this policy tool has been limited; to date, the Nelson Mandela Bay Municipality
have the only draft bioregional plan in South Africa.

The National Protected Areas Expansion Strategy (NPAES) is a policy tool aimed at conserving
biodiversity through increasing the area of land statutorily protected against future
development. Nationally, only 6.5% of land is conserved in protected areas (DEA, 2010), which
falls dramatically short of the latest target adopted by the CBD 10 in Nagoya (the 2010 Aichi
Target) of 17%. Furthermore, the current conservation estate is not representative of national
biodiversity pattern. For example, in the CFR, the Cape Lowlands represents one of the most
threatened regions in South Africa and should constitute a priority for protected areas
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expansion, yet no funding from national or provincial government has been allocated towards
expanding protected areas in this region (Holmes, 2012).

Holmes (2012) identifies two primary causes for the failure of the NPAES in the City of Cape
Town (CCT) and in municipalities in general. Firstly, the emphasis on the economic viability of
actions associated with the NPAES results in the selection of cheap, rural and remote land which
is subject to relatively low development pressures and often does not represent land important
for meeting targets of biodiversity pattern. Secondly, the failure to implement such policies in
heavily degraded areas such as the Cape Lowlands is exacerbated by a poor recognition given to
the potential role of local government in the NBF; as priority actions for biodiversity
conservation are the mandate of national and provincial government only, local government has
limited influence on implementing conservation in their areas of jurisdiction, which most often
experience the highest rates of development.

The NPAES has implications for this research as protected area expansion targets can be
achieved reactively through biodiversity stewardship agreements. There are a range of
agreements available in South Africa for promoting biodiversity stewardship (see Table 2),
varying in protection status and government input. NEMPAA provides the legislation for the two
highest levels of biodiversity stewardship, which are Nature Reserves and Protected
Environments. In addition to providing the highest level of legal protection against land-use
changes, these forms of biodiversity stewardship are also associated with the most government
support, typically in the form of financial, technical and managerial assistance (SANBI, 2014).
Biodiversity Management Agreements and Biodiversity Agreements have no binding
restrictions on the use of land and are associated with less protection. As these types of
biodiversity stewardship agreements are not legislated through NEMPAA, they are not subject
to the same regulations and standards of Nature Reserves and Protected Environments. The
details and restrictions associated with Biodiversity Management Agreements and Biodiversity
Agreements are dependent on the co-operation of the landowner and are usually determined on
a case-by-case basis. Due to the non-binding nature of Biodiversity Agreements and Biodiversity
Management Agreements, these stewardship agreements do not contribute to South Africa’s
national conservation estate.

While all biodiversity stewardship agreements are encouraged voluntarily by national
conservation agencies, such agreements may also be conditional on the authorisation of
development applications (see section 2.3.2 for the authorisation process). As such, the
authority tasked with managing national parks, South African National Parks (SANParks), is
required to comment on such development applications to provide insight into the implications
such a project has on the goals and objectives of the NPAES.
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Table 2: A summary of the mechanisms for biodiversity stewardship in South Africa (sourced
from SANBI, 2014).

Type of Legal Mechanism Typical Binding on the Binding on the
Agreement Contract Length Property Landowner
Nature Reserve [National Environmental  30-99 yearsorin Protected area Contract
Management: Protected  perpetuity declaration and title agreement
Areas Act 57 of 2003 deed restriction
Protected National Environmental =~ Minimum of 30  Protected area Contract
Environment Management: Protected  years declaration and title ~ agreement
Areas Act 57 of 2003 deed note
Biodiversity National Environmental ~ 5-10 years Not binding Agreement
Management Management: Biodiversity governed by the
Agreement Act 10 of 2004 Biodiversity Act
Biodiversity Contract Law 5-10 years Not binding Contract
Agreement agreement
Biodiversity Informal Agreement Not binding Not binding
Partnership
Areas

2.2.3 Systematic Biodiversity Planning

Driver et al,, (2011: p180) define systematic biodiversity planning as, “A scientific method for
identifying geographical areas of biodiversity importance. It involves: mapping biodiversity
features; mapping a range of information related to these biodiversity features and their
ecological condition; setting quantitative targets for biodiversity features; analysing the
information using software linked to GIS; and developing maps that show spatial biodiversity
priorities”.

Possibly the most useful output of systematic biodiversity planning to conservationists are fine-
scale spatial representations of biodiversity priority areas. Biodiversity priority areas include
CR and EN ecosystems, as well critical biodiversity areas (CBA) and ecological support areas
(ESA) (Driver et al.,, 2011). CBAs are areas important for biodiversity conservation and must be
safeguarded in their natural state in order to meet the biodiversity goals of representivity
(pattern) and persistence (process) (Ralston et al., 2009). CBAs include three types of areas: 1)
areas requiring safeguarding in order to meet national biodiversity targets; 2) areas required to
ensure the continued existence and function of species and ecosystems, including the delivery of
ecosystem services; and 3) special habitats or locations where species of special concern occur.
ESAs are additional supporting zones aimed at maintaining biodiversity process and preventing
loss of CBAs (Maree and Vromans, 2010).

Systematic biodiversity planning was undertaken as a part of the NBA, and since then most
provinces have developed, or are in the process of developing, CBA and ESA maps. However, the
responsibility for producing fine-scale systematic biodiversity plans generally lies with local
government. The City of Cape Town have implemented fine-scale systematic biodiversity
planning, the primary product of which is the Biodiversity Network (BioNet). As the production
of BioNet has been closely aligned with national legislation and policy, the incorporation of this
plan into the SDF has been relatively successful, especially outside the urban edge (Holmes,
2012). Fine-scale systematic biodiversity planning in South Africa has also received
international support; for example, the Cape Action Plan for People and the Environment
(C.A.P.E) (Pence, 2008) is a partnership project between the provincial conservation agency,
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CapeNature, the Global Environment Facility and SANBI. C.A.P.E has produced fine-scale
systematic biodiversity plans for nine municipalities in the CFR. As noted by Holmes (2012),
fine-scale systematic biodiversity plans can be subject to conflicts with land use designations
made by municipal SDFs. This author goes on to state that these conflicts will only be resolves
through the impact assessment process.

A well-known criticism of the impact assessment process is that it is mostly carried out
reactively at the project level and fails to account for the broader context in which the
application occurs (Ralston et al., 2009). Given the ability of CBA and fine-scale maps to identify
off-site and/or cumulative impacts of a proposed development, these instruments can therefore
dramatically assist EIA with fulfilling its central, if neglected, role as a safeguard to threatened
biodiversity (IAIA, 2005). It has been noted by a variety of authors (De Villiers, 2003; Brownlie
et al,, 2005; De Villiers and Hill, 2008) that even the use of broad-scale systematic biodiversity
planning can introduce significant improvements to the quality of impact assessment and can
help stem biodiversity loss in off-reserve contexts. The use of fine-scale systematic biodiversity
plans such as CBAs can improve the effectiveness of EIA as a biodiversity safeguard in a number
of ways. This includes presenting a readily available red-flag system, providing a strategic
overview of a project’s biodiversity context, and in supporting ecosystem-scale assessment and
evaluation of potential impacts in project-level environmental assessments (Ralston et al,
2009). Furthermore, the use of CBA maps is advocated by the Fynbos Forum Ecosystem
Guidelines for Environmental Assessment in the Western Cape (De Villiers et al.,, 2005) in a
proactive approach by supporting biodiversity-conscious planning and design at the earliest
stage of project development.

2.2.4 Land Use Planning

Land use planning is the mandate of local government, however provincial and national
government are occasionally called on for support in this process. Land use planning in South
Africa includes forward-looking, informative aspects such as spatial planning as well as
prescriptive tools pertaining to land use management. Both the informative and prescriptive
aspects of land use planning play a significant role in biodiversity conservation and are
therefore discussed below.

Although prescriptive land use management tools such as zoning schemes and title deed
restrictions have obvious implications for changes in land use and biodiversity conservation,
they are of little relevance to this study. As the consideration of applications to rezone or
remove title deed restrictions depends on the same factors that are dealt with in the EIA
process, these two processes are almost always dealt with concurrently. Furthermore, the
approval of a rezoning or removal of title deed application is generally dependent on receiving
environmental authorisation in terms of section 24 of NEMA. This is because successful
applications for rezoning or the removal of title deed restrictions do not exempt the landowner
from receiving environmental authorisation for the intended activity. This setup is therefore
highly beneficial to the conservation of biodiversity as it requires landowners to provide an
environmental motive for their applications to rezone or remove title deed restrictions.

Spatial planning and the policy tools that arise from this practice have significant potential to
influence biodiversity conservation at the municipal level and to inform decision-makers in
project level assessments. The policy tool with the most potential to implement projects at the
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municipal level is the integrated development plan (IDP), which is essentially a five year
municipal business plan. However, Holmes (2012) notes that none of the focus areas in the City
of Cape Town IDP includes management or conservation of the natural environment as a key
element. The implications of this are profound and the result is no allocated budget for
biodiversity conservation in the City of Cape Town. Furthermore, the local conservation sector
in this area, the Biodiversity Management Branch (BMB), is heavily under-resourced and its
ability to utilize spatial planning to influence biodiversity conservation in the City of Cape Town
is undermined by a lack of financial support and recognition in the IDP. Notwithstanding, the
conservation sector has managed to influence the IDP through associating conservation with
municipal goals, such as directly linking natural resource management and job creation with the
IDPs strategic focus area of ‘an opportunity city’ (Holmes, 2012).

Another way for the conservation sector to influence spatial planning is through a policy tool
embedded within the IDP, the Spatial Development Framework (SDF). The SDF is essentially a
spatial plan that represents areas best suited to urban development as well as areas that should
be protected against development (City of Cape Town, 2013). In this way, it provides guidance
to decision-makers regarding the appropriateness of development proposals as well as to
private investors regarding the most viable investment options. The BMB has had relative
success with integrating conservation concerns into the SDF through fine-scale systematic
biodiversity planning.

2.3 ENVIRONMENTAL IMPACT ASSESSMENT

Since the elaboration of the concept of sustainable development in the Brundtland Report
(WCED, 1987), there was a growing realization in the world of the need for an integrating
framework to deal with social, economic and environmental factors in project level
assessments. The legal home for such a framework in South Africa is contained within Chapter 5
of NEMA, which states the primary objective of integrated environmental management (IEM) as
(NEMA s23(b)):

“To identify, predict and evaluate the actual and potential impact on the environment,
socioeconomic conditions and cultural heritage, the risks and consequences and alternatives
and options for mitigation of activities, with a view to minimising negative impacts, maximising
benefits, and promoting compliance with the principles of environmental management”..

While IEM encompasses a range of different tools for achieving the abovementioned objective,
the tool of most relevance to this research is that which applies to reactive project-level
development applications. NEMA has defined Environmental Impact Assessment (EIA) as the
prescribed tool for assessing and evaluating the potential impacts associated with development
applications. The process of assessment involves impact identification (typically through the
provision of scientifically credible data) as well as the process of impact evaluation, which is
predominantly driven by social variables such as values, preferences and ethics (Hill, 2005). As
biodiversity conservation is a process dependent on assessment and evaluation, understanding
these components is vitally important when investigating the effectiveness of EIA as a
biodiversity safeguard. Therefore, in the context of biodiversity, this section will discuss the
theoretical basis upon which best-practice EIA operates as well as the procedural framework
for EIA in South Africa.
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2.3.1 EIA’s Purpose and Effectiveness

Since the first formal establishment of EIA by the US National Environmental Policy Act (NEPA),
the speed at which EIA spread internationally resulted in limitations in procedural provisions
for, and effectiveness of, EIA in different jurisdictions (Cashmore, 2004). This is partly due to the
inconsistency in EIA methodologies and lack of reporting on the effectiveness of methodologies
and outcomes, which greatly hampers the accumulation of knowledge and growth of best-
practice EIA (Slootweg et al., 2010). Another reason is that the objectives of EIA practice are
often poorly defined and vary greatly in different jurisdictions.

While specific objectives are rarely identified, it is more common that EIA is conducted through
a multi-objective philosophy (Brown and Hill, 1995). Traditionally, a major objective of EIA is
viewed as the provision of environmental advice to decision-makers (Hill, 2005; Jay et al,,
2006). Another universal objective of particular relevance to this research relates to the use of
EIA to mitigate environmental effects of projects (Jay et al.,, 2006). While these two objectives
are common in the practice of EIA throughout different countries and administrative
jurisdictions, many other objectives have also been incorporated that are not necessarily as
widely practiced. Examples of such objectives include those relating to changing the nature of
decision-making and those relating to ElAs ability to interact with the design process.

Since its global uptake, there has been no shortage of studies into how effective EIA has been in
meeting the procedural requirements as determined by different administrative jurisdictions
and regulatory bodies. The process of investigating the degree to which EIA achieves its
procedural requirements is known as the ‘procedural effectiveness’ of EIA (Jay et al., 2006). The
evaluation of EIA procedure in South Africa has received considerable attention and has been
marked by three successive publications of EIA regulations since the promulgation of NEMA in
1998. However, increasing attention is being placed on evaluating EIA according to more
substantive outcomes, such as whether EIA is resulting in the kind of outcomes that are typically
sought (Cashmore et al., 2008). In the realm of EIA effectiveness, developing theory on the
substantive effectiveness of EIA is the process of evaluating the outcomes, or the degree to
which objectives are attained.

Evaluating the substantive effectiveness of EIA is essentially aimed at determining how much of
a difference EIA is actually making (Jay et al., 2006). However, it is difficult to define, in a
measurable way, the various aspects of environmental quality that might be improved as a
result of EIA. This issue is confounded by the elusive concept of sustainable development, which
is increasingly being adopted as the primary goal of EIA, but remains poorly defined (Jay et al,,
2006). Conceptually there has been a shift in sustainable development theory. Conventional
theory, as represented by the ‘venn diagram’ model, suggest that sustainable development
practices should strive to achieve a balance between social, economic and ecological aspects
(Slootweg et al., 2010). A more contemporary notion of sustainable development is represented
by a ‘nested egg’ model, whereby environmental aspects fully encompass social and economic
components. This model is based on the principle that all economic activities should be aimed
towards social progress and that this must be achieved within environmental limits.

Sustainable development is ensured in South Africa primarily by NEMA. Section 2 of NEMA sets
out the principles by which environmental management must be practiced, and many of these
are specifically aligned with the notion of sustainable development. For example, section 2(3) of
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NEMA states that, “development must be socially, environmentally and economically
sustainable” (NEMA 107 of 1998). While NEMA principles set out the broad framework by
which environmental management must be practiced, sustainability assurance in South African
EIA is primarily achieved through the generation of scientifically credible data. South African
EIA typically strives to achieve its objectives by providing clear, well organised information on
the environmental effects, consequences and risks of development proposals. The generation of
information in EIA is controlled by specific procedures, which in the case of South Africa is
legally regulated by NEMA. Furthermore, EIA procedure in South Africa is guided by a suite of
best-practice policy documents, which too have the primary objective of achieving sustainable
development. Lafferty and Hovden (2003) identify environmental policy integration into non-
environmental policy sectors (such as development regulation) as a defining feature of
sustainable development. Therefore, complying with EIA procedure and best-practice policy is
of utmost importance for achieving EIAs primary purpose of ensuring sustainable development.

2.3.2 EIA Procedure and Best-Practice in South Africa

In South Africa, it is NEMA that sets out the framework for IEM in general, while the EIA
regulations (RSA: DEA, 2014) set out the specific procedural requirements relating to EIA.
These regulations contain the following important procedural provisions: timeframes; general
requirements; standards for authorisation applications; provisions for auditing compliance with
environmental authorisations/environmental management programmes; as well as the
provisions for public participation in EIA. An important aspect of EIA in South Africa is that
applications must be compiled independently by an Environmental Assessment Practitioner
(EAP) (RSA: DEA, 2014; reg. 14). The EAP should have no vested interests in decisions
regarding project authorisation and are ethically bound to represent the best interests of the
environment (that is, the biophysical and socio-economic environment). The procedural
requirements for incorporating biodiversity into EIA will be discussed below in terms of
assessing impacts, planning for management as well as how this relates to decision-making and
public involvement.

2.3.2.1 Environmental Impact Assessment

The first step in the lifecycle of a development application process is determining the need for,
and the scale of, an EIA. This process is internationally recognized as the screening stage and
should take place concurrently with project conception (Brownlie et al.,, 2006). While NEMA's
duty of care provision (s28) requires all persons to legally inquire into any potentially
environmentally harmful actions, the screening process in South Africa is streamlined by the
production of lists of activities that are known to have a significant detrimental effect on the
environment. Three lists of activities are regulated which categorise impacts in terms of their
scale and significance, which in turn inform the level of assessment to be undertaken. South
African legislation distinguishes between relatively low-impact activities (listing notice 1 and 3)
requiring the proponent to undertake the less intensive Basic Assessment Report (BAR) and
relatively high-impact activities (listing notice 2) which require the full Scoping and
Environmental Impact Report (S&EIR). The requirements of the full S&EIR will be emphasised
in this research as it is assumed that these will adequately encompass all procedures relating to
biodiversity in EIA. Significantly, certain geographically distinct activities contained in listing
notice 3 will always trigger if they occur within CBAs or ESAs as identified by recognized
conservation plans and bioregional plans. Furthermore, listing notice 3 also contains activities
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that are known to be harmful in critically endangered and endangered vegetation as determined
by the NBA. These provisions therefore represent an important regulatory mechanism which
incentivises impact avoidance through planning and design. This provides a good example of
how procedural provisions can contribute to the conservation of biodiversity.

The term ‘fatal flaw’ is often used by best-practice literature and should be identified in the
screening stage to evaluate whether or not an identified impact would have a ‘no-go’ implication
for the project (Brownlie, 2005). In terms of biodiversity, fatal flaws are usually associated with
impacts that result in the irreplaceable and/or irreversible loss of biodiversity (DEADP, 2011).
A pre-application biodiversity-specific screening process is advocated by the Fynbos Forum
Ecosystem Guidelines for Environmental Assessment in the Western Cape (De Villiers et al,,
2005),which involves the use of spatial biodiversity plans to identify site-specific opportunities
and constraints at the conception of the proposal. The benefit of this approach is two-fold;
firstly it contributes significantly to avoiding impacts through planning and design and secondly
it improves the efficiency of EIA by identifying obstacles prior to the application that would
otherwise result in delays and additional costs to the project proponent (De Villiers et al., 2016).

Once the EAP has determined the level of assessment to be undertaken in the screening process,
a pre-feasibility study is to be undertaken which is internationally recognized as the scoping
stage. Slootweg et al. (2010) emphasise the importance of biodiversity scoping because it is at
this stage where the necessary quality and quantity of biodiversity input is determined.
Therefore, it is at the outset of the scoping stage that the EAP must consider the appointment of
a biodiversity specialist. The triggers for involving a biodiversity specialist are, inter alia: legal
triggers (removing or trading of threatened vegetation); lack of information; potential threats to
important biodiversity pattern, process and/or ecosystem services or any other situation where
the receiving environment is subject to potential threats as a result of the activity (Brownlie et
al.,, 2006).

The role of the biodiversity specialist at the scoping stage should be reflective and advisory by
providing insight into key biodiversity issues and aspects of the development that will require
further investigation. At this stage, the specialist must also provide insights into indirect
impacts (the physical footprint of non-project activities, for example off-site impacts or the
disturbance of ecological processes such pollination or fire) and cumulative impacts (the
contribution the proposal makes towards overall impacts occurring in the project landscape) as
a result of the proposal (Hardner et al., 2015). Biodiversity scoping should not be a quantitative
undertaking by the specialist, but rather a process to identify biodiversity aspects which will
require further detailed (often quantitative) investigation in the impact assessment process
(Brownlie et al., 2006).

The EAP should use the information generated in the scoping exercise to draw up the terms of
reference to be addressed in the impact assessment report. Terms of reference are essentially a
set of questions that must ensure that uncertainties, risks, gaps in information and the
implications for decision-making are adequately addressed (Brownlie, 2005). In England and
the Netherlands, it was found that a lack of formalised procedures and an inconsistency in
methodologies greatly undermined the input of adequate biodiversity data necessary for
making informed decisions on development proposals (Thompson et al., 1997; Geneletti, 2002).
Furthermore, two international studies evaluating the treatment of biodiversity in EIA found a
very poor representation of ecological process (Pritchard, 2005) and ecosystem services
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(Gontier et al., 2006). This is in part due to inadequate terms of reference which state the need
to address these issues in the early stages of the project lifecycle. While the terms of reference
for a proposal should always be case-specific, De Villiers et al. (2016) have drawn up some
generic terms of reference which proposals in the CFR should draw on as a minimum
requirement. This approach helps to avoid the inadequate provision of biodiversity data and to
ensure the effective investigation of impacts on biodiversity pattern, process, and ecosystem
goods and services.

Significantly, the objectives of the CBD (conservation, sustainable use and equitable sharing of
biodiversity) seldom translate explicitly into the terms of reference in EIA. This is because it is
assumed that the CBD objectives are adequately addressed in the concept of ecosystem goods
and services. Slootweg et al. (2010) identify this to be an international fatal flaw in EIA; because
of the limited attention given to ecosystem goods and services, a means for translating
biodiversity into social values (social and economic) in EIA is effectively non-existent. The
concept of ecosystem goods and services is poorly incorporated into the South African EIA
regulations (RSA: DEA, 2014), despite being recommended by various best-practice literature
and guideline documents for this region (Brownlie et al., 2005; Brownlie et al., 2006; CBD, 2006;
De Villiers et al,, 2016). However, it should be noted that while the concept of ecosystem goods
and services are not present in the EIA regulations, many NEMA principles (Act 107 of 1998:
Chapter 1) do in fact cover certain aspects. It is argued here that these principles should be
converted into explicit EIA regulations in order to improve the consideration of ecosystem
goods and services in EIA. The value of biodiversity in EIA, in the absence of an adequate
consideration of ecosystem goods and services, will most often be underrepresented.

Arguably one of the most important requirements of the scoping stage in South Africa is the
mandatory provision of alternatives. Hill (2009) notes that the determination of alternatives is
closely linked to the stated need (also a legal and best-practice requirement of the scoping
stage); a broad stated need will allow for the identification of a wide range of alternatives .Many
references to alternatives in EIA legislation often refer to ‘reasonable’ alternative options. While
EIA regulations in South Africa practically define alternatives in terms of project location,
layout, technology and type of activity, Schmidt (1993) argues that any alternative that meets
the desired need of the proposal should be interpreted as an acceptable alternative.
Importantly, the definition of alternatives in the EIA regulations states that it must include the
alternative of ‘no-go’. The benefits of a mandatory requirement for including a no-go alternative
to development are twofold. Firstly, it provides a means for evaluating other alternatives
against the no-go alternative, or baseline environment, which may be subject to threats
unrelated to the development (Hardner et al, 2015). Secondly, the no-go alternative also
provides a means for identifying existing opportunities and constraints to the impacts on extant
biodiversity (DEAT, 2004). The requirement to produce alternatives therefore plays an
important role in contributing to the avoidance of impacts through planning and design.
However, it has been noted by DEAT (2004) that feasible alternatives may be deliberately
omitted, and that the failure to consider a full range of feasible alternatives at the outset is often
indicative of a symptomatically biased approach towards EIA that inherently defends a given
project proposal.

The final submission when applying for environmental authorisation represents the integration
of aspects of the scoping report and the impact assessment, known as the S&EIR. The process of
assessing impacts is largely an objective and scientific/technical exercise whereby data is
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actively gathered by the specialist relating to the nature and intensity (severity and magnitude)
of the impacts on biodiversity (Brownlie, 2005). The official criteria used for the assessment of
impacts are (Brownlie, 2005):

e Extent - refers to the spatial area of influence and the site-specific, regional, national and
international extent of the impact should be differentiated by the specialist;

e Duration - the lifetime of an impact must be defined in terms of whether the impact is
short term (construction phase), medium term (operational phase), long-term (beyond
operation) and whether the impact is transitory or permanent;

e Intensity/Magnitude - relates to the size of the impact or its severity, which should be
categorised as low (negligible impact on biodiversity), medium (pattern, process and
ecosystem services affected but recoverable) and high (significant effect on biodiversity
resulting in irreplaceable loss);

e Probability - refers to the likelihood of the impact occurring and should be classified as
improbable, probable, highly probable and definite;

e Significance - this should be used as a rating for specialists/EAPs to synthesise the
aforementioned criteria for assessing impacts, and should include classifications of low
(negligible effect on decision-making), medium (must influence decision-making), high
(major influence on decision-making) and very high (should be central consideration in
decision-making) significance.

Once impacts have been identified and assessed, they must then be evaluated. Impact evaluation
involves the consideration of scientific biodiversity data (generated in the assessment process)
with the social context and value system of affected individuals. Guiding documents for
biodiversity specialists therefore recommend that during evaluation, impacts need to be
interpreted within the context of international conventions, and national, provincial and local
laws, policies, plans and strategies. This suite of documents represent a reflection of the values
of the broader society (Brownlie, 2005). Public participation is also therefore key to evaluation
as this is the primary avenue (apart from indirectly through policy) whereby parties interested
in or potentially affected by the development can express their values relating to specific
impacts identified in the assessment process. One way to integrate values into decisions on
technical assessments is through a multi-criteria decision analysis which involves a set of
actions (alternatives and associated mitigation), criteria (identified impacts) and at least one
decision-maker (Greco, 2005). This process involves a sensitivity analysis whereby the various
impacts of different alternatives are weighted depending on the values associated with them.

The final submission of the S&EIR process includes a set of draft documents for post-
authorisation management that must be submitted prior to the decision regarding project
authorisation. The framework document for this process is the Environmental Management
Programme (EMPr), which must contain details of, or result in the development of additional
documents relating to: planning and design; pre-construction and construction activities; post-
construction rehabilitation and management measures for project operation and mitigation of
residual impacts. Importantly, the EMPr also provides for the details pertaining to monitoring
and reporting of environmental performance in the post-authorisation stage of the
development.
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2.3.2.2 Biodiversity Mitigation

Most developments that require an EIA will have residual impacts on biodiversity. Arguably the
primary role of EIA in safeguarding biodiversity is therefore to mitigate and to manage these
impacts. Slootweg (2010) states that the purpose of mitigation in EIA is to look for ways to
achieve the project objectives while avoiding negative impacts, or reducing them to acceptable
levels. The mitigation hierarchy is a globally accepted framework for managing risks and
potential impacts related to biodiversity and ecosystem services. The cross-sector biodiversity
initiative (CSBI, 2015: p 8) defines the mitigation hierarchy as:

“the sequence of actions to anticipate and avoid impacts on biodiversity and ecosystem services;
and where avoidance is not possible, minimize, and, when impacts occur, rehabilitate or restore;
and where significant residual impacts remain, offset.”

The mitigation hierarchy may be applied to any planning and implementation of developments
and should not be considered a standard or goal, but rather a means for achieving biodiversity
goals such as no net loss (NNL) or a net positive impact (NPI) (CSBI, 2015). NNL can be defined
as the point at which a project’s impacts on biodiversity are balanced by the application of the
mitigation hierarchy so that no loss remains. When the gains are greater than the losses, there is
a NPI (CSBI, 2015).

Given that mitigation actions are present in a hierarchy, avoidance is considered the most
favourable action whereas offsets are considered least favourable. The three types of avoidance
can be achieved through site selection, project design and scheduling (CSBI, 2015). As EIA may
not have an influence on site selection and a limited influence on scheduling, the primary
contribution EIA makes to avoiding impacts is through planning and design in the screening and
scoping stages, particularly in the development of alternatives (see discussion on impact
assessment earlier in this section). Discussions pertaining to mitigation here will therefore
focus on minimization, restoration/rehabilitation and offsets. In accordance with the hierarchy,
it must be assumed that all efforts to avoid impacts have been made before any other mitigation
is pursued. A brief definition of the remaining mitigation measures is provided below (CSB],
2015):

e Minimization refers to measures taken to reduce the duration, intensity, significance
and/or extent of impacts (including direct, indirect and cumulative) which cannot be
avoided. This includes physical controls (adapting existing design), operational controls
(managing and regulating the actions of people) and abatement controls (steps to
reduce levels of pollutants).

e Restoration refers to measures taken to repair degraded or damaged biodiversity
features; restoration must be interpreted as an additional conservation action and
should not contribute to the loss/gain of biodiversity associated with a project.

o Offsets are measurable conservation actions applied to areas not impacted by the
project that compensate for adverse impacts of a project.

Residual impacts associated with project proposals are increasingly being recognized as
unavoidable, and the benefit that offsets can make to achieving net biodiversity gain is
becoming increasingly more popular. The concept of biodiversity offsets is premised on a ‘no
harm’ principle (Slootweg et al,, 2010) and objectives range from no net loss to net gain of
biodiversity (Ten Kate et al, 2004). While the scope of offsets in the international debate
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encompasses conservation-orientated actions as well as a wide range of market-based
approaches (Slootweg, et al., 2010), the Western Cape has three offset distinctions (Department
of Environmental Affairs and Development Planning, 2011), which are: 1) securing habitat for
conservation in-situ or ex-situ; 2) provision of financial guarantee up-front to stand surety for
future securing of habitat; or 3) the provision of monetary compensation to be used for
biodiversity conservation. Although DEADP are currently developing a Business and
Biodiversity Offsets Programme (BBOP) ‘accounting’ approach to offsets, the primary approach
for determining biodiversity offsets in the Western Cape is a ratio-based adjustment approach.
This calculates the amount of offset land required depending on a variety of factors such as
whether the project proposal occurs within the urban edge (which decreases the ratio-based
adjustment) or on the threat status of affected vegetation (in which case the ratio-based
adjustment increased with greater threat) (DEADP, 2011). Importantly, residual impacts of
very-high significance (impacts on CBAs or critically endangered vegetation) should represent a
fatal flaw in a project proposal and a biodiversity offset should theoretically be incapable of
compensating for such irreplaceable and/or irreversible loss (DEADP, 2011).

2.3.2.3 Decision-making and Public Participation

Decision-making and public participation are key inputs that are regulated at various stages in
the EIA lifecycle. Because the environment cannot speak for itself, these inputs are
fundamentally important in promoting the conservation of biodiversity by aligning decisions
with national policy and societal values - particularly the values of those affected by the
proposed activity. ‘Governance’ is a widely-debated term which emerged from the general
acceptance that decisions impacting on both the environment and society must be made in a
dispersed, decentralised manner. Governance is therefore a complex and multi-dimensional
concept which incorporates three key democratically determined components: 1) a guiding
philosophy of agreed operating principles (largely through constitutional provisions); 2) a
preferred process that guides the way people interact with each other and administrative
authorities (such as the EIA and/or biodiversity conservation regulations); and 3) a desired set
of outcomes which are contained within a country’s hierarchy of conventions, protocols, policies
and strategies (such as the CBD, the NBA or the NBSAP) (Brownlie, 2005).

In order for any administrative authority to implement best-practice governance, or ‘good
governance’, Brownlie (2005) advocates five common principles by which governance should
operate: 1) transparency in decisions; 2) participation in the quality, relevance and
effectiveness of policies, legislation and practice; 3) accountability in decisions; 4) effectiveness
relating to the efficient use of resources and the achievement of targets, goals and/or objectives;
5) coherence and consistency of decisions to ensure that all participants understand
administrative actions. While the South African government is expected to operate in
accordance with internationally accepted principles of ‘good governance’, NEMA provides legal
reassurance of these principles by ensuring co-operative governance (Chapter 3), fair decision-
making and conflict management (Chapter 4) as well as other administrative requirements such
as the process for appealing decisions (s43). Additionally, this is further reiterated on a
constitutional level by the Promotion of Administrative Justice Act (PAJA) (Act 3 of 2000), which
ensures that all administrative actions must be lawful, procedurally fair and reasonable.

There are three decision inputs and two public participation inputs (Figure 2) into the South
African EIA lifecycle. Public participation in South Africa is managed by the EAP. An individual
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may register as an interested and affected party (I&AP) and may submit comments, complaints
and other issues relating to the development. This process must be conducted for a minimum of
30 days for any public participation process in EIA (reg 3(8)). The first public participation
input into EIA occurs at the draft scoping report stage. This is arguably the most important stage
of public participation in EIA, as it allows those affected by the development to identify issues to
be investigated in the impact assessment. The second public participation process occurs in the
finalisation of the draft EIR. At this stage, public participation is key as the values of the public
are a pivotal consideration in impact evaluation. As the scoping report must be produced within
44 days, which must contain a minimum of 30 days of public participation, the scoping report
must essentially be drafted within the first two weeks of acceptance of the application for
authorisation. This represents one of the many instances where time constraints hamper the
effective implementation of EIA. Another time constraint, that is known to hamper the
effectiveness of biodiversity inputs into EIA, is that specialist studies are usually only conducted
during a single season, which, particularly for vegetation, limits the opportunity to identify the
amount and value of biodiversity. In these situations biodiversity will usually be
underrepresented. For this reason, Brownlie (2005) notes that clearly stating confidence,
uncertainties and limitations in predictions must always be made when assessing and
evaluating impacts on biodiversity.

The first decision (Figure 2, decision 1) regarding the consideration of an application for
environmental authorisation is vitally important in EIA for two reasons. Firstly, this decision
point contributes to the efficiency of EIA by providing an opportunity at the earliest stage for
the competent authority to bypass the necessity for undertaking an EIA where a proposal is
foreseen to result in negligible impacts on the environment and society. The United States also
implement this by means of the publication of a Finding of No Significant Impact (FONSI) report
(CEQ, 2005). Secondly, it is at this stage where the competent authority is required to consider
the need and desirability of the proposal (regulation 18). In the guidelines for need and
desirability in EIA (GNR 891 of GG 38108), ecosystem protection and strategic planning are
mandatory considerations when evaluating the need and desirability of a proposal. This
therefore gives the competent authority autonomy in rejecting an application at the earliest
stage of EIA when the impact on ecosystem protection will be too significant or where the
project is in direct conflict with strategic planning objectives. Depending on the impact
information provided to the competent authority, the authority may also reject a proposal after
acceptance of the scoping report or the full EIR.

The final decision (Figure 2, decision 3) is one where the proposal may be rejected or
authorised after the consideration of, and public participation in, the final EIR. If the proposal is
approved by the competent authority, an Environmental Authorisation (EA) document will be
signed by the competent authority and sent to the applicant. The EA represents a document that
details the legal requirements of the applicant, which in terms of biodiversity and mitigation,
are often present in conditions of authorisation (CoA). The monitoring of compliance with
environmental authorisations - in instances where conditions of authorisation apply to
biodiversity - offers a promising opportunity for investigating whether environmental
assessment does, in fact, act as an adequate and effective biodiversity safeguard.
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2.3.2.4 Compliance Monitoring and EIA Follow-up

Conditions of authorisation represent the ‘teeth’ of the environmental regulatory regime and
compliance is therefore the crux to ‘sustainability assurance’ (Glazewski, 2000). However, the
degree of compliance with such conditions is widely questioned (Brownlie and Wynberg, 2001),
and the ability of the State to review compliance is constrained. In terms of the EIA regulations,
conditions of authorisation must be given effect through the implementation of the EMPr, which
is often contingent upon the appointment of an Environmental Control Officer (ECO) to manage
the stipulations of this programme. The EIA regulations state that the purpose of an EMPr is to
ensure compliance with conditions of authorisation, but also to impose a binding obligation on
the developer for the submission (since the promulgation of the 2014 EIA regulations) of an
audit report. The latter must include details regarding the level of performance and compliance
of a project with the conditions of authorisation as well as the extent to which the provisions of
the EMPr sufficiently provide for the avoidance, management and mitigation of environmental
impacts associated with the activity. This provision therefore represents a significant quality
assurance control mechanism regarding the substantive outcomes of the conditions of
authorisation.
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Figure 2: Decision-making, public participation and timeframes in S&EIR in South Africa

In South Africa, a variety of compliance monitoring obligations are imposed on development
applicants throughout the lifecycle of the EIA process. While monitoring must be considered at
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various stages, the details including the method, time periods, mechanisms and program for
reporting monitoring must be contained in the Environmental Management Programme
(EMPr). Morrison-Saunders et al. (2007) suggest that compliance monitoring should form as a
sub-set of a more inclusive set of activities these authors describe as ‘EIA follow-up’.

Morrison-Saunders and Arts (2004: p 1) define EIA follow-up as “the monitoring and evaluation
of the impacts of a project or plan (that have been subject to EIA) for the management of, and
communication about, the environmental performance of that project or plan”. These authors
state that the purpose of EIA follow-up is, inter alia, to provide feedback on EIA outcomes such
as whether impacts were mitigated and managed in accordance with approval conditions set by
decision-makers. While this purpose fits closely with that of the ‘compliance monitoring’ role of
follow-up, it would also be highly relevant to a more focussed assessment of the outcomes in
relation to biodiversity-related conditions of authorisation. Including monitoring, EIA follow-up
comprises of the four key elements listed below (Arts et al., 2001):

e Monitoring - or the collection of activity and environmental data both before (baseline
monitoring) and after activity implementation (compliance and impact monitoring);

e Evaluation - or the appraisal of a development in terms of how it conforms with
standards, predictions and/or expectations as well as the environmental performance of
the activity; evaluation explicitly involves value judgements;

e Management - or making decisions and taking appropriate action in response to issues
arising from monitoring and evaluation activities; and

e Communication - informing stakeholders about the results of the EIA follow-up, in order
to provide feedback on project/plan implementation as well as feedback on the EIA
process.

Marshall et al. (2005) have highlighted the need for EIA follow-up, which hinges broadly on the
following factors:

e [tis essential for determining the outcome of an EIA: by incorporating feedback into the
EIA process, follow-up enables learning to occur and prevents EIA being just a pro forma
exercise;

o Follow-up links the pre- and post-decision stages of EIA, thereby bridging the gap (and
resolving the uncertainty) that can arise between project plans, stated intentions and
substantive outcomes for the environment in general and biodiversity in particular; and

o Follow-up provides information on the substantive as opposed to predicted impacts,
allowing decision-makers and implementers to adopt preventative, mitigation or
remedial measures that address real as opposed to anticipated effects.

The benefit of EIA follow-up is that it has a wide range of applications in terms of scale. Follow-
up can be limited to monitoring and evaluating individual projects (probably the norm in South
Africa) or it can be directed at examining entire systems for EIA or even strategic environmental
assessment (SEA) (Marshall et al,, 2005). In terms of applying follow-up to systems, DEADP has
investigated applying this theory on a sectoral basis (e.g. wastewater treatment or property
development) and have referred to this as a compliance review strategy.

While the value of compliance monitoring in environmental law enforcement is certainly
significant, Hulett and Diab (2002) state that environmental assessment in general
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demonstrates limited practical concern for the auditing and monitoring of post-authorisation
impacts when compared to the effort that goes into the EIA stages preceding a decision.
Additionally, Wessels et al. (2015) argue that the current application of compliance monitoring
in post-authorisation phases of the development lifecycle add very limited learning
opportunities to the EIA process due to a general absence of feedback mechanisms which allow
for positive change. This arguably represents one of the most significant short-comings of
integrated environmental management and biodiversity conservation in South Africa.

A senior official in the Chief Directorate: Environmental Impact Management in the former
Department of Environmental Affairs and Tourism stated that “compliance monitoring and the
auditing of the effectiveness of environmental management are poorly developed and we do not
really have scientific evidence of the effectiveness of EIA post decision-making” (McCourt,
2009). More specifically, an assessment of the integration of biodiversity in impact assessment
and decision-making in South Africa found that there is no clear understanding from either the
authorities or key stakeholders on the existence of effective checks on the implementation after
decision-making, although most participants in the study were of the opinion that the status quo
in this regard is inadequate (Brownlie et al., 2006).

In the Western Cape, the majority of the monitoring responsibilities fall with DEADP. This
department has set a capacity target for compliance inspections in this regard, stating the
objective of conducting an average of 200 compliance inspections in any given financial year
(DEADP, 2011). However, the actual number of compliance inspections may be more or less
than this figure due to a fluctuating percentage of cases as a result of the varying number of
authorisations. The primary limiting factor for conducting compliance inspections of post-
authorisations developments can be attributed to staff constraints. In DEADP’s 2010/2011
annual report, the vacancy rate (percentage of posts that were not filled as per the funded post
establishment) for the compliance and enforcement sector responsible for compliance
monitoring was 25.9%. Interestingly, the sector responsible for biodiversity management had
the highest vacancy rate, reflecting that 42.9% of funded posts were not filled. The inadequate
capacity in this regard undoubtedly impacted on the ability of the department’s compliance
section to undertake post-authorisation monitoring, a conclusion that was shared by a
comprehensive study into national EIA administrative capacity (DEAT, 2008).

Inadequate EIA follow-up is not unique to South Africa or the Western Cape. The first attempt to
standardize follow-up guidelines in the international EIA arena occurred in 2005 (Marshall et
al., 2005). Sadler (2004) stated that EIA follow-up is poorly developed in many systems and
effectiveness and performance reviews are carried out superficially or not at all. While the
status quo of post-authorisation monitoring in South Africa undoubtedly provides for a useful
source of information, the purpose of such monitoring differs from the compliance review
proposed by this research. For example, monitoring in support of potential law enforcement
actions would not necessarily yield the type of learning opportunity, or support for adaptive
management, that is described in the EIA follow-up literature (e.g. Marshall et al, 2005).
Through the lens of biodiversity conservation, this research seeks to address this apparent
short-coming by developing an adaptive management framework which links pre-authorisation
information generated by EAPs and biodiversity specialists with post-authorisation
implementation success.
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2.3.3 Roles and Responsibilities

This section will briefly outline the roles and responsibilities of the key individuals involved in
EIA during the application and during operation. The key individuals involved are the following:
the applicant; the environmental assessment practitioner; specialists; the competent authority;
and the commenting authority.

The applicant: also known as the proponent, this is the individual intending to submit an
application for environmental authorisation, and is exclusively known as the applicant once this
application has been lodged. The applicant is therefore responsible for appointing an
environmental assessment practitioner to compile the application for environmental
authorisation. If environmental authorisation is granted, the applicant will enter into a legal
agreement which compels the applicant to uphold certain conditions of authorisation, as
determined by the competent authority.

The environmental assessment practitioner (EAP): the EAP is responsible for compiling the
application for environmental authorisation. This involves determining the scope of the
investigation required (basic or full assessment), as well as what aspects of the environment
require further detailed investigation by means of a specialist report. The EAP will holistically
interpret and compile all the information in order to submit this as a full S&EIR, which is the
application for environmental authorisation. The EAP will generally be employed by an
environmental consulting firm, which often take on the responsibility of impact monitoring in
the construction and operational phases of the development. The EAP must be independent and
impartial to the outcome of the application.

Specialists: a specialist is a person that is generally recognized within the scientific community
as having the capability of undertaking, in conformance with generally recognized scientific
principles, specialist studies or preparing specialists reports. The specialists investigated in this
research are biodiversity specialists, who are typically terrestrial ecologists or botanists.

The competent authority: the competent authority is the organ of state charged with evaluating
the environmental impact of an activity and, where appropriate, granting or refusing
environmental authorisation in respect of that activity. The competent authority is also
responsible for compliance and enforcement, which is typically undertaken by a team of
environmental management inspectors.

Commenting authority: the commenting authority for the purposes of this research is
CapeNature. The commenting authority is responsible for lodging official comments on
technical aspects of applications for environmental authorisation, such as those aspects relating
to the impacts on biodiversity. The commenting authority will provide recommendations to the
competent authority regarding additional work and whether information provided in the
application is acceptable. The commenting authority will also attend compliance inspections in
instances where these inspections require technical expertise, such as monitoring the success of
alien removal plans.
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3. RESEARCH APPROACH

This Chapter will discuss the methodological framework followed by this research to answer
the questions and achieve the objectives stated in Chapter 1. Included in this Chapter is the
broad methodological framework adopted by this research (section 3.1), the process by which
cases have been selected (section 3.2) and the specific research methods used to answer the
research questions (section 3.3).

3.1 RESEARCH METHODOLOGY

The methodology followed in this research was based upon a critical realist philosophy of
science. Critical realism rejects the ‘successionist’ view of cause and effect on the basis that it
over-emphasises the role of prediction in explanation. Cashmore et al. (2008) note that
explanation (as opposed to observation) should not involve the identification of patterns of
recurring events, because the underlying cause that results in something happening has nothing
to do with the number of times it happens. Explanation is the identification of underlying
mechanisms that cause events, which are typically not observable. Furthermore, explanation
should strive to explain how casual mechanisms work and understand the conditions under
which they are activated. In this way, this research has focused on the explanation of EIA as a
safeguard to biodiversity in light of Verstehen (understanding of human behaviour), rather than
statistical generalisations.

The evaluation of EIA as a safeguard to biodiversity hinges broadly upon two components.
Firstly the procedural inputs into EIA are important, which determine the quality and quantity
of biodiversity information necessary to inform decisions regarding impacts on, and mitigation
of, biodiversity. Secondly, the substantive outcomes of EIA, which inform the appropriateness
of decisions and how effectively biodiversity is managed post-authorisation. Evaluating the
procedural component of EIA requires understanding of legal and best-practice requirements,
roles and responsibilities and the management systems that are established to implement and
enforce these requirements. It has been previously noted that extant literature evaluating EIA in
South Africa is typically focussed on the procedural aspects of EIA. Therefore, where possible,
research findings on biodiversity-specific procedural inputs into EIA are compared with existing
literature. Conversely, the substantive outcomes of biodiversity in EIA have received very little
attention in extant literature which makes comparative interpretations more difficult.
Investigating the substantive outcomes of EIA relating to the management of biodiversity
requires a specific knowledge of legal requirements as well as a general knowledge of
biodive